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PREFACE 


Each of the first fourteen editions of the Extra Pharmacopceia 
was published in one volume and it was in 1912 that the first 
edition in two volumes was published. It was realised at that 
time by the author that the ever-increasing amount of information 
on compounds and preparations used by the physician and the 
pharmacist was too great to be issued conveniently in one volume. 
The second volume of the Fifteenth Edition contained 370 pages 
and the matter collected and considered suitable for recording 
has increased steadily during the last thirty years; this second 
volume of the Twenty-second Edition contains 1217 pages. 
Since the publication of the second volume of the Twenty-first 
Edition in October 1938, despite the conditions prevailing during 
a world war, much new information has been gathered from the 
continued progress of research in medicine and chemistry and, 
although the general scope of the volume has undergone little 
change, substantial modifications of the matter in the previous 
edition have been made and a considerable proportion of new 
matter has been added. This second volume deals with the 
numerous subjects ancillary to those dealt with in the first volume 
and will continue to provide the reader of the Extra PharmacopcBia 
with up-to-date information on such matters as the methods by 
which the purity of medicinal substances is maintained, the 
analysis and composition of some of the principal foods, the 
application of chemistry as an aid to clinical diagnosis and the 
bacteriology of certain diseases- It includes also matter on 
numerous other subjects with which physicians, chemists and 
pharmacists should be acquainted in the ever-widening sphere of 
studies for the improvement of health, the relief of pain and the 
cure of disease. 

Analytical Addenda 

The requirements of the British Pharmacopoeia, 1932, and of 
the British Pharmaceutical Codex, 1934, are summarised in this 
section and special attention has been given to comments and 
abstracts from published papers which have a bearing on these 
official standards. All the modifications and changes in the 
addenda to the B.P. issued since 1938 have been incorporated, as 
well as the new matter and amendments in the six supplements 
to the B.P.C. The assays and standards of the United States 
Pharmacopmia and the American National Formulary have been 
revised in accordance with the U,S.P, XII and the N,F, VII 
which became official on November 1st, 1942, and the standards 
required by the most recent issues available of other national 
pharmacopoeia are also included. Comparisons of the standards 
for the same substances in these different authorities show clearly 
the divergencies of opinion which exist concerning individual 
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methods and emphasize the need for closer co-operation between 
the responsible parties of the various countries. Valuable 
information to analysts is provided by the inclusion of assay 
processes for many medicinal substances in the form of tablets 
from the U.S^P. and the N.F. In the 2 1st Edition reference was 
made to the Second Report of the International Commission 
dealing with the analysis of proprietaries and to the attention it 
gave to the standardisation of substances in tablets, but so far no 
addendum to the B.P. or supplement to the B/P.C. has been 
published containing monographs comparable with those of the 
United States authorities. Similarly, references are made to 
valuable work done in America by the Association of Official 
Agricultural Chemists, to the specifications for numerous materials 
produced by the British Standards Institution and to the agreed 
methods produced by Sub-Committees set up by the Society of 
Public Analysts. As in previous editions, references to or abstracts 
of papers of direct value which have appeared in the various 
pharmaceutical, medical and chemical publications have been 
included. 

The following are a few of the important subjects dealt with in 
this section: — 

Acidum Acetylsalicylicum. In the 21st Edition rcl'erence 
was made to the method of the A.O.A.C. for the determination of 
aspirin in tablets and to processes recommended for determining 
free salicylic and acetic acids, but there were no officially 
standardised tablets. Suggestions have been made to include 
standards for tablets of all the commoner medicinal substances in 
either the B.P, or the B.P.C., but none have been issued up to the 
present. The U.S.P, XII and the JV.F, VII contain many of 
these tablets and here we would draw attention to the U,S,P, 
monograph on aspirin tablets as an example of methods sum- 
marised in this edition which will be useful as a guide to analysts 
in this country until such time as the authorities here are ready 
to publish British standards. The U.S,P, does not prescribe a 
definite size or shape of tablet but requires the bulked tablets to 
contain from 95 to 105% of the labelled amount of pure CJ“Ih 04 . 
In general the standards are set on the substances lussayed and 
therefore there are no further allowances to be made for the 
purity of ingredients or loss in manufacture. Undue variations 
in results due to different methods of sampling or to varying 
numbers of tablets in the samples are avoided by taking 20 tablets 
for the assays. Evidently tablets are not necessarily manufactured 
from pure material, but they must contain on the average, within 
defined limits, a quantity of chemically pure material equivalent 
to the stated amount of drug present. Considerable variation in 
size is permitted and the rate of disintegration, shape, colour, the 
presence of impurities and proprietary marks have not been 
considered of sufficient importance to warrant control. 

Acidum Boricum. The standards for surgical dressings arc 
included and it will be noted that owing to the need for economy 
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in the use of boric acid the strengths of official preparations have 
been reduced — Boric Lint B.P.C. from 40 to 5% and Boric 
Ointment B,P, from 10 to 1%. The simple methods used for 
determining boric acid in a paraffin base may require slight 
modification when dealing with a wool wax base and a much 
smaller percentage of boric acid. 

Acidum Hydrocyanicum. Reference is made to the specifica- 
tions for cyanide insecticides, and here is added the first of a 
number of abstracts included in this section from leaflets issued 
by the Department of Scientific and Industrial Research on 
Methods for the Detection of Toxic Gases in Industry which can 
be obtained from His Majesty’s Stationery Office. Hydrocyanic 
acid is widely used as a fumigant and its vapour may also be met 
with in dangerous concentrations in certain industries. 

Acidum Mandelicum. The standards of the B,P. and U.S,P. 
are compared and the U.S.P. standard is included for the calcium 
salt which is sometimes preferred owing to its freedom from 
unpleasant taste when mandelic acid is administered in the 
treatment of infections of the urinary tract. 

Aconitum. This drug has been dropped from the U,S.P. and 
transferred to the N.F. VJI so that the controversy concerning 
standardisation is not now so acute. The American drug is still 
standardised biologically, but in Great Britain a new chemical 
assay has been devised by a sub-committee appointed by the 
Society of Public Analysts and this method which is outlined will 
be sufficient to meet the needs of analysts who have to standardise 
galenicals or to determine the alkaloids of aconite under the 
Pharmacy and Poisons Act, 1 933, or the Pharmacy and Medicines 
Act, 1941. 

Alcohol Tribromoethylicum. Bromethol is the solution of 
tribromoethyl alcohol in amylene hydrate used as a basal anaesthetic 
for rectal administration and the standards of the B.P. and U,S,P. 
for both substances are given. It is difficult to understand why 
these two standards should differ so appreciably; some of the tests 
for purity for both tribromoethanol and amylene hydrate may 
produce the desired results and both assays for tribromoethanol 
may be considered dependable, but why in two English-speaking 
countries should they be so differently expressed? The B,P. 
requires 99% of tribromoethanol and the U.S,P. only 98% and 
the specific gravities and boiling ranges are not comparable. 
Incidentally, analysts who are accustomed to checking official 
boiling ranges have to use a more practicable procedure than 
that officially prescribed. 

Alcoholia Lanas. This is the B.P, Latin name for the 
mixtui'e of wool alcohols prepared by the saponification of wool 
fat which is a non-proprietary emulsifying agent now used in 
place of paraffin bases for making many official ointments. In 
some cases absorption of the active ingredient from the hydrous 
base is more i*apid and in war-time a great economy in paraffins 
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is effected. The standard required is included and the oflicial 
digitonin assay is outlined. 

Aluminium. In this section the two new B.P. kaolins and 
the standards set for limits of particle size which are determined 
by finding the specific gravities of suspensions prepared under 
controlled conditions are referred to. Light kaolin is to be used 
for internal administration and the heavy variety for making 
kaolin poultice. For further particulars regarding the control of 
these two substances the recent paper by Page (Quart. J. Pharm., 
1943, 1) should be consulted. Bentonite, the American native 
aluminium silicate, is also referred to. 

Argenti Proteinas. The nomenclature of the two silver 
proteinates of the U.S.P. and that of the corresponding substances 
in the B.P. and B.P.C. have not reduced the confusion between 
therapeutic activity and silver content; adjectives indicating 
activity are out of place when associated with chemical names. 
This confusion has evidently spread to the compilers of the 
U.S.P. XII and the amusing error made by including the same 
test for distinction between the two substances in both mono- 
graphs needs early correction. 

Barbitonum. The standards for several new barbiturates of 
the B.P., B.P.C. , and U.S.P. are described, including those for 
Hexabarbitone, Soluble Hexabarbitone, Phemitone and Soluble 
Phenytoin. Attention is given to the several standardised tablets 
of the U.S.P. The lack of uniform nomenclature for all these 
important hypnotics is a regrettable feature and provides another 
example of the need for that co-operation which was stressed in 
the second report of the International Commission. “Pheno- 
barbitonum Solubile” B.P. is required to contain not less thim 
95% of Ci 2 Hn 03 N 2 Na, whereas “Phenobarbitalum Sodicum** 
U.S.P. may contain 7% of moisture and the dried substance from 
89 to 91*5% of Ci 2 Hi 2 Na 03 . 

Belladonna. Reference is made to the admission to the B.P. 
of Indian belladonna leaf and root derived from Atropa acuminata 
(Royle), syn. Atropa lutescens (Jacquem) which may now be used 
for the manufacture of galenicals. The assay is altered so as to 
eliminate volatile bases obtained, but there does not appear to be 
any agreement as to the best way of attaining this, and the 
standards do not seem to be very suitable for shipments exported 
to Great Britain. 

Caffeina. In this section standards and assay processes for 
caffeine, theobromine and theophidline and several compounds 
of these three ureides are outlined, including theophylline ethyl- 
enediamine and the tablets of the U.S.P. and N.F. In America 
the process of Self and Rankin appears to give erratic results and 
the U.S.P. has adopted the silver method of Stevens and Wilson, 
which undoubtedly gives low results, in preference to Wan-en’s 
useful modification of Reimer’s process, 

Carbo, The standards of the B.P.C. and U.S.P. for medicinal 
charcoal are compared, but there is still no pharmacopniial 
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specification for this important material. Attached to this section 
are useful short references to the leaflets issued by the Department 
of Scientific and Industrial Research on the detection of carbon 
monoxide and phosgene which may occur in dangerous propor- 
tions in certain industries. 

Cinchona. In the section on Cinchona is included a tabulated 
summary of the compositions and standards for all the official 
quinine salts and the standards for other cinchona alkaloids of the 
R.P., B.P.C, and several national pharmacopoeias. Recent 
orders under the Defence Regulations control the sale and use of 
cinchona, cinchona products and synthetic substitutes. The 
principal synthetic substitutes are mepacrine hydrochloride and 
methanes uiphonate and pamaquin, which are used for their action 
upon malarial parasites; their official standards are summarised in 
comparison with the corresponding American substances, 
quinacrine hydrochloride and pamaquine naphthoate. 

Derris. The variation in activity and rotenone content of 
different supplies of this important insecticide continues to receive 
attention from experts and variable results are frequently obtained 
in different laboratories. The work of Coombes, Martin and 
Harper is referred to and a process recommended for inclusion 
in the B.P.C, and based upon a paper published by them is 
described. 

Digitalis. The biological methods for the standardisation of 
powdered digitalis and tincture of digitalis are summarised. The 
reference standard of the U,S,P. is now equivalent in potency 
to the standard adopted by the League of Nations Commission, 
and the U.S.P, XII contains a standardised tablet of the leaf. 
Digoxin, the important glycoside obtained from the leaves of 
Digitalis lanata and which is of particular value in the treat- 
ment of auricular fibrillation, does not require biological 
standardisation and chemical tests for purity are now described 
in the B.P.; until August, 1945, digoxin is controlled by patents 
in Great Britain and Northern Ireland. 

Ephedra. The B.P, standard for ephedrine monohydrate and 
the B,P.C, standard for anhydrous ephedrine are compared with 
that of the U.S.P. XII which includes both forms. Tablets 
of the sulphate and hydrochloride are standardised in the U.S.P. 
and N.F. respectively; summaries are also given of the new 
B.P.C. standards for amphetamine and amphetamine sulphate 
which in their local effects resemble adrenaline and ephedrine. 

Ergot. Years have passed since the classical experiments by 
Chassor Moir which resulted in ergometrine being accepted as 
the most important constituent of ergot. To-day in the 6th 
addendum to the B.P. this drug and its official preparations are 
standardised not only on their total alkaloid but also on their 
ergometrine content. The old standard of 0*05% of total 
alkaloid for ergot is replaced by one requiring 0*2% of total 
alkaloid of which not less than 15% is water-soluble alkaloid 
calculated as ergometrine and the drug is assayed by the well-tried 
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method of Hampshire and Page. Some chemists are of the 
opinion that the determination of water-soluble alkaloids is not a 
measure of the ergometrine content and that the percentage of 
true ergometrine may be below 10% of the total alkaloid. A 
good ergot usually contains over 0'25% of alkaloids and often 
20% of this is water-soluble. The U.S.P. XII still uses the 
pedigree Leghorn cock method with ergotoxine ethanesulphonate 
as control, 

Ferrum. This section contains many useful references to iron 
detemoinations in medicinal preparations with abstracts of 
improved procedures for several compounds and for the 
determination of small amounts of impurities such as lead and 
copper. 

Gossypium. The 1st Supplement to the B.P.C, contains new 
surgical wound dressings and a summary of its requirements is 
given under this heading, together with references to alternative 
specifications for battiste and jaconet and the new waterproofed 
rayon which is used in the application of hypochlorite solution 
for the treatment of burns. 

Ipecacuanha. The official standards have again been reduced 
to admit the poorer type of Minas root to be used for powdered 
ipecacuanha and other galenicals. The effect of this remains to 
be seen; with the high prices prevailing there may be a demand 
for still poorer material and a further request for a lower standard. 

Magnesii Trisilicas. This substance has found a place in 
the treatment of peptic ulcers, but in some quarters doubt is 
expressed concerning its efficacy. Some details are given of the 
B.P. and B.P.C. requirements and reference is made to the 
U,S.P, tablets which are standardised for limit of free alkali, 
acid-consuming capacity and adsorptive power. 

(Estradiol. Following the introduction of specific sex 
hormones this section has been completely rewritten. Stilba*strol 
of the B.P. and the substances of the U.S.P, are compared, 
together with the several hormones of the 3rd Supplement to the 
B,P,C,, including cestradiol, oestradiol benzoate, ccstrone, cestrone 
benzoate, progesterone, testosterone and testosterone propionate. 
Possibly by the time the next edition is published some more 
useful therapeutic applications may have been discovered for 
some of these mysterious medicaments. 

Saccharin. In a time of sugar shortage this substance is an 
important commodity and the standards of the B.P.C, and B.P. 
for saccharin and soluble saccharin respectively are compared 
with those of the U.S.P. for saccharin and “saccharinum sodicum”. 
Abstracts of newer methods for the determination of saccharin 
and dulcin in foodstuffs and tablets are also given, 

SULPHANILAMIDUM. Following the discovery of the value of 
the sulphonamide group of chemicals in the treatment of strep- 
tococcal and pneumococcal infections several new specifications 
have been included in the national pharmacopoeias, among them 
being sulphanilamide, sulphapyridine and sulphathiazole, which 
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are also included as tablets in the U.tSi.P. XII. The assays are 
compared and several abstracts of papers on recent investigations 
have been added. 

Vitamins. Ascorbic, nicotinic and pantothenic acids, aneurine 
hydrochloride, riboflavin and other substances related to the 
naturally occurring food factors are described in the later sections 
dealing with nutrition and vitamins. 

Proprietary Medicines 

The section gives a brief historical review of the various efforts, 
made over a period of years, to secure more adequate legislative 
control over the advertising and distribution of proprietary 
medicines. Since the previous edition was published the passing 
of the Pharmacy and Medicines Act 1941 has modified many of 
the previously existing practices. The Act, so far as it concerns 
proprietary medicines, secures two main objects; it repeals the 
Medicine Stamp Duties and it imposes certain restrictions on the 
sale of medicines. Medicines are no longer subject to stamp duty 
but all articles sold with a recommendation as to their therapeutic 
value in the treatment of human ailments must bear a quantitative 
disclosure of composition. The Act endeavours to maintain, as 
far as possible, the position which existed when “destamping” 
had become the almost invariable rule. In addition, the advertis- 
ing of remedies for the treatment of certain diseases is prohibited. 
Section 12 creates a group of “authorised persons” permitted to 
sell recommended medicines and limits the class of medicines 
which may be sold by drug sellers not within one of the named 
classes. Definite rules are laid down for the method to be adopted 
in naming the ingredients of a preparation and although the 
compositions of a large number of preparations have been disclosed 
it must not be assumed that the correct form of disclosure has been 
adopted by the maker in every case. Revision of labels to bring 
them into line with the legal requirements is still in progress and 
it is possible that revised forms of disclosure will be adopted from 
time to time as misleading names are discovered and when 
reprinting is undertaken by the manufacturers. 

The list of proprietary medicines included has been completely 
revised and now contains approximately 750 of the most 
widely advertised remedies. The so-called ethical proprietaries 
have been transferred to Volume I and the list now contains only 
those preparations which are popularly described as “patent” 
medicines. The disclosure of composition has abolished the 
principal criterion by which ethical preparations and proprietary 
medicines were distinguished and for all practical purposes secret 
remedies are to-day non-existent. Ethical preparations which are 
usually included inVolume ! cannottherefore be clearly distinguished 
from the non-ethical by reference to the amount of information 
available as to their composition. The division is now based upon 
the method of distribution, i.e., upon whether a preparation is 
sold to the public by advertisement and without reference to the 
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requirements of the individual patient or whether it is a product 
recommended or prescribed for use under medical supervision. 
In each case the name of the manufacturer, the principal claims 
made for the preparation and the formula or composition is taken 
from the label of the container or from the accompanying 
literature. The list may be useful to doctors who seek information 
concerning preparations which their patients have ^en^ in the 
habit of taking. It reveals an extremely interesting situation and 
emphasizes the need for immediate action by the responsible 
authorities. Although war conditions may in certain cases provide 
a plausible excuse, it seems unreasonable a year after the Pharmacy 
and Medicines Act came into force that it should be possible to 
purchase proprietaries for which the composition is not disclosed 
or is disclosed in a manner not in accordance with legal require- 
ments. That so many useless “medicines** containing ingredients 
which in war-time must be imported or are required more urgently 
for other purposes is to many persons beyond comprehension. 
Furthermore, it will be interesting to see for how long unjustifiable 
claims are permitted to be made for preparations containing only 
ingredients which have no useful therapeutic effect. In many 
cases the effect can only be psychological and due to the extra- 
ordina^ claims or to the illegal or pseudo-scientific terminology 
by which excipients, vehicles, flavours and colouring matters are 
presented as modern therapeutically active and important 
constituents. 

Nomenclature of Organic Compounds 

The basic framework of this section cannot alter, but its utility 
has been extended to include most of the medicinal compounds 
which occur in the B.P., the B.P.C. and their addenda and 
supplements. From July 1st, 1942, the formula or composition 
for substances recommended as medicines must be disclosed on 
their containers or labels. If the constituents are in the B.P. or 
P,P.C., the official name, abbreviation or synonym must be used. 
If such be not the case “the accepted scientific name or other name 
descriptive of the true nature of the substance, constituent or 
ingredient** may be used. For chemical compounds the term 
“accepted scientific name** referred to in the Pharmacy and 
Medicines Act, 1941, may be interpreted as a non-ambiguous, 
systematic name which would disclose to a competent chemist the 
chemical structure or identity of the ingredient. It is obvious that 
this new requirement focuses attention on the necessity for a 
systematic nomenclature. 

Chemotherapy 

This section is not limited to a consideration of only those 
chemicals which combat invading organisms, since the true 
interpretation of the word “chemotherapy** includes the action of 
all chemicals used in therapy and excludes no substance the 
therapeutic activity of which is related to its chemical structure. 
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The matter has been revised to include the work of the last few 
years and reference is made to the new theories of indirect action 
whereby the substance is thought to exert its effect by interfering 
with an essential enzyme process or an essential metabolite. The 
development of the sulphonamide drugs is brought up-to-date by 
the inclusion of the main compounds of this type in use to-day and 
some indication is given of the objects and aims for future research 
in the series. The remarkable work of the last few years resulting 
in a knowledge of the structure of the sterols, bile acids, cardiac 
glycosides, calciferol and the steroid hormones provides a striking 
instance of greatly differing effects produced by variation on a 
single theme (the cyclopentenophenanthrene skeleton). In this 
connection the work which led to the introduction of stilbcestrol 
and hexcestrol into medicine and to the discovery of the first 
synthetic substances possessing activity similar to that of desoxy- 
corticosterone is explained from a chemotherapeutic point of view. 

Recognition of Organic Substances 

The systematic scheme for the reco^ition of organic medicinal 
compounds and the table of corroborative tests remain in the same 
form, but have been improved by the addition of many new 
substances including those recently added to the B.P. and 
among which will be found some of the newer barbiturates, 
anaesthetics, sulphonamides, vitamins and hormones. 

Hydrogen Ion Concentration 

The theoretical considerations underlying the determination of 
hydrogen ion concentration and the advantages and disadvantages 
of the various methods of determination have been retained with 
an extended list of applications of pH measurement and control. 
The tabulation of the pH of solutions of common substances has 
been extended to include the more important of the newer 
therapeutic agents. 

Oxidation- Reduction Potentials and Polarographic 
^ Analysis 

The section on oxidatipn-reduction potentials remains sub- 
stantially unaltered but the recent increasing use and application 
of electro-oxidation and electro-reduction to analytical problems 
by means of current-voltage studies has led to the inclusion of a 
new section on Polarographic Analysis. Invented in 1925 by 
Heyroysky, the polarograph is an instrument by means of which 
current- voltage curves may be obtained automatically and recorded 
photographically, the recorded curves being termed polarograms. 
The theoretical considerations underlying polarography are 
discussed, the technique of the method is described and the many 
applications are indicated. Inorganic analyses have been more 
widely studied but the method has also been applied to many 
problems of analyses involving organic compounds. The method 
is specially suitable for small concentrations and is applicable to 
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values of a large number of foods have been added. As in previous 
editions sections dealing with particular foodstuffs such as milk 
and milk products, flour and bread, etc., though dealt with under 
separate headings, are regarded as forming part of the wider 
subject of nutrition, while a new section on Food Substitutes has 
been added for the pui*poses of information. 

Milk and Milk Products. The extensive section on milk 
has been rearranged and clarified as far as possible and a few 
minor additions inserted. A new monograph on cheese has been 
introduced and the section is followed by revised accounts of the 
composition and analysis of margarine and other foods, including 
jam and vinegar. Reference is made to the work of Edwards and 
Nanji on the differentiation of the various types of vinegar by 
analytical methods. The information on food preservatives and 
colouring agents is retained, but it has not been considered 
necessary to retain the short monographs on mould inhibition by 
preservation and on the so-called putrefactive bases. 

Flour and Bread. The monograph on flour and bread has 
been re-written, particularly from a nutritional standpoint. War- 
time restrictions on the types of flour which may be milled have 
revived the controversy concerning the respective nutritional 
values of white and brown bread and the increased knowledge 
now available may have important results in post-war practice. 
Other starch foods have been included in this section and the 
effects of different forms of cooking on the nutritional value of 
potatoes have been summarised. 

Food Substitutes. A useful general account of the composition 
and control of war-time food substitutes has been included. 
During the past three years public analysts have investigated the 
composition of new articles purporting to be food substitutes, of 
which some thousands have been offered to the public. Few of 
these possessed any intrinsic value and since the Ministry of Food 
took over the control of the manufacture and retail sale of these 
preparations only about three hundred have survived. 

Food Legislation. The principal provisions of the Food Sc 
Drugs Act, 1938, are concisely arranged for reference, together 
with a list of Regulations made under the Act. During the war 
almost all articles of food are subject to provisions of Statutory 
Rules & Orders issued by the Ministry of Food; the most im- 
portant of these are summarised under the title ** Alterations in 
the Composition of Food due to War.” Since going to press 
with this section of the text a further Order has been issued 
(S.R. & O., 1943, No. 1553) regulating the labelling and advertising 
of foods, with particular reference to the quantitative disclosure 
of the mineral and vitamin contents of foods and the restriction 
of claims or suggestions in advertisements regarding the presence 
of these substances. 

Vitamii^ 

Research work on the vitamins shows no signs of slackening; 
indeed, it would appear to have been stimulated by war-time 
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needs. It is much to be deplored that the valuable and pains- 
taking work of scientific and clinical investigators should have 
given rise to one of the worst examples of commercial exploitation 
ever perpetrated on the public. The la>Tnan has been made aware 
through various channels of information, that authentic claims 
may justifiably be made for the prophylactic and curative pro- 
perties of a number of the vitamins. What he does not always 
appreciate is that these clinical^ applications refer only to the use 
of individual vitamins in certain specific conditions and that an 
adequate scheme of dosage under medical supervision is essential 
to their successful employment. He is thus easily persuaded to 
waste his money on one or other of the innumerable vitamin 
preparations with which the market has been flooded in recent 
years the majority of which, in spite of the scientific appearance 
of their formulae and the apparent plausibility of their claims, 
have little or no therapeutic value. Since the last edition of this 
volume the chemical composition of a number of the vitamins 
has been determined and some of them (or their therapeutic 
equivalents) have been synthesised including vitamins Bj, §2, C, 
E and K. For the convenience of readers the vitamin classifica- 
tion is still adhered to, the chemical names of the substances — ^ 
e.g., aneurine hydrochloride, riboflavin, ascorbic acid, tocopheryJ 
acetate and menaphthone— appearing as subsidiary headings. 
Many of these substances have been given ofiEicial recognition in 
one or other of the B,P, Addenda and in the U,S,P. Xll and 
information from these publications has been incorporated in the 
appmpriate monograplis. The vitamin B complex has been the 
subject of intensive research work during the past few years and 
in addition to aneurine hydrochloride and riboflavin there are now 
available commercially: nicotinic acid and its amide (both B.P. 
substances), pyridoxine (vitamin B^) and pantothenic acid (usually 
supplied as calcium pantothenate). Abstracts from the literature 
dealing with the chemistry, the determination and, in the case of 
the two last-mentioned, the clinical work on these substances are 
included, Mcnaphthone (Imown in America as menadione) is 
the synthetic therapeutic equivalent of vitamin K; methods both 
for the biological and chemical determinations are given. Both 
menaphthone and acetomenaphthone (the salt used for oral 
administration) are now B.P. The existence of a “permeability 
vitamin,*’ vitamin P, would appear to have been finally confirmed 
quite recently by an American worker (R. H. Rigby) who has 
produced from orange hesperidin a permanently water-soluble 
substance known as methyl chalcone which affords protection 
against capillary fragility. The section on vitamins concludes 
with a new table, especially compiled for this work, giving the 
average vitamin contents (A, Bi, Bg, C and D) of a very wide range 
of foodstuffs and the use of this table in conjunction with the table 
giving the composition and caloric values of foods shoiild prove of 
assistance in the drawing up of a balanced diet to meet the 
requirements either of health or disease. 
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Sterilisation 

As a result of recent research work, processes for the sterilisation 
of solutions for parenteral injection have been revised in the 4th 
Addendum to the B,P. A new process of sterilising at a tempera- 
ture of 98° to 100°C with the aid of a bactericide has been intro- 
duced which greatly facilitates the preparation of sterile solutions 
of many substances which are too unstable to withstand auto- 
claving. The process of tyndallisation has been deleted as un- 
trustworthy for the usual type of solution for parenteral injection 
though it is quite suitable for nutrient media. Much attention 
has been given during recent years to methods for the sterilisation 
of surgical dressings, following a report of a heavy tetanus infec- 
tion in cellulose wadding dressings and of the occurrence of 
tetanus and welchii spores in sanitary pads and even in so-called 
“sterile” accouchement sets. Some account of this work has been 
included. 

f>isinfectants 

This section has been completely re-written and considerably 
extended to include many new types of disinfectants. Experinece 
of war wounds has increased our knowledge of the use of anti- 
septics in wounds very considerably and an extended account of 
this work is given. The important developments in the use of 
colloidal-mists or aerosols for the sterilisation of the atmosphere, 
as in air-raid shelters, operating theatres and isolation wards, are 
included. 

Radiology and Electrotherapy 

The article on the use of galvanic, fasradic and sinusoidal 
currents for the treatment of disease, which was rewritten for the 
twentieth edition, was largely based on the results of the treatment 
carried out in the electrical department of one of the big London 
hospitals. The article has since been revised and brought up to 
date and in the present edition there is added an account of the 
method of treating schizophrenia and some other types of mental 
illness by means of electrically induced convulsions as originally 
described by Cerletti and Bini. This method is now employed in 
several mental hospitals and to a large extent has replaced the use 
of leptazol and other convulsant drugs, since by its means the dose 
can be regulated more accurately, fits induced with more con- 
formity, and the extremely unpleasant effects of the intravenous 
injection of large doses of leptazol and other drugs avoided. 
Revision of the section on radiology has resulted in the deletion 
of some general matter on the properties of radium, and in diag- 
nostic radiology the new official nomenclature has been applied 
to the drugs used. Reference is made to the recent advances in 
the adoption of niass radiography of the chest, both for the 
services and the civilian population. 

Bacteriological and Clinical Notes 

The information in this section is, as in former editions, largely 
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complementary to the information concerning antitoxins, sera, 
vaccines, etc., given in Volume I. In addition, this section con- 
tains details of the aetiology and symptomatology of many parasitic 
diseases. The whole of the text has been carefully revised and in 
many instances entirely rewritten with a view to increasing its 
value to bacteriologists, phj^sicians, pharmacists and others 
interested in the practical application of laboratory methods as 
aids to diagnosis. The particulars concerning the morphology, 
cultural characteristics, and biochemical reactions of the common 
pathogenic bacteria, have been amplified, particularly in the case 
of the salmonella group, the typhoid- paratyphoid group and the 
streptococci. Details of the composition of several new culture 
media, which assist the rapid isolation of bacteria, e.g., the 
dysentery and paratyphoid groups, have been added. The 
recognition of several outbreaks of trichiniasis in Great Britain in 
recent years seems to \varrant the inclusion of an account of the 
clinical features of this disease, which it w'ould seem may often 
pass undiagnosed if unsuspected. Notes have been added on the 
clinical features of cysticercosis in view of the increased prevalence 
of epilepsy from this cause among men returning from service in 
the East. The sections relating to beri-beri and pellagra have been 
omitted, since these diseases are now fully recognized as resulting 
from deficiency of vitamin Bj and nicotine acid respectively. 
Likewise, there would seem to be no useful purpose in retaining 
details of the numerous theories of causation and obsolete forms 
of treatment of cancer. 

The following are some additions of special interest: — 

Abortus Fever. Prophylactic inoculation of cattle with a 
vaccine made from an attenuated strain of Br» abortus is now 
sanctioned by the Ministry of Health; the use of a vaccine made 
from dead organisms has not proved satisfactory. . Some notes 
are included on the diagnosis of abortus fever in the human 
subject, and should be read in relation to the general section on 
undulant fever, of which abortus fever is the commonest variety 
in Great Britain. 

Acne Vulgaris, The use of penicillin in glucose broth medium 
inhibits the growth of staphylococci and allows a primary growth 
of acne bacillus to be obtained in pure culture. 

Actinomycosis. Involvement of the central nervous system is 
a rare complication, and pathways of spread of the infection from 
a primary focus are discussed. 

Bacterial Food Poisoning. The notes on the Gaertner group 
of bacteria have been rewritten, and some details of methods for 
tite differentiation of food poisoning organisms are included. 
Notes have been added on staphylococcus food poisoning due to 
an enterotoxin formed by some species of staphylococci, which 
have been implicated to an increasing extent in some recent out- 
breaks. 

Blackwater Fever. The astiology of malarial haemoglobinuria 
is considered to be allied to that of the haemoglobinuria of primary 
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haemolytic anaemia and may be due to the increased liberation of 
an intracellular hasmolysin. 

Botulism. The exotoxins of Clostridium botuUnus and methods 
for the detection of the toxin in blood and tissues are discussed. 

CoLiBACiLLARY INFECTIONS. Methods for the differentiation of 
coliform organisms by the Voges and Proskauer reactions, the 
methyl red reaction, and the use of Koser^s medium, are described. 

Diphtheria. The respective merits of the various media 
suggested for the isolation and identification of the gravis and initis 
strains are compared. 

Dysentery (Bacillary). B, dysenteric Schmitz is now 
recognized as a cause of bacillary dysentery, and the first outbreak 
in which this strain has been identified in Great Britain has been 
recorded. The media suggested by Wilson and Blair, and by 
Leifson, have greatly simplrSed the isolation of pathogenic bacteria 
from the intestinal contents. 

Gas Gangrene. The Nagler reaction has been suggested for 
rapidly identifying Clostridium welchii when present as a con- 
taminant of war wounds. The relationship of the causal organism 
in welchii infections in humans with similar organisms infecting 
animals is discussed. Vibrion Septique, Cl, oedematmis^ and CL 
histolyticum are other gas-forming anaerobes occasionally present 
in cases of human gas gangrene. 

Influenza. Since the isolation of influenza virus by Andrewes 
and his colleagues, a second type of virus has been recovered from 
influenza patients. The original virus (now termed virus 
has not been present in some of the recent outbreaks, and it is 
possible that a serologically different virus (virus “B”) may have 
been the aetiological agent. The method for the propagation of 
the virus on the developing chick embryo is described. The 
possibility of the existence of yet a third influenza virus, which the 
Americans have termed virus “Y,” is discussed by Andrewes. 

Kala-Azar. The medium of Novy, MacNeal and Nicollo for 
the cultivation of leishmaniae is used for blood culture in the 
diagnosis of this infection. The aldehyde test and the antimony 
test are useful aids to diagnosis but do not give positive results 
until one and two months respectively from the onset of the disease. 

Leprosy. An important development still under trial is 
use of diphtheria antitoxin and diphtheria toxoid in the treatment 
of this disease. 

Lymphopathia Venereum. This term has been adopted in 
place of the older designation, Ij^pho-granuloma inguinale, in 
view of the recognition of the wide distribution of the lesions. 
Frei*s antigen is used both for diagnosis and treatment, and may 
now be prepared from virus cultivated in the yolk sac of the chick 
embryo, as well as from infected mouse brain. 

Poliomyelitis. The older view that the virus is transmitted 
by droplet infection and gains ent^ via the nasal mucosa and the 
olfactory tract has not satisfactorily explained many features of 
this disease, and there is now experimental and clinical evidence 
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to support the view that the most common route of infection is 
via the gastro-intestinal tract. Attempts to control the disease 
should be made as if it were an enteritis rather than influenza. 

Rickettsial Diseases, The opportunip;^ of this revision has 
been taken to group together the various rickettsial diseases, such 
as Japanese river fever, trench fever, Rocky Mountain spotted 
fever and Fievre Boutonneuse, with the epidemic and non- 
epidemic group of typhus fevers. The control of these fevers 
provides a problem in war-time, when American and European 
troops are transported to endemic regions. Successftd results 
have been reported from various methods of immunization against 
rickettsial infections, particularly from the use of chick embryo 
vaccine prepared by Cox’s method. 

Scarlatina. Serological investigations have shown that in 
Great Britain the streptococci of scarlatina belong to Lancefield’s 
group A, the commonest types being I, II, III and IV. 

Sprue. Attention has been directed to the resemblance of this 
condition to other states of “chronic jejuno-ileal insufficiency”; 
the similarity of the glossitis and stomatitis of sprue, and those of 
pellagra, pernicious anaemia, and idiopathic steatorrhoea, suggest 
a common ajtiological factor in this disease-group. 

Staphylococci. It has been suggested that staphylococci 
should be classified on the basis of the property of coagulase 
production. Some strains of Staphylococctis aureus and Staphylo- 
coccus alhus produce a soluble exotoxin which is haemolytic, 
dermonecrotic, and lethal to test animals. 

Streptococci. Study of Lancefield’s groups in relation to their 
epidemiological significance has revealed the presence of strepto- 
cocci other than group A in a number of human infections. Two 
serologically distinct varieties of haemolysin, streptolysin O and 
streptolysin S have been obtained from group A haemolytic 
streptococci. The use of gentian violet in blood agar permits the 
growth of streptococci whilst inhibiting staphylococci. 

Trichiniasis. Several outbreaks in Great Britain have provided 
descriptions of the clinical and pathological features of this disease 
acquired by eating imperfectly cooked pork. Diagnosis may be 
assisted by a skin test or a precipitin test, using an antigen prepared 
from the trichinella larvae. 

Tuberculosis. There is still a very prevalent opinion that 
bovine strains of the tubercle bacillus are less virulent for man 
than the human strains. Bacteriological surveys show that in 
Great Britain, and particularly in Scotland, the bovine strain is at 
least as virulent as the human form. Flotation methods for the 
separation of tubercle bacilli from sputum and the Lowenstein- 
Jensen medium for their isolation are described. A method for 
the cultivation of M, tuberculosis in haemolysed blood enables 
cultures to be obtained in from 3 to 7 days. 

Tyjphoid Fever. To be of value in diagnosis the Widal reaction 
must be applied in relation to the antigenic structure of the 
typhoid and paratyphoid bacilli. Methods for the preparation 
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of H and O agglutinating sera and antigens are described. ’'The 
search for carriers among a series of suspected contacts is facilitated 
by tests for the detection of Vi antigen. 

Undulant Fever. The importance of blood cultures for 
diagnosis in the early stages and of agglutination tests in the later 
stages of the group of Brucella infections is stressed. 

Whooping Cough. The production of an exotoxin from the 
Hesmophilus pertussis has been described; skin reactions and 
complement fixation tests have been suggested as alternatives to 
the cough plate method for diagnosis. 

Yellow Fever. Considerable progress has_ been made in 
methods of prophylactic immunization, but a high incidence of 
jaundice after inoculation with prophylactic vaccine has been 
reported. Some new facts with regard to epidemiology have been 
brought to light as a result of the application of the mouse- 
protection test as an aid to diagnosis. 
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I’hc abbreviated titles of journals are those given in the World List oj Scientijic 
Periodicals (2nd £dn.> 1 934). When the reference is to a periodical of which two 
volumes are published during a year the number placed first indicates the ^t or 
second volume of the year followed by the year, and the last number refers to 
the page, thus, Brit, tned, «/., i/1932, 250. When only one volume of a [^nodical 
is published each year, the reference gives the year and the page, thus, j?«arr.J. 
Pharm.y 1934, 341. In other cases the volume number is given in italics m ad- 
dition to the year and page, thus, J, biol. Chem.y 1928, 77 y 797. 
ct — optical rotation. 

A,O.A,C . — Methods of Analysis of the Association of Official Agricultural 
Chemists, Washington. 

A.P.F . — ^Australian Pharmaceutical Formulary. 

A. R. — Reagent for Analytical Purposes. 

Acta paediatr.t Stockh. — ^Acta pa^iatrica. . , .. , . 

Allen — ^Allen’s Commercial Organic Analysis. 5th Edn., Vols. I-VI by 

S. S. Sadder, E. C. Lathrop and C. A. Mitchell; Vols. VII-X edited by C. A. 
Mitchell (1924-1933). 

Amer, J. Cancer — ^American Journal of Cancer. 

Amer, J. Dis. Child . — ^American Journal of Diseases of Children. 

Amer, J. Hyg . — ^American JoumiJ of Hygdene. 

Amer, J, med, Sci . — ^American Journal of Medical Sciences. 

Amer. J, Obstet. Gynec . — ^American Journal of Obstetrics and Gynecology. 
Amer. J, Phami , — ^American Journal of Pharmacy. 

Amer. J. Physiol , — American Journal of Phpiology. 

Amer. J. Publ. -American Journal of Public Health, 

Amer. J. Syph . — ^American Journal of Syphilis. 

Amer. J. trap, Med.-^Anievicm Journal of Tropical Medicine. 

Amer. Perfum . — American Perfumer and Essential Oil Review. 

Amer. Prof. Pharm. — ^American Professional Pharmacist. , . 

Amer. Rev. Tubere. (-Supii/.).— American Review of Tuberculosis (Supplement). 
Analyst — ^Analyst. 

Ann. Bugen.y Camb . — ^Annals of £u|^enics. 

Fci/s;tf*’~Annales des Falsifications. . . ... 

Ann. Hyg. publ., Paris — ^Annales d*hygi4ne publique et de medecine legale 
(industrielie et sociale). 

Ann. Inst, Porrettr— -Annalcs de I’lnstitut Pasteur. 

Ann. Surg . — ^Annals of Surgery. , „ . , 

Ann. trap. Med. Parasit . — ^Annals of Tropical Medicine and Parasitology. 
Apotheherztg, Berl. — ^Apothekerzeitung, Berlin. , 

Arch. Derm. Syph.y N. Y . — Archives of Dermatology and Syphilology. 

Arch. Dis. Chilah. — ^Archives of Disease in Childhood. . 

Arch. exp. Path, Pharmak . — Archiv fiir experimentelle Pathologie u. 1 harma- 

Arch, Pharmacodyn . — ^Archives intemationales de pharmacodynamic et de 

th^rapie. 

Arch* intern. Med . — ^Archivea of Internal Medicine. 

Arch. Kinderheilk . — ^Archiv ftSr Kinderheilkunde. 

Arch. klin. CAiV.— Archiv fiir klinische Chirurgie. 

Arch. Mid, Enf . — ^Archives de m^ecine des er^ants. 

Arch. Pharm.y Berl . — ^Archiv der Pharmazie. 

Arch. Pharm. Chemi — ^Archiv for Pharmaci og Chemi. 

Arch. Neurol. Psychiat.y Lend . — ^Archives of Neurology and Psychiatry. 

Arch, Radiol* EUctrother . — ^Archives of Radiology and Electrotherapy. 

Ass. mid , — ^Association m^dicale. 

Aust. J. Pharm . — Australian Journal of Pharmacy. 

B. B.P . — British Homeopathic Pharmacopoeia. 
b.p. — boiling-point. 

B.P . — British Pharmacopoeia, 1932, 

B.P. *14 — British Pharmacopoeia, 1914. , rr.u* j 

B.P. Add. Illy niyIVy Vy aod F'/.— First (1936), Second (1940), Third 
(1941), Fourth (1941), Fifth (1942), and Sixth (1943) Addenda to the British 
Pharmacopoeia, 1932, 
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B,P.C, — British Pharmaceutical Codex, 1934. 

B. P.C, Supp. — Supplements to the British Pharmaceutical Codex, 1934, 

— ^Bristol Voluntary Hospitals Pharmacopoeia, 1935. 

Ber, dueh» chem, Ges. — ^Bericht der Deutschen Chemischen Gesellschaft. 

Berl. Min, Wsckr. — ^Berliner klinische Wochenschrift. 

Biochem. — Biochemical Journal, 

Biochem. Z, — ^Biochemlsche Zeitschrift. 

Boll, 1st. sieroter.t Milam — Bollettino delTstituto sieroterapico milanese. 

Brit, chem, Abstr, — ^British Chemical Abstracts. (A) Pure Chemistry. (B) Applied 
Chemistry. 

Brit, colon, Dragp.— -“British and Colonial Druggist (since 1915 — British and 
Colonial Pharmacist). 

Brit, colon. Pharm. — ^British and Colonial Pharmacist. 

Brit, dent. J, — British Dental Journal. 

Brit.J, Actiiw-Therap. — ^British Journal of Actinotherapy and Physiotherapy. 
Brit. J. Biophys. — ^Bntish Joumri of Biophysics. 

Brit, J, Child. Dis. — ^British Journal of Children's Diseases. 

Brit, J, Derm. — British Journal of Dermatology. 

Brit. J. exp. Path. — ^British Journal of Experimental Pathology. 

Brit. J. phys. Med. — ^British Journal of Physical Medicine. 

Brit. J, Radiol. (B.A.R.P. Sect.) — ^Briti^h Journal of Radiology (British 
Association for the Advancement of Radiology and Physiotherapy Section), 
continued since 1927 as British Journal of Radiology, New Series. 

Brit. J, Radiol., N.S. — ^British Journal of Radiology, New Series. 

Brit. J. Radiol, {Rdntg, Soc. Sect.) — ^British Journal of Radiology (Rontgen 
Society Section), continued since 1927 as British Journal of Radiology, New 
Series. 

Brit. J, Surg. — ^British Journal of Surgery. 

Brit. J. vener. Dis. — ^British Journal of Venereal Diseases. 

Brit. med. •/.—British Medical Journal. 

Brit. med. J, Epit. — ^British Medical Journal Epitome. 

Brampton H, — ^Pharmacopoeia of the Hospital for Consumption and Diseases 
of the Chest, llth Edn., 1928. 

Brooke — ^Tropical Medicine, Hygiene and Parasitology, by Gilbert E. Brooke, 
1920. 

Bruce and Billing — ^Bruce and Dilling's Materia Medica and Therapeutics, by 
W, J. Dilling. 

Bull. Acad, M4d.t Paris — ^Bulletin de I’Acaddmie de m^decine. 

Btdl. De^. Agric. Can. — ^Bulletin of the Department of Agriculture of the 
Domimon of Canada. 

Bull. Fid. int. Pharm, — Bulletin de la Federation Internationale pharmaceutique. 
BtM. Hlth Org. L. o, N. — ^Bulletin of the Health Organisation of the League of 
Nations. 

Bull. Hyg . — ^Bulletin of Hygiene. 

Bull. imp. Inst.y Land. — ^Bulletin of the Imperial Institute. 

Bull. Inst, Pasteur — ^Bulletin de ITnstitut Pasteur. 

Bull. Off. int. Hyg. publ . — ^Bulletin mensuel de TOfSce intcrnationale d’hygitine 
publique. 

Bull. Set. Pharm. — ^Bulletin des Sciences pharmacologiqiies. 

Bull. Soc. chim. Fr. — ^Bulletin, Soci^t4 chimique de Fr.'ince. 

Bull. Soc. mid. H6p. P<arM— Bulletin et m^moires de la Soci<5t(S mtfdicale tie . 
hOpitaux de Pans. 

Bud. tech. Mus.y Sydney — Bulletin of the Technological Museum, Sydney. 

C. H.W. — ^Formulae of Chelsea Hospital for Women, 1927. 

C.I.S. — Commission Internationale des Sp<§cialit<:*s. 

C.h.T.H. — Formulae of the Central London I’hroat, Nose and liar Hospital 
3rd Edn., 1924. 

C.X.H. — Charing Cross Hospital Pharmacopoeia, 1935, 

Canad. Form. — ^The Canadian Formulary, 1933. 

Canad. med. Ass. •/.— Canadian Medical Association Journal. 

Canad. publ. Hlth J, — Canadian Public Health Journal. 

Chem. Abstr. — Chemical Abstracts. 

Chem. & Drugg. — Chemist and Druggist. 

Chem. & Ind, — Chemistry and Industry, of the Society of Chcaiicai Industry. 
Chem. Ind, Rev. — Chemistry and Industry Review. 

Chem. WeekbL—Chetmache Weekblad. 
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Cheni. Z , — Chemische Zeitschrift* 

Chem. Ztg — Chemische Zeitung, 

us. Of 

Clin, J, — Clinical Journal. 

C7n. — centimetre. 

“d Pathology, by Sir J. F. Colyer eth Edn 
of Til*1. (previously Smale and CoWs Dis^J^d In^eV 

*^d^1dCTC^‘’ rend" hebdomadaire des s^ces de I’Acadtoie 

“ u'tS’jKbS”'" *• ■<"«. « lUmSn. 

^ within the scope of the Dangerous Drues 

Dans* r«&sfe. Farm.— Dansk Tidaskrift for Fannaci. 

Deutsche medizinische Wochenschrift. 
mr^n.? 19°^““""®’ ^ O^egist, London. 

Dfj^Man’ual of Pharmacology, by the late W. E. Dixon, F.R.S., 7th Edn., 

n'r Research Leaflets— H.M.S.O. 

pnji' ^ ^ I'ormulary issued by the Ministry of Health. 

J of the Bhzabeth Garrett-Anderson Hospital 1926 

?S*- indta--^conomic Products of India. wospital, 1926. 

hdtfib. jned. J[.--Edmburgh Medical Journal. 

Bacteriology and Hajmatology, by W. d*Este Emery, 6th Ed.. 

^w^omWog^Endocrinoiogy, 

F. E, ra/— Plrmacopea Espanoia. Octava Edicion, 1930. 

/.^.-freezing-point. * 

Er, C»,—- Codex Medicamentarius GaUicus, Pharmacop($e Francaise n937) 
^*1926^" Chemistry and Technology, by H. Finnemore, 

g. — gramme. 

G. H.—Ph^macopoeia of Guy^s Hospital, 1937. 

^f^^^Gehe’s Codex, 6th Edn., 1933. 

; by a HKtiitglii^iX“‘‘“^ ** 

Gtasg, med.J , — Glasgow Medical Journal. 
gr. — gram. 

Methods of Blood and Urine Chemistry 
r-W- ®vi*- end A. ]. Blaivas, 2nd Edn., 1920. t-nemtstry 

StreS',' of the Hospital for Sick Children, Orest Ormond 

AVz5r^fg:T9^^^^ ""*“«* ‘-y G- Fredericks. 

Medica, Pharmacy, Pharmacology and 
fhuapeutics, wvised bjr A. H. Douthwaite, 24th Edn., 1939. ^ 

Therapeutics, by H. A. Haie, 2l8t Edn., 1930. 
Harper Adams Uttl. Pojdt, •/.-—Harper Adams Utility Poultry Journal. 
^Edn7ia37^^*^*^^ Methods in Clinical Medicine, by G. A. Harrison, 2nd 

Chemistry, by P. B. Hawk and O. Bergcim, 
Helv. chim, Acta — Helvetica chimica acta. 

“Ltt lfLMcI«Mh“?9M S* Edn., revised by R. T. 

Physiologische Chemie. 

^^7fh Ed^l933 of Dietetics, by R. Hutchison and V. H. Mottram, 

/.^.—International Agreement, 1930. 
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j.P’.— iodine*^^* **“ Infants* Hospital, Vincent Square. London, I9a». 

(1900) to the B.P. 1898. 

med a«.-Incu2nte\f4“^“> 

R^eareh Memoits. 

(Analjti2?ldition). ^ industrial and Engineering Chemistry 

Sut^ JouLf^ *■ Medicine and Surgery, now included in 

y. t.Z: t£* Chemical Society. 

«/. Amer. tned. Ass — Tnnl^f 5 fu Dietetic Association. 

'^•:^nter.ph^m.Ass„i>harm. Association. 


Joumaf of the Ameifcan PhSiaceuti^SS’’"””" P“W«hed in the 

’ ■®^«.~Journal of the — nt. 


— -- Of the American Pharmaceutical Afiorte;QV;r« f^««»‘snea in tii 

balded kILS^E^So™’' American Pharma. 
, ^^Monfsciei^feE^tiOT‘?"'~^°“^' American Pharmaceutic.il 
Cli^S. Journal of the Association of Official Agricul- 

j. 

d'. ^a^toTnrt— I* ■^*PfSnental Medicine. 

J. .fomW.-Joumal of ImmSS^ 

J, Lcry 

jj went. HJlaB.— — inilT 

i-fsi^^l^rpCitrchi • 

«/. Pttflnnaco/,— Journal of ‘i® chimie. 

^j\ Phys^^. ^ Expenmental Therapeutics. 

Suissf J’tow.— ^^^®^?^J^*JgSTOety of Chemical Industry. 

^r \ Ph«™«me. now SchwetorischTApothe- 
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jK.C.H.— K ing’s College Hospital Pharmacopoeia, 1934. 

Kemoo<wl— Public Health Laboratory Work, by H, R. Kenwood, 8th Edn., 1925. 
KUn* Wsehr, — ^Klinische Wochenschrift. 

Knose— Radiography and Radio-Therapeutics, by Robert Knox, 4th Edn., in 
2 vok. (Vol. Ii completed and editra by W. M. Levitt), 1923-32. 

L.C.C, — ^London County Council Pharmacopoeia, 1936. 

L.H, — ^London Hospital Pharmacopoeia, 1934. 

L.L, — London Lock Hospitals Phannacopoeia. 

L. S,B» — London Skin Hospital. 

Lancet — Lancet. 

Leprosy^ Reo. — Leprosy Review. 

m, — minim. 

m.eu — milliampere. 

m.p, — melting-point. 

m, R.C, — ^Medical Research Council. 

M. JR.7. — Manchester Royal Infirmary Pharmacopoeia, 1933. 

Mackie and MacCartmy — ^Handbook of Practical Bacteriology, 6th Edn., 1942, 
May — Chemistry of Synthetic Drugs, by Percy May, 3rd Edn., 1921. 

Mea, Medical Annual. 

Med. J, Amt. — ^Medical Journal of Australia. 

Med. J. Rec. — Medical Journal and Record. 

Med. Klinik — Medizinische Kltnik. 

Med. Offr — ^Medical Officer. 

Med. Pr. — ^The Medical Press and Circular. 

Med. Rec.t N.Y, — M^ical Record. 

Medicinct Baltimore — ^Medicine, Baltimore. 

Mem. Vniv. Colt/.— Memoirs of the University of California. 

MercA— E. Merck’s Annual Report of recent advances in Phannaceutical 
Chemistry and Therapeutics. 

Merck* s Index — ^Merck’s Index, 5th Edn., 1940, 

Mfg. Chem. — ^Manufacturing Chemist. 
mg. — ^milligramme. 

Mid. H. — ^Middlesex Hospital Pharmacopoeia, 1933, 

Mikrochemie — Mikrochemie. 

Milit. Sur^, — ^Military Surgeon. 
ml. — millilitre. 

Mod, Tech, in Treatment — ^Modern Technique in Treatment, Vols. 1-4, 1925-28, 
The Loncetf London. 

Mschr. Geburtsh. Gyndk. — Monatsschrift fur Geburtshilfe u. Gynikologie. 
Mior and RitcHe— Manual of Bacteriology, by R. Muir and J. Ritchie, 10th Edn., 
1 937. 

Milnch. med. PTre/tr.— Mttnchener medizinische Wochenschrift. 

Murrell — ^What to do in Cases of Poisoning, by William Murrell, 13th Edn., 
1925, revised by P. Hamill. 

n. — refractive index. 

N. F. VII — ^National Formulary of Unofficial Preparations, issued by the American 
Phannaceutical Association, 7th Edn., 1942. 

N.B. — ^Prescription Fomaulie for Use in Naval Hospitals, 1930. 

N.I.F. — National Formulary for National Health Insurance Purposes, issued by 
the British Medical Association, drd Edn., 1 939. 

JV.JV.R.— New and Non-offictal Remedies, issued annually by the American 
Medical Association. 

N. W.F. — ^National War Formulary. 

Nature, Lond. — ^Nature, London. 

NaturmissemehaSten — ^Naturwissenschaften. 

Nav, med. Bull., Wash. — ^Naval Medical Bulletin, Washington. 

Nett Ef^l. J. Med. — New England Journal of Medicine. 

Norsk farm. Tidsskr. — Norsk farmaceutisk Tidsskrift. 

Nutr. Abstr. Rev, — ^Nutrition Abstracts and Reviews. 

N. y. St. J. Med . — New York State Journal of Medicine. 
fPl] — Part J of the Poisons List. 

[P^— Part 2 of the Poisons List. 

P.E.H,C. — ^Pharmacopoeia of the Princess Elizabeth of York Hospital for 
Children (formerly the East London Hospital), 1933. 

P.G. VI. — German Pharmacopoeia, 1926. 

P.J.F. — Pharmaceutical Journal Formulary. 
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P.L, — ^Phannacopceia Londinensis, 1851. 

PM,C.E. — Select Parliamentary Committee on Proprietary Medicinea Enquiry 
1912-13. 

P.M.H. — ^Pharmacopoeia for use in Military Hospitals 

P, Argent, //— Phannacopoeia of the Argentine Republic, 2nd Edn., 1919, 

P, Austr. — ^Austrian Pharmacopoeia, 1906. 

P. Beig, IV — ^Belgian Pharmacopoeia, 1930. 

P. Dan. — ^Danish Pharmacopceia. 1933. 

P. Helv. V — Swiss Pharmacopoeia, 1933. 

P. ItaL P"— 'Italian Pharmacopoeia, 1929. 

P, Jap, V — Japanese Pharmacopoeia, 1935. 

P. Ned, V — ^Netherlands Pharmacopceia, 1926, and Supplements I and 11. 

P. Puss, — Russian Pharmacopoeia, 1934, 

P, Svec, — Swedish Pharmacraoeia, 1925. 

Paris mid . — ^Paris medical. La semaine du clinicien. 

Perfum, essent. Oil Ree, — ^Perfumery and Essential Oil Record. 

Ph. Farm. — ^Pharmaceutical Formulas, 9th Edn., Second Reprint, 1921, by Peter 
MacEwan; and 10th Edn., Vol. I, 1929, revised by S. W, Woolley and G. P. 
Forrester, Vol. 11, 1934, revised by G. P. Forrester, The Chemist and Druggist^ 
London. 

Pharm, Acta Helaet, — Pharmaceutica Acta Hcivetiaj. 

Pharm, J. — ^Pharmaceutical Journal. 

Pharm* Weekbl. — ^Pharmaceutisch Weekblad voor Nederland, 

Pharm. Zentralk. — ^Phannazeutische Zentralhalle f. Deutschland, 

Pharm. Ztg^ Berl. — ^Pharmazeutische Zeitung. 

Philipp. J. Set. — ^Philippine Journal of Science, 

Physiol, Rev, — ^Physiological Reviews. 

Pr. mid. — ^Presse mddicsue. 

Practitioner — ^Practitioner. 

Presaiber — ^Prescriber. 

Proc. Mayo Clin . — ^Proceedings of Staff Meetingis of the Mayo Clime. 

Proc. not. Acad, Sci , — Proceedings of the National Academy of Science. 

Proc, roy, Soc , — Proceedings of the Royal Society, 

Proc. roy, Soc, Edirib . — ^Proceedings of the Royal Society of Edinburgh, 

Proc. R. Soc. Med . — ^Proceedings of the Royal Society of Medicine. 

P!roc. Soc. exp. Biol., N.Y. — ^Proceedings of the Society for Experimental 
Biology and Medicine. 

Publ. Hlth, ijmd . — ^PubKc Health. 

Pidil. Hlth Rep., Wash. — Public Health Reports, issued by the United States 
. Public Health Service. 

Quart. Bull. Hlth Org, L. o. N. — Quarterly Bulletin of the Health Organisation 
of the League of Nations. 

Quart, J, exp, -Quarterly Journal of Experimental Physiology. 

Quart, J. Med. — Quarterly Journal of Medicine. 

Quart, J. Pharm, — Quarterly Journal of Pharmacy and Pharmacology. 

Quart, J. Physiol . — Quarterly Journal of Experimental Physiology. 

R.D.H. — ^Pharmacopcsia of the Royal Dental Hospital, London, 1926, 

R.F.B, — ^Pharmacopoeia of the Royal Free Hospital, London, 1934. 
R./.«-*Refractive Index. 

RJ. Edinb, — ^Pharmacopoeia of the Royal Infirmary, Edinburgh, 1935, 

R.L.O.H, — ^Pharmacopoeia of the Royal London Ophthalmic Hospital (Moor- 
fields Eye Hospital), 1933. 

R.N.H, — ^Pharmacopoeia of the Royal Northern Group of Hospitals, 1938, 
R.V.L — ^Pharmacopoeia of the Royal Victoria Infirmary, Newcastle-on-Tyne. 
Rem. — Remington’s Practice of Pharmacy, 7th Edn., 1926. 

Rep. Brit. Emp. Cancer Campgn — Report of the British Empire Cancer 
Campaign. 

Rep. Cancer Res. Fd, — Report of the Imperial Cancer Research Fund, 

Inst, med. Res. F.M.S. — Report of the Institute for Medical Research, 
Federated Mal^ States. 

Rep. med, Qffr Minist, Hlth, Land . — Report of the Chief Medical Officer, the 
Ministry of Health. 

Rep. med. Res. Coun.^ Land , — Report of the Medical Research Council. 

Rep, metrop. Asylums Bd . — Report of the Metropolitan Asylums Board. 

Rep. metrop. Wat. Bd — Report of the Metropolitan Water Board. 
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Rep, publ, BUh med, Land, — ^Report on PubHc Health and Medical 

SubjectB, Ministiy of Hemth. 

Retail Chem . — Retail Chemist. 

[SI]— First Schedule to the Poisons Rules, 1935. Other Schedules are indicated 
by the corresponding numerical sufiiz. 

S,R,A,t F,D., No. 2, Rev, 4. — Service and Regulatory Announcements, Food and 
Drug No. 2 (Fourth Revision); issued by the United States Department of 
Agriculture, Food and Drug Administration, Nov., 1936. 

S,R, & O . — Statutory Rules and Orders, His Majesty’s Stationery Office, London. 

S.V, — saponification value. 

St. B. B, — Pharmacopoeia of St. Bartholomew’s Hospital, 1 936. 

St. G. B . — Pharmacopoeia of St. George’s Hospital, 1927. 

St. J, H.—PharmacopoBia of St. John’s Hospital for Skin Diseases, 1934. 

St. M. B. — ^Pharmacopoeia of St. Mary’s Hospital, 1934. 

St. Mark*$ H.— Pharmacopoeia of St. Mark’s Hospital for Diseases of the 
Rectum and Colon, 1935. 

Su T. B , — Pharmacopceia of St. Thomas* Hospital, 1935. 

S. Afr. med. J. — South African Medical Journal. 

Schmidt — ^Ausfdhrliches Ldirbuch der Pharmaceutischen Chemie, Vol. I 
(Inorganic), Vol. 11 (Organic), Part I (1922), Part 11 (1923), by Ernst Schmidt. 

Schvjeiz. ApothZtg — Schweizerische Apothekerzeitung. 

Schvjeiz, med. Wsekr. — Schweizerische medizinische Wochenschrift. 

Set. Rep. Cancer Res. Fd^ Land. — Scientific Reports on the Investigations of the 
Imperial Cancer Research Fund. 

Science — Science. 

Secret Remedies — Secret Remedies, What they Cost and What they Contain. — 
British Medical Association (1909); also ‘‘More Secret Remedies” (1912). 

Seidell — Solubilities of Inorganic and Organic Substances, 2nd Edn., 1920. 

Soddy — Interpretation of Radium, by F. Soddy, 4th Edn., 1920. 

Sp. gr. — specific gravity. 

Spec, Rep. Food Invest. Bd^ Lond. — Special Report, Food Investigation Board, 
Department of Scientific and Industrial Research. 

Spec. Rep. Ser. med. Res. Comm. — National Health Insurance, Medical Research 
Committee, Special Report Series. 

Spec, Rep. Ser. med. Res, Coun., Lond. — Special Report Series, Medical Research 
Council, London. 

Stitt — ^Practical Bacteriology, Hcematology and Animal Parasitology, by K. R. 
Stitt, P. W. Clough and M. C. Clough, 9th Edn., 1938. 

Surg. Gynec. Obstet. — Surgery, Gynecology and Obstetrics. 

Svensk farm. Tidskr. — Svensk farmaceutisk Tidskrift. 

T. B. — ^Pharmacopoeia of the Golden Square Throat, Nose and Ear Hospital, 1 935. 

Thorpe — Dictionary of Applied Chemistry. 

Topley and Wilson — ^The Principles of Bacteriology and Immunity, by W. W. C. 
Topley md G. S. Wilson, 1929. 

Trans. Brit. Soc. dent. Surg. — Transactions of the British Society of Dental 
Surgeons, 

Trans. R. Soc. trap. Med. Hyg. — Transactions of the Royal Society of Tropical 
Medicine and I-Iygiene. 

Trop. Dis. Bull. — ^Tropical Diseases Bulletin. 

U. C.B. — Pharmacopoeia of University College Hospital, 1933. 

U.F.C. ‘25 — Fourteenth Annual Report, United Fruit Co., Medical Dept., 1925. 

(J.S.D. — United States Dispensatory, 21st Edn., 1937. 

U. S.P. XII — Pharmacopoeia of the United States, 1942. 

Vrol. cutan, Reo.— Urologic and Cutaneous Review. 

V. H.C. — Pharmacopoeia of the Victoria Hospital for Children (Chelsea), 1920. 

v/v — volume in volume. 

v/uj — volume in weight. 

Vet. J . — Veterinary Journal. 

Vic. Park — City of Ixjndon Hospital for Diseases of the Heart and Lungs, 
Victoria Park, E.2, 1926. 

W. — Pharmacopoeia of the Hospital for Women (Soho Square). 1927. 

W.O. Memo. Med. Dis., 1941 — War Office Memorandum on Medical Diseases 
in Tropical and Subtropical Areas, 1941 (H.M.S.O.). 

u>/v — weight in volume; w/w — weight in weight, 

W.B. — Pharmacopoeia of Westminster Hospital, 1934. 
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Ward and Smith — Recent Advances in Radium, by W. Koy Ward and A. J. 
Durden Smith, 1933. 

Werwcn — ^Protozoology, by C. M. Wenyon, 2 vols., 1926. 

Whftla — Wlutla^s Dictionary of Treatment, 8th Edn., 1938. 

Wien. Min. Wsckr. — ^Wiener klinische Wochenschrift. 

Wynter Blyth — ^Fooda: Their Composition and Analysis, by the late A. Wynter 
Blyth and M. Wynter Blsth, 7th Edn., revised by H. E, Cox, 1927, 

Yearb. Pharm. — ^The Yearbook of Pharmacy (since 1928 The Quarterly Journal 
of Pharmacy and Pharmacology). 

Z. anal. CAem,'*<~Zeitschrift fOr analytische Chemie. 

Z, angew. Chem. — ^Zeitachrift fhr angewandte Chemie und Zentralblatc fur 
technische Chemie. (Since 1932, continued as Angewandte Chemie.) 

Z. ges. exp. Med. — ^Zeitschrift fiir die gesamte experimentelle Medizin. 

Z. Hyg. jr\fektKr. — Zeitschrift ftir Hygiene und Infektionskrankheiten. 

Z. ImmunFersch. — Zeitschrift fiir ImmunitStsforschung und experimentelle 
Therapie. 

Z. kUn, med. — Zeitschrift far klinische Medizin. 

Z. phys, Chem. — Zeitschrift fiir physikalische Chemie. 

Z. physiol. Chem. — ^Zeitschrift far physiologische Chemie. 

Z. Untersuch. Lebensmitt. — ^Zeitschrift fiir Untersuchung der I.ebenamittel. 

Zbl. Baht. — Zentralblatt fOr Bakteriologie. 



international atomic weights 


Atomic j 

weight Element 


Aluminium 

Antimony 

Argon . . 

Arsenic 

Barium 

Beryllium 

Bismuth 

Boron . . 

Bromine 

Cadmium 

Calcium 

Carbon 

Cerium 

Cesium 

Chlorine 

Chromium 

Cobalt 

Columbium 

Copper 

I^ysprosium 

Erbium 

Europium 

Fluorine 

Cadolinium 

Gallium 

Germanium 

Cold .. 

Hafnium 

Helium 

Holmium 

Hydrogen 

Indium 

Iodine . , 

Iridium 

Iron . . ' 

Krypton 

Lanthanum 

Lead . . 

Lithium 

Lutecium 

Magnesium * 

Manganese . 

Mercury 


Imolyhdenum 
I?, ij^eodymium 
39-944 Neon . 

Nckel.. 

Nitrogen 

409*00 jOxygen 
Madium 
Phosphorus 
Mn'nl |PJat>num 
jPotassium 

I40-?3^ Praseodymium 
T Qo nf Frotoactinium 
J32-91 Radium 
35-457 Radon . . 
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52-01 

58-94 

92*91 

63*57 

162*46 

167-2 

162*0 

19*00 

150*9 

09*72 

72*60 

197*2 

178-G 


Rhenium 

Rhodium 

Rubidium 

Ruthenium 

Samarium 

Scandium 

Selenium 

Silicon 

Silver . . 

Sodium 

Strontium 

Sulphur 

fTantalam 


4-003 Tellurium 
04-94 Terbium 
, , •OMo lThallium 

HIT 

55*85 Titanium 

207-21 Vanadium 
0-940 Xenon 


174-99 

24*32 

54-93 

200*61 


Ytterbium 
Yttrium 
Zinc . . 
Zirconium 


. . Mo 

.. Nd 
.. Ne 
.. Ni 
.. N 
• . Os 
.. O 
.. Pd 
.. P 
.. Pt 
.. K 

I Pr 
.. Pa 
.. Ra 
. Rn 
. Re 
. Rh 
. Rb 
. Ru 
. Sm 
. Sc 
. Se 
• Si 
. Ag 
. Na 
Sr 
S 

Ta 
Te 
'Tb 
T1 : 
Th 2 
"J'm 1 
Sn 1 
Ti 

W I 
U 2 

V 

Xe 1 
Yb 1 

Y I 

Zn I 
Zr I 


0 95*95 
d 144*27 
e 20*183 
J 58*69 

14-008 
5 190-2 

16-0000 
' 106*7 

30*98 

195*23 

39*096 

140*92 

231 

226 05 
222 
186-31 
102*91 
85*48 
101*7 
150*43 
45*10 
78*96 

1 28*00 

107*880 

22-997 

87*63 

32*06 

180-88 

127-61 

159-2 

204*39 

232*12 

169*4 

118*70 

47*90 

183*92 

238*07 

50*95 

131*3 

173-04 

88*92 

65*38 

91*22 
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The Editor would welcome any suggestions regarding the 
subject matter or arrangement of the work Jr om Medical Men, 
Pharmacists, or Analysts. 



ANALYTICAL ADDENDA TO CHEMICALS 
AND MATERIA MEDICA IN VOLUME I. 


ACACIA 

Acacia (B.P.). Occurs in rounded or ovoid tears and the 
powder does not comply with the official description. Loses not 
more than 15% of its weight at 100® and should yield not more 
than 5% of ash. (All B,P, ash values are calculated with reference 
to the drug dried at 100°.) It should be free from tannins, starch 
and dextrins and the B,P. requires it to be almost entirely soluble 
in an equal volume of water, but the U.S.P, XII permits not more 
than 1% of water-insoluble residue, limits the ash to 4% and 
acid-insoluble ash to 0*5% and permits not more than 15% of 
moisture. Gomme Arabique, Fr» Cx. 1 937, has a specific rotation 
in 5% aqueous solution of about —26°. 

The best varieties are Kordofan, Mo^adore and Senegal gums, but dark- 
coloured gums are not suitable for medicinal purposes. 

Tentative methods for the identification of gums are described in Methods 
of Analysis (A.O.A.C., 1940, 596). Acacia, tragacanth, starch, quince, Irish 
moss, agar, karaya and galagum are distinguished by tests with chlorzinciodide, 
ruthenium red, methylene blue, etc. 

Acidic of Gum Acacia* The amount of sodium hydroxide required to 
neutralise 1000 jg. of gum varies from 2*48 to 3»2 g., giving an average of 2*84 g. 
The clarity of the solution is in no way related to its reaction. 

Identification of Common Gums* Acacia, tragacanth, agar, Irish 
moss, quince, and ghatti gum distinguished by Millon’s reagent, lead acetate, 
potassium hydroxide, tannic acid, etc. A useful table. — Pharm. J., ii/1931, 46. 

Detection of Karaya, Tragacanth and Agar* One drop of the preparatio n 
suitably diluted on a slide is treated with a mixture of zinc iodide ana potassium 
iodide solutions, Karaya particles are coloured green. The particles are seen as 
irregular billowy masses which are resilient when pressed under a cover slip. 
Tragacanth is similar in apipearance but the masses are more uniform. It can be 
identified by the characteristic striations. Agar (e.g., in mayonnaise) may be 
detected by shaking about 50 g. with twice its volume of alcohol, filtering and 
defatting the residue with ether. The residue is dried and suspended in 50 ml. 
of cold water to remove soluble gums, dextrin and sugars, and the insoluble 
product heated rapidly to boiling with 25 ml. of water to remove protein. 
The liquid is filtered while hot and the filtrate digested with 5 ml. of malt 
extract, if starch is present, a further 5 ml. being added after 5 minutes 
digestion. The liquid is concentrated until it gels on cooling and is then tested 
on a slide with iodine solution. Agar gives a distinct red colour. A method is 
also given for detecting agar in the presence of other mucilages and of gelatin,— 
J, D. Wildman, J. Ass. off, a§ric, Chent.^ Wash.., 1935, 637. 


ACETANILIDUM 

AcetaiiiHdum(B.P.C.). CrHoON^ 135-1. M.p., 113° to 1 15°. 
Ash, not more than 0-1%. Complies with tests for absence of 
phenacetin and for neutrality. Acetanilide is not included in B.P.^ 
but is official in U.S.P. XII, P. Helv. V, etc. The Fr. Cx, 1 937 
includes a limit of water-soluble substances of 0*2%. 

Determination, Hydrolyse 1 -5 g, by boiling for 15 minutes with 50 ml. of 
20% hydrochloric acid and dilute to 500 ml. To 25 ml. of this solution add 
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excess standard potassium bromide-bromate solution to precipitete tnbromoani- 
line, and estimate excess bromine in the usual way. — J. chem, Soc, Aostr.f 
i/1921, 604. 

Tabellse Acetanilidi (N.F. VII), Contain 92*5 to 107*5% of the labelled 
amount of acetanilide, including all tolerances. Assayed by extracting a weighed 
ouantity of powdered tablets with chloroform, removal of the chlomform and 
titrating the residue, dissolved in water and hydrochloric acid, with broniidc- 
bromate solution previously standardised against a pure sample of acetanilide. 

Methods for the determination of mixtures of acetamhde with phen^etin, 
with caffeine, with caffeine and codeine, with caffeine and quinine, with c^i^ne, 
quinine dnd morphine and with sodium salicylate are described in Methods of 
Analysis (A.O.A.C., 1940, 559, et seq.), 

Methylacetanilide, The detection and identification of N-methylacetanilidc 
in mixtures of antipyretics is described. — A., Denoel, per Analyst^ 1939, 831 


ACIDUM ACETICUM 

Acidum Aceticum (JB.P.). Contains from 32*5 to 33*5% 
tv/to of CHa-COOH; sp. gr., 1*044 to 1*045. The diluted acid, 
Acidum Aceticum Dilutum, now contains 6% w/w, whereas the 
corresponding acid of the B.P. ’14 contained only 5%. Acidum 
Aceticum Glaciale (P.P. ) contains not less than 99% by weight 
with a f.p. of not less than 14*8° and a sp. gr. of 1 -055 to 1 *058. 

Glacial acetic acid of the U.S,P, XII contains 99*4% of 
CHs'COOH and Acidum Aceticum (U.S.P, XII) contains from 
36 to 37% by weight of CHs'COOH; the glacial acid should 
have a congealing point not below 15*6%. Acide Aedtique, Fr. Cx, 
1937, contains not less than 98% w/w of CHs’COOH. The 
dilute acid is prepared by diluting the 98% acid with 9 parts of 
water. Acidum aceticum, P.G, VI, contains not less than 96% 
and Acidum aceticum dilutum, P.G. VI, from 29-7 to 30*6^o 
of CHs'COOH. Acidum aceticum concentratum and Acidum 
aceticum dilutum, P. Helv. V, contain 98 to 100% and 29*5 
to 30*5% w/w respectively of CHa'COOH. 

A British Standard Specification iB.S,S. No. 576 — 1934) has been issued 
by the British Standards Institution for Glacial Acetic Acid and Dilute Acetic 
Acids. The specification for Glacial Acetic Acid, 99 to 100%, includes des- 
cription, acetic acid content, crystallising-point (not lower than 14-8®), residue 
on evaporation, ifon, chlorides, sulphates, heavy metals, substances reducing 
permanganate, formic acid, aldehydes and ketonic substances, and sampling, 
and the appendices describe the methods and apparatus to be used. The 
specification for Dilute Acetic Acids deals with Acetic Acids, 80 , 60 % , and 40 . 

The iron which may be present in these substances is determined colorimetri- 
cally by means of thioglycollic acid in the presence of ammonia. B,S.S. No. 578 — 
1934 refers to Technical Acetic Acid, 98 to 100%, and to Technical Acids, 
S0%, 60%, and 40%. ■ 

Potassii Acetas (P.P.). CHg-COOK^ 98* 1 2. Loses not more 
than 5% of its weight at 100° and the dried salt contains not less 
than 99% of CHa-COOK w'hen assayed by ignition and sub- 
sequent titration of the alkaline residue with acid. The U.S,P, 
XII salt is of the same strength after drying to constant weight at 
150°. Acetate de Potassium, Fr. Cx, 1937, contains 95 of tlie 
pure substance, as indicated by the ignited potassium sulphate. 

Sodii Acetas (P.P.C.). CH3-C00Na,3H20= 13G1. 
crystalline salt should contain the equivalent of 99*5 to 
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of the pure salt. Sodii Acetas, N.F. VII ^ loses from 36 to 4I°/o 
of water at 120® and then contains not less than 99% of the pure 
anhydrous salt. 

ThaUii Acetas (B.P.C,). CH3-COOT1-263-4. Assayed 

gravimetrically by precipitating the base as thailous iodide, and 
contains not less than 98%. 

Zinci Acetas (B.F.C.). (CH3*COO)2Zn, 2H20--=2I9-5. Con- 
tains not less than 99*5% of the pure acetate when assayed on its 
zinc content by precipitation with mercuric ammonium thio- 
cyanate solution and subsequent titration with iodate solution, as 
described in the Pharmacopoeia for Zinci Sulphas. Zinci Acetas, 
U,S.P, Xlly contains from 83-16 to 87*32% of (CH3*COO)2Zn, 
corresponding to not less than 99*5% of the hydrated salt; it is 
assayed by precipitation as carbonate and weighing as oxide. 

Liquor Ammonii Acetatis Dilutus (B.P,), Determined by 
titration of the acetic acid liberated upon fixation of the ammonia 
with solution of formaldehyde, with N/1 sodium hydroxide, 
using phenolphthalein indicator, contains 6*0 to 7*5''',, zv/v of 
C2H7O2N. Liquor Ammonii Acetatis, N.F. VII, contains 6*5 to 
7-5% zo/v of CaHjOgN. 

Liquor Ammonii Acetatis Fortis (B.P.) contains 55 to 60%, 
w/v of C2H7O2N. 

Acidum Amiuoaceticum (U.S,P> XII), CgHsOeN — 75-07. 
Loses not more than 0*2% at 100® and then contains 18-4 to 
18-8% of N, corresponding to 98*5% of CaHsOyN, when assayed 
by the Kjeldahl method. Ash, not more than 0* 1 

Acidum Trichloraceticum (B.P,), CCls*COOH - 163*4. 
Assayed by ignition with sodium carbonate and titration of the 
chloride formed with silver nitrate and ammonium thiocyanate 
and contains not less than 98% of the pure acid. The U S,P, 
XII acid, dried to constant weight over sulphuric acid, contains 
not less than 99% and is assayed by titration with normal sodium 
hydroxide solution. The P,Heh. V requires a content of 99*04% 
of CClg'COOPI, and the acid should have a solidifying point of 
55° to 59°. 

Acetouum (B.P.), Sp. gr. at 15-5°, 0*790 to 0-801. At least 
95% by volume distils between 56® and 58® when measured under 
standard conditions. Tests for alkalinity, acidity, oxidisahle 
substances, moisture, and residue on evaporation are also pre- 
scribed, The U.S.P. XII prescribes an iodometric method for 
the assay of acetone and requires it to contain not less than 99% 
by weight of CHg-CO-CHs. Ac<:tone, Fr, Cx, 1037, by iodometric 
assay contains not less than 98% of the pure substance. 

Dtacetone Alcohol, A British .SuindarJ .Specification for l>iact:tone Alcoiiol, 

. 4-hydroxy-4-methyl-pcntanone-ii {B.S.S. No. 54y— UKi-l), indudew rcquirc- 
description, specific ^raviiy, distillation rauKiS fiash-point, 
miscibility with water, water, acidity, and saniplinK. 

Amyl Acetate, A British Standard Specification (B.S.B, No. 552--lyrU) 
tor Amyl Acetate includes requirements regarding description, specific gravity, 
distillation range, residue on evaporation, water, acidity, cater content, aiid 
sampling. 
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iEthylis Acetas (B.P.C.), detennined by treatment with N/1 sodium 
hydroxide during 30 mins, and back titratiM wi^ stand^d acid to ^enol- 
phthalein, contains not less than 90% lo/to of C 4 H 80 a. ^thylis Acetas, JV.i?, V IJ , 
contains not less than 99% of C 4 H 8 OJ; in assaying, the sample is refluxed on a 
water-bath for one hour with the stmdwd alkali. , 

A specification for Ethyl Acetate (B.S.S. No. S5f— 1934) includes require- 
ments regarding description, specific gravity, distillation range, residue on 
evaporation, water, acidity, ester content (not less than 96%), and sampling. 

Normal Butyl Acetate, B.S.S. No, 551—1934 for Normal Butyl Acetate 
(acetic ester of primary normal butyl alcohol) includes requirements regarding 
description, specific gravity, distillation range, residue on evaporation, acidity, 
ester content, and sampling. The appendices describe the methods and apparatus 
to be used. 


Carhacholnm (B.P. Add. IIJ). C6H15O2N2CI— 182*6. Loses 
not more than 0-5% at 110®, and then contains not less than 
99*5% of the pure substance, by titration with N/10 silver nitrate 
to potassium chromate indicator. M.p. (with decomposition), 
210° to 212°. Residue on incineration, not more than 0*1%. 


ACIDUM ACETYLSALICYLICUM 

Acidum Acetylsalicylicum (S.P.). Assayed by hydrolysis 
with excess of N /2 sodium hydroxide and titration with acid with 
a blank experiment under the same conditions. It contains not less 
than 99*5% of the pure compound, has a m.p. of 135° to 138° and 
a limit test for free salicylic acid by which the proportion does not 
exceed about 0*05%. 

The m.p. of the U.S.P. JOJ product is not below 135° and the 
test for free salicylic acid is equivalent to about 0*1%. Acidum 
acetylosalicylicum, P. Helv, V, is determined by titrating a solution 
in alcohol to phenolphthalein with N/10 sodium hydroxide and 
contains from 99*5 to 100% of the pure substance. 

Tabellae Acid! Acetylsalicylici iU.S.P. XII). Contain 95 to 105% of the 
labelled amount of CbH 604 , including all tolerances. Assayed by suspending a 
weighed quantity of the powdered tablets in neutral alcohol and titration with 
N/10 sodium hydroxide using phenolphthalein indicator, then adding a known 
excess of N/10 sodium hydroxide to the tittation flask and heating on a boiling 
water bath for 1 5 minutes, and finally cooling and titrating against N/ 1 0 sulphuric 
acid. A blank titration is performed. 

An official method for the determination of acetylsalicylic acid in tablets 
containing phenacetin and caffeine is described in Methods of Analysis 
(.A.O.A.C.f 1940. 569). 0-2 g. of the powdered tablets with water are com- 
pletely extracted with chloroform and the chloroform evaporated to about 
2 ml. 10 ml. of sulphuric acid (1 4-9) is added, and the mixture digested, the 
flask partly in a boiling water-bath and connected to a reflux condenser, for 
30 mins. The caffeine and salicylic acid are then extracted from the mixture with 
chloroform, the salicylic acid transferred to 5% sodium carbonate solution and 
the solution, after evaporating any chloroform, diluted to 100 ml. with water, 
25 to 40 ml. of 0-2N iodine is then added and digested for 1 hour on a steam- 
bath, the free iodine removed with a few drops of sodium thiosulphate solution, 
the precipitate collected on a Gooch, washed, dried at 100 ® and weighed. The 
weight of tetraidophenylenequinone (C«H, 1,0), X 0*401 6= total salicylic acid. 
Deduct any free salicylic acid present. Salicylic acid x 1*304 acetylsalicylic 
acid. 

Assay of Aspirin, Phenacetin and Caffeine tablets. Determine the 
acetylsalicylic acid by dissolving about 0*5 g. of powdered sample in alcohol, 
titrating with N/10 sodium hydroxide, adding excess of alkali, refluxing and 
back-titrating with acid. The phenacetin and caffeine are determined together 
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by dissolving in water with a little alkali, and shaking out with chloroform. 
The extracted material is refluxed with dilute sulphuric acid and the caffeine 
shaken out with chloroform and weighed. The acid solution remaining is 
neutralised with sodium bicarbonate. After the addition of a few drops of 
acetic anhydride, the mixture is shaken out with chloroform. This operation is 
repeated four times, the chloroform solution is evaporated to dryness and the 
phenacetin weighed. — P. Sorgdrager, Pharm. Tijdscher. Ned. Indie^ 17, 

111 . 

Determination of Free Salicylic Acid in Aeetytsalic;^lic Acid» Dissolve 
salicylic acid, 1 g., in alcohol, 60 ml., and adjust to 100 ml. with water. 10 ml. of 
tliis solution may then be diluted to 1000 ml. for the standard, making I ml. ~ 
0*0001 g. acid. Dissolve 0*6 g. of the sample to be tested in 9 ml. of alcohol, 
dilute with water to 90 ml. andmixwell. Take two exactly similar Nessler glasses. 
Into one pour 60 ml. of the solution, into the other the remaining 30 ml., together 
with 3 ml. of alcohol, and adjust to the volume of the first. This gives a difference 
of 0*2 g. of acetylsalicylic acid in similar mixtures of alcohol and water. One ml. 
of a 1% solution of iron alum is added to each, mixed, and the colour matched 
by adding the salicylic acid solution. — A. J. Jones, Chem. & Drugg., 1919, 402. 

Oflicial methods for the determination of free and total salicylic acid in 
acetylsalicylic acid are described in Methods of Analysis (A.O.A.C., 1940, .567). 

A solution yields a buff-coloured precipitate with ferric chloride until hydro- 
lysed by the addition of a little hydrochloric acid, which yields the typical violet 
colour of salicylate (developing particularly on warming). 

The ferric chloride test for free salicylic acid in acetylsalicylic acid is in- 
sufficient to prevent adulteration, etc., in that the addition of borax, sodium 
phosphate, tartaric acid, citric acid and other oxy-acids will readily prevent or 
mask the colour ordinarily produced with ferric chloride. 

Tartaric Acid added to aspirin tablets would mask the ferric iron test 
if salicylic acid were present. 1% of citric acid will mask the presence 
of 0*2% of free salicylic acid.-~A. Nutter Smith, CAm. & Z)rwgg., ii/i930, 
1630. 

Determination of Free Acetic Acid, A. Nutter Smith ( Yearb. Pharm., 1 920, 
421) described a process by which the sample (1 g.) previously finely powdered iw 
spread on muslin and the acetic acid evolved is aspirated into 50 or 100 mi. of 
distilled water for f or 1 hour. The liquid is then titrated with N/500 caustic 
soda. Each ml. of this represents 0*00012 g. of acetic acid. 

The decomposition of acetylsalicylic acid in aqueous solution in the presence 
of alkali citrate or acetate is independent of the concentration of the salt or of the 
acid. Solutions (at room temperature) decompose about 10% during the first 
day and 50% in a week. The rate of decomposition increases very rapidly with 
rise of temperature. — C. Morton, Quart. J, Pharm., 1933, 495. 

Calcii Acetylsalicylas (B.P.C,). 
(CH 3 CO*OC 6 H 4 ‘COO) 2 Ca, 2 H 20 — 434*2. Contains not less than 
95% when assayed by weighing the sulphate formed on ignititm 
with sulphuric acid. 


ACIDUM BENZOICUM 

Acidum Benzoicum (B.P.). CoHs-COOH^^ 122*l>. 'I’he 
natural and synthetic acids are official; at least 99'5'}(', of free acid 
must be present and a limit test for chlorinated compounds is pre- 
scribed. M.p., 12rto 122". The A"// acid, after drying at 

100® for 2 hours, contains not less than 99*3'J(,; the solution in 
dilute alcohol neutralised to phenolphthaleiii is titrated with 
standard sodium hydroxide and a correction is applied for the 
proportion of chlorinated compounds present. Acide Ben/.oiquc, 
Fr. Cx. 1937, melts at 121" and contains not less than 99'*,', of 
the pure substance. Both Acidum benzoicum and Acidum 
benzoicum e resina are official in the P. Heh. V; the formic meli •; 
at 120*5® to 121-5® and the latter between 1 18® and 121", 



6 


THE EXTRA PHARMACOPCEIA 


A 


Detection in Foodstuffs, Extract with a mixture of ether and petroleum 
ether in equal parts; this evaporated may contain saccharin (taste), salicylic 
acid (by its colour with ferric chloride), and benzoic acid — ^recognised by 
odour, crystalline form, and conversion into aniline blue by heating with rosamline 
and aniline. 

Colorimstric Estimation in Cordials, Etc. The aniline blue reaction is 
unsatisfactory, as acetic, succinic and salicylic acids also give the reaction. Best 
results with a modification of Halphen’s Reaction, hydroxylamine hydrochloride 
being employed as reducing agent. Presence of benzoic acid indicated by fine 
red colour.— A. J. Jones, Yearb. Pharm.t 1925, 498. , ^ ^ 

Caution needed in search for traces of preservatives in caramel and boiled 
sugar sweets, which yield a crystalline acid substance (m.p. 122®), giving a violet 
colour with ferric chloride, similar to benzoic acid. — per Yearb, Pharm., 1927, 185. 

Determination in Foodstuffs (Fruits and Vegetables), in permitted 
amotints, specified imder the Regmations in force since Jan. 1, 1927, A 
lengthy process, starting with steam distillation after saturating if necessary 
with salt, and subliming in presence of sand for 1 to 1^ hours at 160®, ana 
ultimatriy weighing the benzoic acid present. — G. W. Monier-Williams, Rep, 
piAl, Hlth med. Subj., No. 39, 1927, ijer Yearb, Pharm,, 1927, 182. 

In the Monier-Williams method it is quite clear that unless the oven used for 
sublimation is arranged to agree in all respects with the one described, either a 
higher temperature or a longer time may be required for quantitative recovery 
of the benzoic acid. — R. W. Sutton and O. Hitchen, Analyst, 1940, 502. 

The application of Grossfield’s modification of Mohler’s test for benzoic 
acid to the detection and determination in foodstuffs is described. Details are 
given of the resudts obtained on various foods and the percentage errors are 
recorded for 31 different articles. — ^E, T. Illing, Analyst, 1932, 224. 

Various methods of estimation of benzoates and salicylates. — E. B. R. Prideaux 
and A. O. Bentley, Pharm. J., i/1923, 427, 

A distillation method of determination in foods (butter, margarine, and egg 
products) and in wines (not sweet). — -per Yearb. Pharm., 1927, 183. Also an 
adaptation of the French ofiicml method for detection in wines, showing 1 mg. 
in 100 ml. of wine. — ibid., 1925, 149. 

Official methods for detection and estimation of benzoic acid in foods are 
described in Methods of Analysis (A.OJI.C., 1940, 456). 

The following method, a modification of Nicholls’s method (Analyst, 1928, 
19), was found to be more satisfactory when dealing with food products. Reagents 
required:— (A) Iron solution for oxidation. — ^A solution of 2*7 g. of anhydrous 
ferric chloride in 13 ml. of N/1 sulphuric acid made up to 100 ml. with water. 
(B) Iron solution for colorimetric determination. — 0*1 g. of anhydrous ferric 
chloride in 20 ml. of N/1 hydrochloric acid diluted to 100 ml. with water. 
(This solution eliminates interterence due to P-hydroxybenzoic acid and other 
compounds.) (C) 0*2% hydrogen peroxide solution prepared by diluting 2 ml. 
of 20 voL solution to 60 ml. with water. The benzoic acid is isolated by extraction 
with an immiscible solvent or by steam distillation from an acid solution saturated 
with salt. The acid is neutralised with dilute ammonia, the excess of ammonia 
removed by boiling until the vapours are neutral to litmus, and the solution 
made up to a definite volume. To an aliquot portion, containing not more than 
5 mg. of benzoic acid, is added 5 ml. of N/10 sulphuric acid and water to 15 ml., 
followed by 1 ml. of iron solution A and 1 ml. of 0*2% peroxide solution, the 
mixture being well mixed and then heated in a boiling water-bath for 15 
minutes. The product is treated with about 5 g. of ammonium sulphate and 
the salicylic aad extracted with three successive quantities, each of 15 ml,, 
of ether, each ethereal extract being washed with 5 ml. of water. The ether is 
distilled off at 50®, the residue dissolved in 50 ml. of alcohol 10%, and the 
solution treated with 1 ml. of iron solution B. The colour produced is compared 
wit^ that given by a standard solution of salicylic acid in 10% alcohol. The 
weight of benzoic acid originally present may be found from the weight of 
salicylic acid produced by means of the following table: — 

Salicylic acid formed, mg. 0-1 0*15 0*2 0*25 0*3 0*35 0*4 0*45 

Benzoic acid originally 

present, mg 0*77 1*25 1*8 2*3 2*8 3*3 3*85 5*0 

The method is specific so far as is known, with the exception of saccharin, and 
if this is present the separated benzoic acid must be extracted with carbon 
tetrachloride in which saccharin is insoluble. — F. W. Edwards. H. R, Nanii 
and M. K. Hassan. Analyst, 1937, 172. » j 
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Ammonii Benzoas (B.P.C.). CcH 5 -COONH 4 == 139-1. Con- 
tains not less than 98% and is assayed by adding excess of standard 
acid, separating the benzoic acid by means of ether and titrating 
the excess of acid with sodium hydroxide using phenol red as 
indicator. 

BenzyHs Benzoas {B.P, Add. IV). CGHs-COOCH.'CfiH,,^ 
212-1. The B.P. method for esters in essential oils with 2 hours 
boiling over a flame is used and a percentage of not less than 99 is 
required. Sp. gr., T121 to T125; freezing point not below 18-5. 
«D 2 o»> 1*568 to 1-570. Ash, not more than 0-03%. BenzyHs 
Succinas, B.P.C.y is required to have a purity of 99% and is 
assayed by the same method. 

Sodii Benzoas (B.P.). C<{H 5 *COONa= 144-0. Moisture at 
110° not more than 4% and the dried salt contains not less than 
99% of the pure benzoate. The method of assay of the B.P. 1914, 
in which the alkaline residue obtained on ignition was titrated, 
is replaced by the ether-acid process in which the alkali of a 
neutralised solution is titrated with standard sulphuric acid to 
bromophenol blue after removing most of the liberated benzoic 
acid with ether. Sodii Benzoas, U.S.P. XII, after drying at 1 10°, 
contains not less than 99%, assayed by titration of an ethereal 
mixture with N/2 hydrochloric acid, using methyl orange in- 
dicator. The Fr. Cx. 1937 substance loses not more than 3% 
at 100°: contains not less than 97% of the pure substance. 

Ammonii Hippuras (B.P.C.). QHj-CO-NH-CHs-COOKH* 
= 196-1. This ammonium salt is readily soluble and should not 
contain any appreciable amount of free hippuric acid. When 
assayed for nitrogen by the Kjeldahl method it must contain the 
equivalent of not less than 98% of the pure hippurate. 

Acidum Cinnamicum (P.P.C.), CaHg-CH : CH-COOH-^ 
148*1. Determined in the same way as benzoic acid, it is 
required to contain not less than 99%. Benzoic acid is tested for 
by titrating the filtrate obtained after shaking 1 g, with 100 ml. of 
boiled and cooled water at 20° for 1 hour, and must not e.Kceed 
about 4%, 

Coumarimtm (B.P.C.). QHeOa™- 146-1. Melts between 68° 
and 70°, with limit of 0*05% for ash and test for absence of 
acetanilide and readily carbonisable matter. 

VaniiUnum (B.P.C.). 4-Hydroxy-3-methoxybenzaldehy<io, 
CH 30 -CeH 3 ( 0 H)-CH 0 - I52-I. Melts between 80" and 82% with 
limit of 0-05% for ash and a carbylamine test on 0-1 g. for absence 
of acetanilide. It is ojfficial in the U.S.P, Xff and the standard of 
purity is the same as that of the B.P.C. Vanilla, N.F. VII, yields 
not less than 12% of anhydrous dilute alcohol extractive. 

Official methods for tlie determination of vanillin and eoutnarin in flavcmring 
agents are described in Methods of Analysis (A.O.A.( \, IM ld, 50 ml. of an 

extract is diluted to 80 ml. and evaporated to St) ml., ivpfatitn,: tliijs operation. 
25 ml. of lead acetate (8%) solution added, adjusted to lan m!., shaken, stood 
for 18 hours and filtered. 5n ml. of the filtrate is extractetl wiili ether, the ether 
washed with ammonia water (1 d- II), the ammoniacal solutions acidified with 
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hydrochloric acid (1+2) and extracted with ether. After evaporating the 
eSier, the residue of vanillin is weighed and should melt ^ about 80 . For 
coumarin, the first ether extract is evaporated and weighed. The residue should 
melt at 67® and on addition of a few drops of N/10 iodine to 0^*5 ml. of hot 
solution a brown precipitate, gathering into green flecks, should be produced. 
The colorimetric method for vanillin consists of clearing a solution ot 8 to l mg. 
with 4 ml. of lead solution (5% each neutral and basic lead acetate), diluting to 
100 ml. and filtering. To 5 ml. of filtrate and 5 ml. of standard vanillm solution 
(0-1 me. per ml.) 5 ml. of phosphotimgstic-phosphomolybdic acid reagent is 
added respectively and diluted with saturated sodium carbonate solution to 
50 ml. After filtering the solutions the blue colours produced are compared. 

**EthyV* Vanillin (w*-cthoxy-i>-hydrox:fbenzaldehyde) has chemical proper- 
ties very closely resembling those of vanillin and is four or five timesstmnger in 
flavour. It can be determined by a bromine absorption method. — H. C. Lock- 
wood, Analyst^ 1934, 730. j n • -j i 

Differentiation from Vamlhn: Dissolve in hydrochloric acid, cool, add 
hydrogen peroxide, shake, and stand until precipitation complete. Add an equal 
volume of benzene, shake. The blue precipitate of vanillin remains in the 
aqueous layer, whereas that of the “ethyl” vanillin (Ussolves m the benzene to 
give a violet solution.— P. Stadler and K. Wagner, Z, anal, Cheni.f 1938, ///, 
391-393. 


Determination of Coumarin in Presence of Vanillin, Coumarin can 
be separated from vanillin in extracts of vanilla or other plant extracts by steam 
distillation in the presence of potassium sulphate (0*5 g. for 10 to 12*5 ml. of 
extract). The extract is diluted with 100 of water and the distillation is 
conducted with dry steam, the pressure being reduced to 140 mm., until the 
contents of the distillation flask are evaporated to dryness. 100 ml. of water is 
then added and the distillation repeated. The condenser is rinsed down and the 
distillate diluted to 1000 ml. To 20 ml. in a 50 ml. graduated flask is added 
5 ml. of 2% sodium carbonate solution, the liquid is then heated in a boiling 
water-bath for 5 to 10 minutes and cooled. 5 ml. of cold diazonium solution is 
added and the mixture diluted to volume. After standing IS minutes, colori- 
metric comparison is made with standards contaimn^; known amounts of 
coumarin and treated similarly. The diazonium solution is prepared as follows: 
3*5 g, of ^-nitroaniline is dissolved in 45 ml. of concentrated hydrochloric acid 
and the solution diluted to SCO ml. This solution and a 5% w/v solution of 
sodium nitrite are stored in a refrigerator at 0® to 3®. S ml. of each solution is 
mixed in a 100 ml. flask, cooled in the refrigerator for 5 minutes, then 10 ml. 
of nitrite solution added, and the mixture cooled again and finally diluted to 
100 ml. with ice-cold water. The resulting solution is cooled for 15 minutes 
before use, — Duncan and R. B. Dustman, Indmtr. Engng Chem, (anal, Edn.)^ 
1937, 416. 

Determination of ^-lonone in Flavouring Substances, A solution of 
the flavouring substance containing 1 to 10 mg. of P-ionone in 5 ml, of alcohol 
is treated with 90 to 95 mg. of solid m-nitrobenz-hydrazide and the mixture is 
warmed (without loss of alcohol) on a steam bath. Warm water (10 ml.) is 
added, and if the solution becomes cloudy it is warmed until clear. It is then 
treated with 0*2 ml. of glacial acetic acid and the lightly stoppered flask is allowed 
to cool slowly. If 2 mg. or more of p-ionone are present, crystals begin to form 
within 30 minutes after the mixture has attained room temperature. The 
crystallising liquid is allowed to stand for at least two hours and is then placed 
in a refrigerator overnight or for a period not exceeding 48 hours, and is filtered 
through a sintered glass crucible with the aid of suction. The crystals arc 
washed with IS ml. of cold 30% alcohol and dried in a vacuum oven at 70®, 
The weight of p-ionone is found by multiplying the weight of the precipitate 
by 0*541. — J. B. Wilson, J. Ass. off. agric. Chem.y Wash., 1939, 22, 378. 


ACIDUM BORICUM 

Acidum Boricum (B.P.). H3B03=61-84. Contains not less 
than 99*5%, determined by titration with sodium hydroxide with 
the addition of glycerin, and phenol violet as indicator; it 
complies with a test for solubility in boiling alcohol. It is official 
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in the U.S.P. XII, and after drying over sulphuric acid, should 
contain not less than 99*5% of the pure substance, using 
phenolphthaiein as indicator and a 50% concentration of glycerin 
being used in the titration. 

Detection of Boric Add, See also Milk Analysis, p. 795. 

Moisten congo red paper %vith a saturated aqueous solution and dry over a 
small flame; a blue colour is gradually developed. By using I in 1000 solution 
of Congo red in a capsule and adding a little of a boric acid solution the presence 
of 0*00001 g. may be detected. The test is best applied to methyl or ethyl boric 
ester obtained by distillation. — ^per Yearb. Pharm., 1925, 13S, 

The solution suspected to contain a borate is made slightly alkaline with 
sodium hydroxide and evaporated practically to dryness. The residue is treated 
with 1 ml. of concentrated sulphuric acid and cooled. 2 ml. of methyl 
alcohol is added and the mixture is transferred to a test tube fitted with 
a rubber stopper and two glass tubes. One of these extending to the bottom is 
bent at right angles and acts as a mouthpjiece. The other conducts the vapours 
and is also bent, but drawn to a long capillary at least 3 cm. long and not more 
than 0*5 mm. bore. When air is blown through the apparatus the bubbles rising 
through the heated solution convey volatile methyl borate (if present), which 
tints a small bunsen flame a characteristic green colour, — ^A. Gabriel and H. G. 
Tanner, J, Amer, chem. Soe., per Ckem. 8c Drugs., ii/1928, 777. 

Semitive Reaction, A 0*05% solution of carmine in strong sulphuric acid 
changes from red to blue in the presence of boric acid. — F. P. Zorbine, per J. 
Amer. pharm. Ass., 1938, 353. 

Official qualitative and quantitative methods for the determination of boric 
acid and borates in foods are described in Methods of Analysis (A.O.A.C., 
1940, 459). 

Determination in Foodstuffs, 40 to 50 g. of sample is moistened with 
10 ml. of 2N sodium hydroxide, the vrater evaporated on a steam-hath and the 
sample ashed. The ash is transferred to a Kjeldahl flask using the minimum 
quantity of water, the dish is rinsed with dilute sulphuric acid, and the ash in 
the flask dissolved in a further quantity of the acid by wanning. Methyl red is 
added, followed by 30% sodium hydroxide until the liquid in alkaline, and the 
contents of the flask are then evaporated over a Bunsen flame, with continuous 
agitation, to 1 to 2 ml. After cooling, 60 ml. of methyl alcohol and 1 ml. of 
methyl red solution are added, followed by concentrated sulphuric acid to 
render strongly acid. The Kjeldahl flask is dosed with a cork through which 
pass two tubes. One leads into a vertical double surface condenser, the exit 
tube of which is elongated and dips beneath the surface of alkaline methvl 
alcohol in a 400 ml. conical flask. The other passes to the bottom of the Kjeldahl 
flask and connects directly with the conical flask, its exterior portion being 
lagged by enclosure in a rubber tube. Immediately above the stopper of the 
conical flask is a side-tube sealed on to tlie condenser outlet; the aide-tube nina 
up close to the condenser and carries a splash-bulb and funnel. The conical 
flask contains 0*5 ml. of N /1 sodium hydroxide and a few drops of phenol- 
phthaiein solution. The Kjeldahl flask is attached to the apparatus at an angle 
of 30“ and is heated. When sufficient methyl alcohol has collected in the 
conical flask, the latter is also strongly heated so that the vapour bubbles through 
the liquid in the Kjeldahl flask. After 30 minutes the Kjeldahl flask is cooled 
in a beaker of cold water, the conical flask is removed and the condenser tul>e is 
washed into it with water. The remaining methyl alcohol is boiled off, the 
solution acidified to methyl red with N/IO sulphuric acid, boiled to remove 
carbon dioxide and readjusted when cold with N/20 sodium hydroxide until 
just not add, more phenolphthaiein added and then the solution is titrated tu 
the phenolphthaiein end-point in the presence of 1 g. of mannitol. A blank 
determination is also made on water. 1 ml. of N/2() sodium hydroxide corrt;:;- 
ponds to 0*0031 g. of boric acid.— R, S, Alcock, Analyst, 1937, 522. 

Carba&us Acid! Borici (J3.P.C. Supp. IV). Assayed by the process of the 
B.P.C. Shake in a stoppered bottle, a weighed quantity of the gauze (equivalent 
to about a quarter square yard) with 50 parts of boiled water and 40 parts of 
glycerin; cool and titrate with N /1 sodium hydroxide to phenolphthaiein or 
phenol violet; from 4 to 6 % of H 3 BO 4 should be indicated. 

Gossypium Add! Botici {B.P.C. Supp. IV). Treated in the same manner 
as Carbasus Addi Borici it contains from 4 to 0% of HaBO,. 
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Linteum Acidi BoHci (P.P.C. Supp, IV). Determined as for Carbasus 
Acidi Borici, contains 4 to 6% of HjBOs. A piece of lint (nieasiirmg 3 inches 
by 3 inches) becomes saturated within 12 seconds when placed lightly, unraised 
side downwards, on the surface of water at 20®. 

Boras: (B.P,). Na2B4O7,10H2O~38I-4. Assayed by the same 
method as boric acid, after neutralisation to methyl orange with 
sulphuric acid, it contains not less than 99% or more than the 
equivalent of 103% of Na2B4O7,10H2O. Sodii Boras, U.S.P. XII ^ 
contains 52*32 to 54*92% of the anhydrous salt corresponding 
to not less than 99% of the crystallised substance, determined by 
titration with N/2 hydrochloric acid, using methyl red indicator. 
Borate de Sodium Officinal, Fr. Ca?. 1937, by titration in glycerin 
and water with N/1 sodium hydroxide to phenolphthalein, 
contains not less than 99% of the pure substance. 1 ml. N/1 
sodium hydroxide=0*1907 g. Borax, P.G. F/, contains 52*3 to 
54*3% of anhydrous sodium tetraborate, Na2B407. 

Sodii Perboras (P.P.C.). NaB03,4H20= 153*9. Estimated 
by means of its oxidising action on potassium iodide in acidified 
solution and titration of the liberated iodine with sodium thio- 
sulphate, it contains from 96% to the equivalent of 103% of 
NaB03,4H20. Sodii Perboras, TJ,S.P. XIJ, by titration with 
potassi\im permanganate, contain® 9% of available oxygen, cor- 
responding to about 86*5% of NaB03,4H20. The substance of 
the Fr. Csc, 1937, by titration with N/10 potassium permanganate, 
contains not less than 86*6% of the pure salt corresponding to 
9% of active oxygen. 


ACIDUM CITRICUM 

Acidum Citricum (P.P.) C3H4(OH) (COOH)3,H2O=:210*l. 
Assayed by titration with sodium hydroxide, using thymol 
blue as indicator, it should contain from 99*5% to the equivalent 
of 101% of the pure substance; limits of tartaric and oxalic acids 
are included. The U.S.P. XII requires a standard of purity of 
97% but uses phenolphthalein as indicator for titration; 0*5 g. with 
5 ml. of sulphuric acid kept at 90® for 1 hour, should be no darker 
than a specified control fluid, 

A method for the determination of citrate by oxidation with potassium 
permanganate in the presence of mercuric sulphate in which formates, tartrates, 
etc., do not interfere. — W. F. Bruce, bid. Engng Chem, {anal. Edn.)^ 1934, 283. 

Detection of Citric and Tartaric Acids, etc,, in Presence of Sugar, 
The charring due to the presence of only a trace of sugar is sufficient to mask 
the colour produced in the resorcinol and sulphuric acid test for tartaric acid. 
The acids may be separated from sugar by shaking with methylated ether in 
which they are sufficiently soluble to yield a positive reaction when the test is 
applied to the residue obtained on evaporating the solution* 5 g. of sample is 
shaken for about 1 minute with 10 ml. of the ether and then filtered. The 
ether is evaporated and 1 ml. of water added. 2 to 3 drops of the solution 
are tested for tartaric acid with resorcinol and sulphuric acid. The 
remainder of the solution is tested for citric acid with mercuric sulphate and 
potassium permanganate. If a negative or only a slight positive reaction for 
tartrate is obtamed, the same amount of sample should be tested for cream of 
tartar by shaking with acidified ether (1 drop of dilute sulphuric acid to 20 ml. 
of ether) and proceeding as before. — ^R, de Giacomi, Analyst 1937, 731, 
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Determination of Citric Acid in Mixtures containing also Sucrose 
and Tartaric Acid* A dilute solution of the citric acid is treated with 
sulphuric acid and potassium bromide solution; after addition of 5% potassium 
permanganate solution until a brown precipitate persists, followed, after one 
hour, by ferrous sulphate in !% sulphuric acid (20%), the mixture is kept at 0” 
overnight; the filtered and washed precipitate is then dried in a vacuum 
desiccator, dissolved out with spirit and ether and the dried crucible again 
weighed. The difference in weight =pentabromacetone, a correction being made 
for the volume of filtrate and washings. — Lvimpitt and Uooke, Analyst, 

654 . 

The method of Lampitt and Hooke does not give good results in the presence 
of sucrose, maltose or any other readily oxidised material. MoJificaTions are 
civen rendering the process more suitable ior milk and milk products. — P. .S. 
Arup, Analyst, 19^8, 63.S. 

Liquor Magnesli Citratis (V,S.P,K1I)» Contains magnesium citrate 
equivalent to 1*6 to 1'9% isi/v of MgO, determined by precipitation and ignition 
to MgjPiO?. 

Maugani Citras Solubilis (N.F. K//). Contains 48 to 52% ot 
(CtH607)|Mn,. Determined bj,’ precipitation with ammonia and hydrogen 
peroxide, followed by ignition of the precipitate to manganous-manganic oxide. 

Potassii Citras (B.P, Add I). Cr.H507K.,Hs0==324-4. By 
titration of the ash with standard .sulphuric acid it contains not 
less ^an of CeH&07K3,Hn0, fJmit tests for tartrate and 
oxalate are included. 2 g. boiled with 25 ml. of water and cooled 
requires for neutralisation to thymol blue, not more than 0*5 ml. 
of N/H) sulphuric acid or of N 'lO .sodium hydroxide. The 
U.S.P, Xll salt is assayed similarly and after drying to constant 
weight at 180*^ contains Loss at 180°, 3 to ti 

Sodii Citras (B.P. Add. I). Cf,H507Naa,2H20-“= 294-1. Assayed 
by the same method as the potassium salt it is required to contain 
99% of the pure substance. Complies with the test for alkalinity 
or acidity described under Potassii Citras. The U.S.P. XU 
requires the same purity after drying at 150"; moisture loss at 150' 
10 to 13^’{,. The Fr. Cx. 1937, by weight as sulphate, requires a 
purity of 99‘*o. Natrium citricum tribasiciun, P. Hdv. F, is the 
crystalline salt containing fij molecule.s of water of crystallisation; 
by ignition and titration of the alkaline residue it should yit*Id the 
equivalent of not les.s than of 


ACIDUM FORMICUM 

Acidum Farmicum (B.P.C.). Contains not less than 24% 
and not more than 20% w/w of H *0001,1 when assayed by 
digestion with alkaline potassium permanganate, the e.xcess per* 
manganate being titrated in acid solution with oxalic acid and a 
blank experiment made. Tests for the absence of acrolein and 
allyl formate and for limits of non-volatile matter and acetic acid 
are prescribed, Acidum Formicum, N.F. F//, is of the same 
strength, when the total acidity is titrated with sodium hydroxide. 
Acidum formicicum, P.G. VI, contains 24 to 25% of H-COOH. 
Acidum formicicum, P. Hdv. V, contains 24 to 25% zv/vo of 
H-COOH, 
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An official quantitative method for the determination of formic acid in foods 
is described in 1940, 466). ^ , 

Determination of formic acid in foodstuffs. — Grossfeld and R. Payfer, per 
Analyst^ 1940, 168, 

Calcii Formas (B.P.C.). (H‘COO)*Ca= 130*1. Determined by the same 
method as formic acid it should contain not less than 98% of the pure substance. 

Potassii Formas (B.P.C.). H*COOK»«84*10. Estimated for formate 

content, equivalent to 95% of H-COOK, 

Sodii Formas (S.P.C. Supp. IV). H-COONa - 68*2. Assayed by the 
method for calciurn formate, it contains not less than 96% of the pure substance. 


ACIDUM GLYCEROPHOSPHORICUM 


Acidum Glycerophosplioricum (B.P.C.). Contains 19 to 
21% wj/w of CsHftOjP; limit of combined alkali (as Na^O), 
0*5%; limit of free phosphate (as PjOs), 0*5%. Assayed by the 
B.P.C. *34 process by titration with normal sodium hydroxide to 
bromocresol green and titration with sodium hydroxide to thymol 
blue, followed by boiling with neutralised calcium chloride solution 
and further titration to thymol blue, the latter indicating free 
phosphoric acid present; the diflference between the first thymol 
blue titration and twice the bromocresol green indicates the 
combined alkali present, and the first thymol blue titration less the 
free phosphate and the bromocresol green titration represents the 
glycerophosphoric acid, calculated on the neutralisation of one 
H ion. Free glycerin is determined by separating the glycero- 
phosphate as calcium salt from alcoholic solution, evaporating 
and drying the filtrate, and should not exceed 2% , 

The analysis of glycerophosphate syrups. — G. Middleton, Yearb. Pharm.. 
1926, 421. 

The alkali and alkaline earth salts of glycerophosphoric add on the English 
market are for the most part perfectly definite salts and of reasonable purity. 
The most noticeable difference between the products of different manufacturers 
is the considerable variation in the amount of water of crystallisation, especially 
in the magnesium and 50% sodium salts. The majority are not adjusted to a 
basis of 50% of anhydrous salt.. The 50% potash salt appears to be. — G. J, W, 
Ferrey, Yearb. Pharm., 1926, 481, 


Determination of Orthophosphates in Glycerophosphates, I'his 
can be effected by precipitation as ammonium phosphomolybdate under 
conditions controlled to secure complete precipitation. 

Solution A — ^Molybdic anhydride 100 g., strong solution of ammonia 120 ml. 
water 300 ml. Dissolve by warming, add 380 nu. of water and cool. 

Solution B — Concentrated nitric acid 300 ml., ammonium nitrate 20 g., 
water 900 ml. Add solution A to solution B with constant stirring, allow to stand 
24 horns and fflter through a fine paper immediately before use. Store in a cool 
place. Place about 1 to 5 g. of sample (sufficient to give about 0*15 g. of precipi- 
tate), accurately weighed, in a 150 ml. beaker and add 10 ml. of water. For the 
Na, Ca and Mn salts add nitric acid drop by drop to complete solution and 
render it acid to methyl orange; in the case of the ferric salt warm on a steam- 
bath to dissolve, stirring constantly. If solution is incomplete, filter. In a 
second beaker warm 100 ml. of the reagent to 55® on a steam-bath. Pour the 
warm regent into the sample, stir, allow to stand 15 to 20 minutes, filter through 
a Gooch cruable dried at 120® to 130®, wash thoroughly with water acidified 
with 5 ml. of nitnc acid per 100 ml., dry at 120® to 130®, and weigh. Wt. of 
orthophosphate as P,Oj.— R. M. Hitchens 
and M. S. McCauley, J. Amer. pharm. Ass., 1936, 990. 

Csdcii Glycerophosphas (B.P.C.). CaCjH,(0H)aP0i,2H,0 
= 246*2. Loses not more than 15% of its weight at 1 30** and then 
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contains not less than 98% of the anhydrous salt, determined by 
ignition to pyrophosphate. Yields not more than 1% of residue 
(glycerin, etc.) insoluble in dehydrated alcohol; limits of alkalinity 
or acidity, citrate and glycerin and minimum of glycerophosphate 
are prescribed. The iV.jP. VII allows a loss of only 10% at 130'’ 
and is then of the same strength; assayed by precipitation of the 
calcium as oxalate in acetic acid solution and subsequent ignition 
to oxide. Glycerophosphate de Calcium, Ft. Cx. 1937, loses at 
150® for 4 hours, not more than 15% moisture. The dried salt 
yields on incineration not less than 58% of pyrophosphate, 
contains by titration with N/IO sulphuric acid not less than 
90% of the anhydrous substance, and by precipitation with 
magnesia mixture contains not less than 14*2% of phosphorus. 
Calcium glycerinophosphoricum, P.G. VI, contains not less than 
84% of anhydrous calcium glycerophosphate, by titration with 
N/1 hydrochloric acid to methyl orange, addition of phenol- 
phthalein and titration with N/ 1 potash; the two titrations should 
be equal. Calcium glycerinophosphoricum, P. Heh. V, contains 
not more than 16% of moisture, not less than 84% of C3H706PCa, 
determined by dissolving in normal hydrochloric acid and titrating 
back with sodium hydroxide to methyl orange, and from 50*6 
to 55*5% of ash on ignition. 

Ferri Glycerophosphas (B.P.C. Supp. IV). Assayed for Fe 
content by the method of the B.P. for Ferri et Ammonii Citras, 
contains from 13 to 16% of Fe. Residue on ignition, not less than 
42%, Ferri Giycerophosphas, N.F. VII, loses not more than 10% 
at 130® and the dried substance contains not less than 17% of Fe, 
equivalent to not less than 95% of Fe2(C3H70BP)»; in assaying, 
sodium bicarbonate is added to the acid mixture with potassium 
iodide. 

Magnesii Giycerophosphas {B.P.C.). 
MgC8H6(OH)2P04,2HaO== 230*4. Loses not more than 16% at 
130®, and then contains not less than 97% of CsHyOfiPMg, as 
estimated by weight of the ignited residue of pyrophosphate. 
Similar limit tests to those for the calcium salt are described. 

Mangani Giycerophosphas (B.P.C.). MnC 8 H 5 ( 0 H) 2 P 04 =: 
225*0. By calculation from the weight of the ignited residue the 
substance dried at 130° contains not less than 97%. Loss at 130° 
not more than 5%. Tests for limit of citrate, glycerin, alkalinity 
or acidity, and minimum of glycerophosphate are included. 
Mangani Giycerophosphas, iV.F. VII, loses not more than 10% at 
1 10°, and then contains not less than 98% of MnCaH5(0H)aP04 
when assayed by precipitation with dibasic ammonium phosphate 
in alkaline solution and ignition to MnaPaO?. 

Assay. (N.F. VII.) Accurately weigh approximately 1*0 g., previously 
heated to constant weight, and dissolve in 1-5 ml. of nitric acid and 5 ml. of 
warm distilled water. Dilute to 125 ml., add 2-0 g. of dibasic ammonium 
phosphate, and heat to boiling; add a few drops of methyl red indicator and 
add strong ammonia solution drop by drop until alkaline, and then add 2*0 ml 
excess. Allow to stand 2 hours at room temperature. Filter on to a Gooch 



14 


THE EXTRA PHARMACOPCEIA 


A 


crucible and wash with a dilute solution of ammonia (1 in 100), Dry at 110'=' 
and ignite at a bright red heat. Each g. of MnsPjOj is equivalent to 1 *5855 g. 
of MnCaH*( 0 H)aP 04 . » » 7 m 

Potassii Glycerophosplias Liquidus (B.P.C, Supp. IV), 
Determined by the same methods as Sodii Glycerophosphas, it 
complies with the same limits for free alkali, free phosphate and 
glycerin and contains 48 to 52% w/zv of C3H70(}PK.,,3Ho0. 
Sp. gr., 1 *34 to 1 -40. 


Sodii Glycerophosphas {B.P.C,), C3H706PNa2,5iH30= 

315*2. Contains not less than 98% and not more than the equiva- 
lent of 102% of the pure substance with free alkali limit (as 
NagCOg) of 0*5% and a free phosphate limit (as P2O5) of 0*5%. 
Assayed by the method of the B.P.C. by titration with normal 
hydrochloric acid using bromocresol green as indicator, less the 
sum of the readings for free alkali and free phosphate, these being 
obtained by titration with normal hydrochloric acid to thymol 
blue (free alkali) and subsequent addition of neutralised calcium 
chloride solution, boiling, and further titration of the cooled liquid 
with normal sodium hydroxide to thymol blue (free phosphate). 
The N,P, VII substance contains 68 to 74% of the anhydrous 
salt, as shown by titration with hydrochloric acid to methyl 
orange. Glycerophosphate de Sodium Cristallise, Fr. Cx. 1937, 
contains 5 molecules of water of crystallisation; by titration with 
N/10 sulphuric acid to helianthin it contains not less than 66% 
of the anhydrous salt and leaves 42% of residue on ignition. 


Sodii Glycerophosphas Liquidus (B.P.C. ). A solution of 
sp. gr. 1*28 to 1-32 containing 48 to 52% by weight of 
C3J^06PNa2,5iH20; free alkali (as NagCOs) and free phosphate 
^s P2O5) limits, 0*5%. Assayed by the same process as for Sodii 
Glycerophosphas. Limit of free glycerin, determined by shaking 
with four volumes of dehydrated alcohol and one part of recently 
Ignited calcium sulphate, filtering and evaporating the filtrate 
and alcoholic washings, and drying at 70® for one hour. 2% 
Refractive index, 1*395 to 1*405. 


ACIDUM HYDRIODICUM 

(with Metallic Iodides) 


Hydrioicum Dilutum (B.P.C.). Contains 9-8 
to 10•2^ ta/zv of HI, replaang the limits of the £.P. M4, 
approxunateiy 9-7 to 10-2%, and a sulphate limit is included. 
Assayed by addition of excess silver nitrate solution and titration 

Q o/"“ The U.S.P. XII acid contains from 

9 5 to 10*5 /o w/v of HI and from 0*6 to 1*0% w/v of HaPO-,. 
Hj^ophosphorous acid is determined, after oxidation with 
nyarogen peroxide and volatilisation of the iodine, by precipita- 
rion with magnesia mixture and ignition to pyrophosphate. Tests 
for free iodine and limit of hydrochloric acid are included. 



A ACIDUM IIYDRIODICOM 15 

Syriipus Acid! Hydriodici (U.S.P. XII). Contains 1-3 to 1-5% w/v of 
HL 

Axnmonli lodidum (B.P.C.). NH*!^ 145-0. The salt dried 'at 100' 

contains 98%, S% loss on drying at 100® being allowed. Assayed by the B.P 
process for potassium iodide by titration with potassium iodate in presence o’f 
hydrochloric acid. The N.F, Fi/ dries the salt for 6 hours at 110®, the limit of 
moisture and the standard then being the same, the use of 1 % of ammonium 
hypophosphite as a stabilising agent is allowed. Assayed by digestion on a water- 
bath until the precipitate with standard silver nitrate solution is yellow, cooling 
and titrating with standard ammonium thiocyanate. 

Calcii lodldiim (B.P.C.), Call ==293-9. Determined by iodide content 
it contains not less than 80% of Calt. 

Syrupus Ferri lodidi (B.P.), Contains 4*75 to 5*25% w/zv of 
Fel 2 . The preparation of the N.F. VII contains 6*5 to 7*5% 
zu/v of Fel-i, equivalent to approximately 5”^ tv/zo of Felg. 

Potassii lodidum (B.P.). KI = 166*0. Loses not more than 
1% at no® and then contains 99% of KI when determined by 
titration with M/20 potassium iodate in the presence of not less 
than 40% of hydrochloric acid. The U.S.P. XII salt complies 
with the same standards and is assayed similarly, but the titration 
mixture is allowed finally to stand 5 minutes before adjusting the 
end-point. The Fr. Cx. 1 937 requires a purity of 99% on the dried 
salt and alkalinity not in excess of 0*8% of KOH. 

Aasay* The following assay is recommended by the Sub-Committee on 
Inorganic Chemicals of the Committee on General Chemistry; Dissolve about 
0-7 g., accurately weighed, in 50 ml. of water, add 15 ml. of hydrochloric acid 
and 5 ml. of solution of potassium cyanide, and titrate with m/20 potassium 
iodate until the dark-brown solution, which is formed, becomes pale yellow, 
then add 5 ml, of mucilage of starch and continue the titration slowly until the 
liquid becomes colourless. Each ml. of M/20 potassium iodate is equivalent 
to 0-0166 g. of KI. (British Pharmacopoeia Commission Report, No. 14, 
September 1939.) 

Alternative Aeeay Proceaa, The following assay process based on the 
formation of iodine cyanide is preferable to that of the B.P. The potassium 
iodide solution, containing about 0-5 g. in 50 ml. of water, is strongly acidiBed 
with hydrochloric acid and treated with potassium cyanide solution. The mixture 
is then titrated with M/40 potassium iodate, using starch mucilage as indicator, 
until the last trace of blue or reddish violet colour has disappeared. Each milli- 
litre of M/40 potassium iodate is equivalent to 0-0083 g. of KI. 

This method can also be applied to solutions containing iodine and potassiurn 
iodide. 5 ml. of approximately N/10 iodine is diluted to about 100 ml. and 
treated with 50 ml. of 2N hydrochloric acid and 5 ml. of 10% potassium cyanide. 
The mixture is then titrated with M/40 potassium iodate until the colotax dis- 
appears. Excess of potassium iodide is then added and the liberated iodine 
titrated with thiosulphate. If the two titrations are a and b ml. respectively, 

the potassium iodide is given by the expression g. per litre, 

and the iodine is given by the expression g. per litre. 

—A. D. Mitchell, Lecture to Institute of Chemistry, 19/10/1934. 

Tabcllae Fotassii lodidi (N.F, VII). Tablets of 0-3 g. or more contain 
94 to 106%, and tablets of less than 0-3 g. contain 92*5 to 107-5%, of the 
labelled amount of potassium iodide, including all tolerances. Assayed by 
titration with M/50 potassium iodate. 

Sodii lodidum (B.P.). Nal = - 149-9. Loses not more than 5% 
at 110® and then contains 99% of the pure salt. It is assayed by 
titration with M/20 potassium iodate in the presence of hydro- 
chloric acid. The U.S.P. XII allows 5% of water los.s at 120° and 
the salt should then be of 99% purity, assayed by titration with 



16 THE EXTRA PHARMACOPCEIA A 

potassium iodate, the final adjustment of the end-point being niade 
after allowing the titration mixture to stand for 5 minutes. The 
Fr, Cx. 1937 requires the dried salt to contain 98% of Nal and to 
possess alkalinity not more than 0-6% as NaOH by titration to 
phenolphthalein. 

StfontiiIodiduin(j5.P.C.). Srl2,6H20 = 449*6. Titrated with 
standard iodate solution, it contains 99% of the hydrated substance, 

ZiiiciIodidum(B.P.C.). Znl 2 = 319*2. Contains not less than 
98% of the pure salt, assayed for its iodide content. The iV .F . VII 
salt is of the same strength after losing not more than 5% over 
sulphuric acid for 24 hours. 

Calcii lodobehenas (U.S.P, XII). Loses not more than 2% at 1 00®, and then 
contains not less than 23-5% of I; assayed by extraction with water of the 
residue obtained on ignition with potassium carbonate, addition of potassium 
permanganate to a pink coloration to the liquid on a water-bath, decolorising 
with alcohol, cooling and filtering, followed by titration, with sodium thio- 
sulphate, of the iodine liberated in an aliquot part by potassium iodide and 
sulphuric acid. 

Iodised Salt* 

Determination of Iodine, 100 g. of the salt is dissolved in water, the 
solution diluted to 500 ml. and filtered. To 200 ml. of the filtrate, made faintly 
acid to methyl orange, is added 1 ml. of bromine water. The solution is boiled 
until salt begins to separate, pumice being added to prevent bumping. Sufficient 
water is added to dissolve the precipitate, then 2 ml. of N/1 hydrochlonc acid 
and 0*2 g. of potassium iodide, and the liberated iodine titrated with N/500 
sodium thiosulphate. Unless the iodide is oxidised to iodate in practically 
neutral solution the reaction is incomplete in the presence of excess of sodium 
chloride. — L. Andrew and J. L. Mandeno, 1935, 801, 

Iodide is lost when the iodised salt is stored in cardboard containers owing to 
absorption by the cardboard; there is no loss to the atmosphere. The loss may 
amount to 50% during 6 months. — ^R. C. Andrews, Analyst^ 1938, 180, 


ACIDUM HYDROBROMICUM 

(with Metallic Bromides) 

Acidum Hydrobromicum Contains 34 to 35% 

zu/w of HBr and has sp. gr. of 1*303 to 1*314, 290 g. with 
710 g. of water produces an acid of approximately the same 
strength as Acidum Hydrobromicum Dilutum, B.P. ’32, contain- 
ing 9*8 to 10*2% of HBr and with a sp. gr, of 1*072 to 1*076; 
a limit of chlorine equivalent to about 0*35% w/w of HCl is 
therefore included. Acidity estimated with standard sodium 
hydroxide to methyl orange. 

Ammonii Bromidum (J5.P.C.). NHiBr— 97*96. Loses not 
more than 1% at 100° and then contains 99% of the pure salt. 
The B.P. *14 required only 98% purity with the same moisture 
allowance. Estimated by total halogen content, with chloride and 
bromate limits specified. The JV.F. VII salt contains 99% of 
NH^Br,' after drying 24 hours over sulphuric acid. Bromure 
d’Ammonium, Fr. Cx. 1937, dried at 100°, contains, when 
assayed gravimetrically, not less than 98% of NH 4 Br. Ammonium 
bromatum, P,G. VI, dried at 100°, contains at least 98-8% of 
NH4Br. 
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Calcii Bromidum (B.P.C. Supp. IV), CaBr2,2HaO== 235-9. 
Contains 95 to 102% of the pure salt, assayed as Potassii Bromidum.' 
Calcii Bromidum, N,F, F//, contains 84 to 94% of the anhydrous 
salt, which is equivalent to approximately 99 to 111% of the 
hydrated compound; assayed for calcium content by precipitation 
with ammonium oxalate and titration of the precipitate in acid 
mixture with N/10 potassium permanganate. The Fr. Cx. 1937 
substance, assayed bv weight of silver bromide, contains not less 
than 80% CaBr.>. 

Potassii Bromidum {B.P.). KBr= 119*0. Loses not more 
than 1 % at 1 10® and then contains 99% of the pure salt. Assayed 
by addition of excess silver nitrate and back titration with 
ammonium thiocyanate. It is official in the U.S,P. XII. Bromure 
de Potassium, Fr. Cx. 1937, by weight of silver bromide, yields 
99% of KBr on the dried substance. 

Sodii Bromidum (jB.P.). NaBr= 102*9. Loss on drying at 
110® not more than 5% and then contains of the pure salt, 
assayed for bromide content. The U.S.P. XII requires the sub- 
stance dried at 110® to contain 99% of NaBr; moisture, not more 
than 1%. Bromure de Sodium, Fr. Cx. 1937, loses not more than 
2% at 100° and then contains not less than 97% of pure salt. 

Tabella: Sodii Bromidi {N.F. VII). Contain 92*5 to 107*5% of the labelled 
amount of sodium bromide, including all tolerances. Comply with a limit 
test for chloride. Assayed by adding excess N/10 silver nitrate and nitric 
acid and titrating with N/10 ammonium thiocyanate. 

Tabellse Bromidum Trium (N.F. VII). Contain bromine equivalent to 
70 to 81% of the labelled amounts of total bromides (equal proportions of 
ammonium, potassium tmd sodium bromides), and contain 30*8 to 35*8% of 
ammonium bromide, including alt tolerances in both cases. Assayed for total 
bromine by dissolving in water, adding excess N/10 silver nitrate and titrating 
with N/10 ammonium thiocyanate in the presence of nitric acid. Assayed for 
ammonium bromide by dissolving in water, adding sodium hydroxide solution, 
distilling into N/2 sulphuric acid and titrating the excess acid with N/10 
sodium hydroxide using methyl red indicator. 

Strontii Bromidum (J3.P.C.). SrErajOIIaO — 355*6. Assayed 
by the same method as Potassii Bromidum. It should contain not 
less than 97%, of the pure substance. The N.F. VII salt should 
contain not less than 98% of the hexahydrate; loss at 200°, not 
more than 32%. Bromure de Strontium, Fr, Cx. 1937, contains 
not less than 69*5% of the anhydrous salt. 

Zinci Bromidum {B.P.C. Supp. IV). ZnBr 2 = 225*2. Con- 
tains not less than 95% of ZnBrg. Assayed by the B.P. process for 
Zinci Sulphas as follows: — Dissolve about 0*3 g. in 120 ml. of 
water, acidify with a drop of dilute sulphuric acid, add 25 ml. of 
mercuric ammonium thiocyanate solution, allow to stand for 
5 minutes, stir well and stand for a further hour; filter on a small 
suction filter and wash with five quantities of 10 ml. of mercuric 
ammonium thiocyanate solution, diluted with water (1 : 50). To 
the precipitate and filter in a stoppered bottle add 5 ml. of water 
and 40 ml. of hydrochloric acid and titrate immediately with M/5 
potassium iodate, using 5 ml. of chloroform as indicator. 
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ACIDUM HYDROCHLORICUM 

(with Metallic Chlorides) 

Acidum Hydrochloricum (J5.P.). Contains from 31 to 
33% by weight of HCl; sp. gr., i'156 to 1*168. Acidum Hydro- 
chloricum Dilutum contains from 9*5 to 10*5% zo/ zo of HCl and 
has a sp. gr. of 1 *045 to 1 *052. The stronger acid of the U.S.P.XII, 
having a sp. gf. at 25° of about 1*18, should contain 35 to 38% 
zio/w of HCl. The dilute acid, sp. gr. 1*046 at 25°, contains 9*5 
to 10*6% zafv of HCl. Acide Chlorhydrique Officinal, Fr. Cx. 
1937, contains not less than 35*5% of HCl. Acidum hydro- 
chloricum fortius and Acidum hydrochloricum dilutum, P. Helv, V , 
should contain respectively 24*9 to 25*1% and 9*9 to 10*1% 
to/w of HCl. Acidum hydrochloricum, P.G. Vly contains 24*8 
to 25*2% of HCl and Acidum hydrochloricum dilutum 12*4 
to 12*6%. 

The British Standards Institution has published British Standard Density - 
Composition Tables for Aqueous Solutions of Ifydrochloric Acid 
No. 976 — 1941) giving the concentration in g. of HCl. per 100 g, and in g. of 
HCl per 1000 ml. corresponding to densities of 1 to 1 ‘161 for each 5® over the 
range of 0® to 40°. The tables are designed for use in conjunction with British 
Standard Density Hydrometers. 

Ammoilii Chloridum (B.P.). NH4C1==53*5. Loses not more 
than 1% when dried in a vacuum desiccator over sulphuric acid 
for 24 hours and should then contain 99*5% of NH^Cl. Residue 
on volatilisation not more than 0*1%. Assayed on the chloride 
content by addition of excess standard silver nitrate to a solution 
acidified with nitric acid and adjustment to volume, followed by 
titration of an aliquot part with ammonium thiocyanate using 
ferric ammonium sulphate as indicator. The salt is official in the 
U.S,P. XII and is of the same strength. Chlorure d* Ammonium, 
Fr, Cx, 1937, determined gravimetrically, contains not less than 
99% of NH4CI. 

Improved Method of Assay, Dissolve about 9 • 1 4 g. , accurately weighed , i n 
water, dilute to 50 ml., add 8 to 10 drops of a 0*1 % aqueous solution of sodium 
fluorescein, and titrate with N/10 silver nitrate solution, shaking after each 
addition. The end-point is the formation of a pronounced pink tint, and is 
not affected by adsorption as in the Volhard Method, The method is rapid 
and gives more accurate results than the oflficial method. — T. L. Bowyer, 
Chem. & Drugg.t ii/1939, 343. 

TabeUae Ammonii Chloridi (N.F. VIl). Contain 94 to 106% of the 
labelled amount of ammonium chloride for tablets of 0*3 g. or more and 92*5 
to 107*5% for tablets of less than 0*3 g., including all tolerances. Assayed by 
dissolving a weighed quantity of powdered tablets in water, adding excess N/10 
silver nitrate, filtering and titrating with N/10 ammonium thiocyanate. 

Calcii CMoridum (P.P.). CaCL— 111*0. The salt should be 
of 98% purity after drying at 200°, when the loss should be not 
more than 10%. Assayed by titration with standard silver nitrate 
using potassium chromate as indicator. 

CalcH Chloridum Hydratum (B.P. Add. I). CaCL.eHaO = 
219*1. Contains 98% to the equivalent of 102% of the hydrated 
salt by titration with silver nitrate. Calcii Chloridum, U.S.P, XII , 
the hydrated salt with 2 molecules of water, contains 75 to 81% 
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of CaCl2. Determined by precipitation with excess standard 
oxalic acid in ammoniacal solution followed by titration of the 
acidified filtrate with potassium permanganate. 

British Standard Density-Composition Tables for Aqueous Solutions of 
Sodium Chloride and of Calcium Chloride (B.S.S. No. 823 — 1938) give the 
concentration in g. of CaCIj per 100 g. and in g. of CaCl, per 1000 ml. corres- 
ponding to densities of 1 -OO to 1 *39 for each 5“ over the range of 10“ to 40®. 
The tables are designed for use in conjunction with British Standard Density 
Hydrometers. 

Magnesii Chloridum (B.P.C,). MgCl2,6HgO — 203*3. 2 g. 
yields a clear solution in 10 ml. of alcohol (85%); CaS04 limit, 4%, 
determined by dissolving in 25 parts of 20% sulphuric acid, 
adding 50 parts of 95% alcohol and allowing to stand overnight. 

Potassii Chloridum (B.P.C,). KC1= 74-55. Titrated by the 
method for Sodii Chloridum, the substance dried at 130® contains 
99-5% of KCl. Loses not more than 1-0% at 130®. Potassii 
Chloridum, U.S.P. XII^ loses not more than 1% at 1 10®, and then 
contains 99% of KCL 

Detection of Manganese in Presence of Chlorides, Dissolve 25 g. of 
sample in 100 ml. of hot water, add 5 ml, of hydrochloric acid and boil. If iron 
is absent, add 0«1 g. of ferric ammonium sulphate. Then make the solution 
just alkaline with 20 per cent, sodium hydroxide solution and continue boiling 
to coagulate the ferrxc hydroxide. Collect the precipitate and dissolve it by 
adding two 10-ml. portions of 10% sulphuric acid^ collecting the solution in 
a 20-ml. conical flask. Add 2 g. of phosphoric acid and 0*5 g, of potassium 
periodate and boil for twenty minutes. Conmare the resulting coloured solution 
with standard permanganate solutions.—R. Gilbert, Analyst^ 1941, 450, 

Tabellas Potassii Chloridi (U.S.P, Xll). Contain 95 to 105% of the 
labelled amount of KCl, including all tolerances. Comply with tests for 
calcium, magnesium and sodium. Assayed by dissolving in water, adding 
excess N/10 silver nitrate and back titration with N/10 ammonium thiocyanate. 

Sodii Chloridum (B.P.). NaCl= 58-45. Loses not more than 
1-0% at 130® and then contains 99-5% of the pure salt. A test for 
the absence of iodides and bromides, by the addition of chloroform 
and chlorine solution to the alcohol-soluble matter dissolved in 
water, is included. The U.S.P. XII salt contains 99*5% of NaCl 
after drying at 110®, 5 g, in 50 ml. of water requires not more than 
0*1 ml. N/50 sodium hydroxide to produce a blue colour, or not 
more than 0*2 ml. of N/50 hydrochloric acid to produce a yellow 
colour, with bromothymol blue. The Fr. Cx. 1937 requires a 
purity of 99% on the dried substance. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
table salt, dairy salt, as fine-grained crystalline salt containing, on a water-free 
basis, not more than 1-4% of calcium sulphate, not more than 0*5% of calcium 
and magnesium chlorides, nor more than 0*1% of matter insoluble in water. 
Pending further announcement, no exception is taken to content of anhydrous 
calcium sulphate (anhydride) in excess of 0*1% provided the total galcium 
sulphate content does not exceed 1 *4%. — S.R.A.^ F.D. No. 2, Rev. 5, Nov. 1936. 

British Standard Density-Composition Tables for Aqueous Solutions of 
Sodium Chloride and of Calcium Chloride (B.S.S. No. 823 — 1938), designed 
for use in conjunction with British Standard Hydrometers, give the concentra- 
tion in g. of NaCl per 100 g. and in g. of NaCl per 1000 ml. corresponding to 
densities of 1 *00 to 1 *200, for each 5“ over the range of 0® to 40“. 

Liquor Sodce Chlorinatae Chirurgicalis (B.P.). Contains 
0*5 to 0-55% zv/v of available chlorine, determined by interaction 
with potassium iodide and titration with N/10 sodium thiosulphate. 
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Chlorine in Industry. 

This substance is encountered in industry in bleach and alkali 
works and is also used largely from cylinders, which are apt to 
leak or to stick, and it is in attending to these two troubles that 
there is the greatest risk of an accident. There is no risk of 
delayed action and on account of its lower solubility it is about 
20 times as toxic as hydrochloric acid, which is much more rapidly 
absorbed into the system. It is a greenish-yellow gas with a 
distinctive odour, which can be detected in a concentration of 
about 3 to 5 parts per million. A concentration of 1 in 1000 is 
rapidly fatal and the greatest possible concentration for prolonged 
exposure would appear to vary between 1 and 1 0 parts per million. 
Workers appear to become acclimatised to the vapours of chlorine 
and not to develop hypersensitivity. 

Treatment, If there is any risk of exposure to a dangerous 
concentration the patient should be rested for 24 hours and kept 
warm. As a rule drugs are not required but if pulmonary complica- 
tions set in these should be treated accordingly. In mild cases 
ordinary expectoraflCits may be useful when acute symptoms have 
abated. 

Detection and Determination, Chlorine may be detected by 
the development of a blue colour with aniline acetate or a yellow 
colour with o-tolidine and also by the liberation of iodine from 
starch-potassium iodide solution of paper. For its determination 
in the atmosphere the most satisfactory method is to draw the 
suspected air through a solution containing 0*1% of o-tolidine in 
a solution containing 10% of concentrated hydrochloric acid and 
comparing the yellow colour developed with a standard dichromate 
solution or a solution of the reagent to which a known amount of 
chlorine has been added . — {Toxic Gases in Industry, No, 10, 
D,S.LR.) 

Zinci Chloridum (B.P.). ZnCl 2 ~ 136*3. Assayed by pre- 
cipitation of the solution acidified with sulphuric acid with mercuric 
ammonium thiocyanate, and titration in hydrochloric acid of the 
washed precipitate with standard potassium iodate, using chloro- 
form as indicator, it contains zinc equivalent to 95% of ZnClg. 
The {7.>S.P. XII salt is of the same strength, determined by 
precipitation as carbonate and ignition to oxide. 

Perch^Hc Add, HCJO 4 ; Available commercially containing 60% to/Wf with 
sp. 1‘54. A powerful acid and oxidising agent. As a reagent for potassium, 
quahtatively and quantitatively, it has largely replaced the chloroplatinate 
xnethoa. 


Mercurometric Determination of Halides. The method is based 


« w wic iwuuc, /ipproxMnateiy in / 1 u mercurous nitrate is prepared 
by dissolving about 30 g. of the salt in a litre of N/5 nitric acid. The solution 
when kept in contact vnth a globule of mercury is stable for several montlis. 
The solution is standardised against N/10 sodium chloride, using ferric thio- 
cyanate as mdicator. 1 inl. of N/20 ammonium thiocyanate and 2 ml. of a 
concOTtrated solution of ferric nitrate are added to 25 ml. of N/10 sodium 
cmoride and the solution titrated with the mercurous nitrate solution until 
disappearance of the red colour. To correct for the volume of mercurous nitrate 
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solution reqtiired by the indicator, a blank titration is made with an equal 
volume of the indicator and the volume obtained is subtracted from that obtained 
in the standardisation. The determination of chlorides and bromides is carried 
out by the above method. For the determination of iodides, 25 ml. of an approx- 
imately N/10 solution of the iodide is added to 50 ml. of N/ 10 mercurous nitrate, 
the solution is filtered and the precipitate washed several times with water 
acidified with a little dilute nitric acid. The excess of mercurous nitrate in the 
filtrate is determined bv oxidation to mercuric nitrate and titration with am- 
monium thiocyanate, 1 he filtrate is treated with 2 ml. of dilute nitric acid and 
sufficient saturated solution of potassium permang:anate to produce a pink 
coloration, the excess of permanganate is removed with a little ferrous sulphate 
solution and then the resulting solution titrated with N/IO ammonium thio- 
cyanate. — M. Chtchigol, per Quart, J, Pharm., 1937, 89. 

Detection of Halides in Presence of Cyanides* Excess of 5% mercurous 
nitrate solution is added to the precipitate obtained with silver nitrate and nitric 
acid; silver cyanide becomes black in colour and then dissolves. Any silver 
halides present are unacted upon and can be identified, — G. A. D. Haslcwood. 
chem. Soc., 1936, 1049. 

Detection of Halides in Presence of Thiocyanates* To 10 ml. of 
sample add 1 ml. of carbon tetrachlorde and 0«5 g, of potassium persulphate. 
If iodide is present the iodine liberated colours the carbon tetrachloride violet. 
The aqueous layer is separated and neutralised with 2N sodium carbonate and 
an excess of 15 ml. added, and the mixture evaporated to dryness. The residue 
is dissolved in 10 ml. of water and the iodine completely removed by warming 
with dilute nitric acid and i^otassium persulphate and extracting with carbon 
tetrachloride. To the cold iodine-free solution add 4 ml. of nitric acid and 
1 ml. of carbon tetrachloride. A yellow coloration of the solvent which persists 
after allowing to stand for one minute with occasional stirring indicates presence 
of bromine. The aqueous layer is again separated and boiled for 1 minute w'ith 
excess of potassium permanganate to remove bromide, sulphate is removed 
with barium nitrate and the filtrate is tested for chloride with silver nitrate. 
— G. B. and L. K. Heisig, Industr. Engng Chenu {anal. Edn.), 1935, 249. 

Determination of Cyanide, Chloride and Iodide Mixtures* Cyanide 
is determined by a direct titration with silver nitrate without any indicator, 
the end-point being the appearance of a permanent opalescence which is best 
seen by placing a black surface under the titration vessel. End-points arc 
obtained without difficulty at so low a concentration as N/SO. A second portion 
of the sample is boiled for 15 minutes with a slight excess of potassium bitartratc 
to eliminate the cyanide and the iodide is determined by titration of the cooled 
solution with silver nitrate, using rose bengal as adsorption indicator. The 
liquid is decanted through a filter, the precipitate washed with very dilute 
nitric acid and the chloride detennined by titrating the filtrate with silver 
nitrate using phenosafranine as indicator, Tartrazine can be used instead of 
phenosafranme; both indicators give satisfactory results for the titration in nitric 
acid solution up to an acid concentration of about normal, but phenosafranine 
is preferable for work at extreme (N/lOO) dilution. Mixtures of cyanide and 
chloride or bromide may be determined after direct titration of the cyanide as 
above by addini^ nitric acid and excess of silver nitrate, filtering off the precipitate, 
and back-titrating the excess of silver nitrate with potassium bromide using 
either phenosafranine or tartrazine as indicator. The method is also applicable 
to the determination of thallous-thallic halides for which Volhard’s method is 
unsatisfactory. The sample is reduced with a 2% zinc amalgam and the reduced 
solution is nm from a burette into a known volume of silver nitrate solution 
using tartrazine as indicator,' — A. J. Berry, Analyst, 1936, 315. 


ACIDUM HYDROCYANICUM 

Acidum Hydrocyanicuin Dilutum (B.P.). Contains 1*9 
to 2*1% u)/w of HCN. Addiim Hydrocyanicum Fortius 
(S.P.C* *34) contains 3*8 to 4*2% of HCN, and the dilute acid of 
the International Agreement, 2%. Determined by titration with 
silver nitrate in ammoniacal solution using potassium iodide as 
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indicator. Acidum Hydrocyanicum Dilutum, N.F. VII, contains 
1-9 to 2*1% zv/zv of HCN, and not more than 0-1% of HCl. 
Determined by titration with silver nitrate in alkaline solution, 
using potassium iodide as indicator, and titration of total halide 
by addition of excess silver nitrate, filtration and titration with 
ammonium thiocyanate, the difference between the two titrations 
being calculated as HCl. 

Determination of hydrocyanic acid. — C. E. Corfield and C, J. Eastland, 
Yearb. Pharm., 1921, 391. 

Phthalin Method of Estimation. The most suitable^ method for the 
estimation of traces of hydrocyanic acid in cyanogenetic plants is that depending 
on the oxidation of a phthalin to a coloured phthalein. Using o-cresolphthalin, 
1 part of hydrocyanic acid in 100 million can be detected with certainty. 
Reagents required include: — Copper Reagent. — 150 mg. of CuSOi'SHjO in 
100 ml. of water; Sodium Sulphite Reagent. — 5 g. of anhydrous sodium sulphite 
and 0*224 g. of triethanolamine hydrochloride in 100 ml. of water; Cresol Red 
Reagent. — 50 mg. of cresol red in 125 ml. of alcohol made up to 250 ml. with 
water. Five ml. of this solution are treated with 2 ml. of N/2 sodium hydroxide 
solution and 2 ml. of the copper sulphate and triethanolamine hydrochloride 
reagent and made up to 200 ml.; Copper Sulphate and Triethanolamine Hydro- 
chloride Reagent. — 300 mg. of copper sulphate and 896 mg. of triethanolamine 
hydrochloride in 100 ml. of water. Method. — The solution, containing 0*01 
to 0*1 mg. of hydrocyanic acid, is treated in a graduated 50 ml, flask with N/2 
sodium hydroxide so that 1*5 ml, of N/2 NaOH is finally present; the volume 
is adjusted to 45 ml. and the fiask cooled. The temperature is taken, 1 ml. of 
cresolphthalin reagent (40 mg. of o-cresolphthalin in 10 ml. of alcohol made 
up to 20 ml. with water) added, and the whole mixed. Then 1 ml. of copper 
reagent is quickly added, the flask stoppered and shaken; after exactly 5 minutes 
(measured by stopwatch) 2 ml. of the sodium sulphite reagent are rapidly added 
to stop the reaction, the contents of the flask mixed, made up to 50 ml. and 
transferred to the colorimeter, where the reading is taken at the end of 5 minutes. 
Comparisons are made with the alkaline mixture of cresol red, copper sulphate 
and triethanolamine hydrochloride, and a calibration curve of concentration 
against colorimeter reading is plotted. Temperature has a noticeable effect on 
colour development and the estimation should be made within 1* of the tempera- 
ture to which the curve relates. Temperature control is necessary only during 
colour development and is not required aftet addition of the reducing agent. 
— R. I. Nicholson, Analyst, 1941, 189. 

Determination in Prunus Serotina, From 15 to 25 g. of the powdered 
bark, accurately weighed, are allowed to stand with 200 ml. of water at ordinary 
temperature in a closed round-bottomed flask of I litre capacity and fitted 
with a side-arm for 24 hours. It is then steam-distilled into 1% sodium 
hydroxide solution for 1 hour. The distillate is acidified with hydrochloric 
acid, and, after the addition of excess of sodium bicarbonate, titrated with 
N/20 iodine. — Fordos and Gellis, per Aust. J. Pharm., 1940, 570. 

Delicate Test far Hydrocyanic Add. A few drops of phenolphthalin 
solution made alkaline with sodium hydroxide added to hquid to be tested. If 
red colour be produced on adding cupric sulphate solution 1 in 2000 (due to 
oxidation into phenolphthalein) hydrocyanic acid is proved to be present. 
Phenolphthalin is made by reducing phcnolphthalcin with zinc in alkaline 
solution. — Pharm, J., i/1905, 721. 

Place 1 drop of 1 : 5 ammonia dilution on a microscopic slide and invert 
over tube containing the solution to be tested, together with a few drops of 
sulphuric acid. After a few minutes remove slide and place under microscope: 
on the addition of 1 drop of alloxan solution (made by boiling 0*1 g. of uric acid 
with 0*2 ml, of nitric acid and 0*2 ml. of water and diluting to 5 ml.) crystals of 
oxali^raide begin to form in a few minutes if the test solution contains a 
cyanide. Substitution of pyridine for ammonia renders test far more delicate so 
that a few drems of a solution containing 0*0 1 g. HCN per litre gives positive 
results. — per Yearb. Pharm., 1927, 168. 

Detection of Inhaled Hydrocyanic Acid. 250 ml. of blood from the 
lungs is steam-distilled until 15 ml, of distillate has been collected. The 
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following tests are made on separate 5 ml. quantities of distillate. Prussian 
Blue Test. Make alkaline with 2 to 3 drops of 5% sodium hydroxide solution 
and add 2 drops of 5% ferrous sulphate solution and 1 drop of 3% ferric chloride 
solution. iUlow to stand for 2 minutes, heat gently and add just sufficient dilute 
hydrochloric acid to clear. In the presence of traces of cyanide a blue precipitate 
may settle out only after standing overnight. Sulphocyanide Test. Heat with 
1 drop of ammonium sulphide solution for 15 minutes on a water-bath. Add 
dilute nitric acid until the yellow colour is just destroyed and then ferric alum 
solution drop by drop. — G. D. Elsdon and J. R. Stubbs, Analyst, 1937, 540. 

Sometimes both the above tests fail and the following may be tried. Collect 
the distillate from blood or lung tissue in a conical flask, fix sulphur compounds 
with a few drops of lead acetate solution and make faintly acid with sulphuric 
acid. Place a drop of approximately N/10 silver nitrate on a microscope slide, 
invert over the mouth of the flask, and stand in a warm place for at least 30 
minutes. Microscopic examination may reveal characteristic crystals of silver 
cyanide. — G. Roche Lynch, ibid. 

As a bactericide (fumigant in ship disinfection) hydrocyanic acid is too weak 
to affect pathogenic germs. It has no measurable carbolic acid co-efficient. 
Less than 0*02. — ^W. C. Reynolds, Lancet, ii/1922. 834. Its danger. — Pharm. J., 
i/1923, 300. It destroys rats, fleas, etc. It has no iU effects on dry grain, but moist 
food, e.g., butter, milk, etc., is liable to absorb the gas. 

Insecticides, The specification of the Association of British Insecticide 
Manufacturers (Bulletin No. 82, Ministry of Agriculture and Fisheries) requires 
Potassium Cyanide to contain not less than 93% potassium cyanide; Sodium 
Cyanide to contain not less than 97% sodium cyanide: Calcium Cyanide to 
contain not leas than 40% calcium cyanide. The strength of sodium cyanide is 
frequently expressed in terms of potassium cyanide; thus 97 to 98% sodium 
cyanide may be referred to as 129 to 130% cyanide. 

Hydrogen Cyanide in Industry. 

Hydrogen cyanide is extensively used in the fumigation of 
ships, flour mills, orchards, etc., and even rabbit burrows. It is 
also largely employed in gold extraction and in smaller amounts in 
other industries. In the last war it was tried as a war gas with 
indifferent success and it is doubtful whether its use would be 
repeated. For this purpose it was classed as a paralysant. 
Hydrogen cyanide is sometimes formed in small quantities through 
the incomplete combustion of explosives. It is a colourless gas 
with a faint odour of bitter almonds, but can be noticed by some 
people by the dry taste at the back of the mouth. High concentra- 
tions are extremely rapid in their action, causing giddiness, head- 
ache and unconsciousness with convulsions. Its extreme rapidity 
of action is due to paralysis of the respiratory system, which 
prevents the use of oxygen by the tissues. One part in 500 is 
immediately fatal, whilst 1 part in 10,000 for an hour is very 
dangerous, and 1 part in 40,000 to 50,000 may cause symptoms 
after several hours’ exposure. Milder symptoms of poisoning are 
irritation of the throat, headache, suffocation, nausea and giddiness. 

TreaUnent. The patient should be removed immediately to 
fresh air and kept warm. If necessary, artificial respiration should 
be employed, using air mixed with 5 to 7% of carbon dioxide. 
Only partial success has so far attended the internal use of 
chemicals for neutralisation purposes. 

Detection and Determination. Two methods are recom- 
mended. The benzidine-copper acetate method consists in 
soaking papers with a solution obtained by mixing 25 ml. of a 
freshly prepared solution of benzidine acetate (containing about I % 
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of benzidine acetate) and 2 ml. of 3% cupric acetate solution. The 
papers are drained and nearly dried and air is drawn through them 
by means of a pump or aspirator, when a greyish-blue to a deep 
blue appears in the presence of hydrogen cyanide vapours. The 
depth and shade of colour may be compared with those of a 
standard chart and the amount of gas recorded. The Congo red- 
silver nitrate method depends on the use of freshly prepared 
papers, obtained by soaking in 0*05% Congo red solution, drying, 
subsequently soaking in 5% silver nitrate solution, and drying 
rapidly. The colour developed varies from a greyish-purple to a 
greyish-blue and by comparison with a standard chart the amount 
of gas in the atmosphere under examination may be determined. 
— [Toxic Gases in Industry, No. 2, D.S.LR.) 

Alkyl thiocyanates are of increasing use as insecticides, the following being 
found in commercial preparations. P-Butoxy-3-thiocyanodiethyl ether 
(Lethane 384), lauryl thiocyanate, 3-thiocyanopropylphenyI ether, trimcthylene- 
dithiocyanate, a-naphthyl isothiocyanate (Kesscocide 95) and rw-phcnylcne 
di-isothiocyanate. The first four appear to have a more paralysing action on 
cockroaches than the last two. Methods of analysis of preparations of normal 
aliphatic and aromatic thiocyanates arc detailed based on a colorimetric pro- 
cedure in terms of cyanogen. In the case of isothiocyanates, it is suggested 
that the most satisfactory method available for the tjuantitalivc determination 
is the utilisation of the same hydrolysis reaction used in the detenninalion 
of normal thiocyanates and the subsequent determination of the primary amine. 
— W. E. Kemp, Analyst, 1939, 648. 

Calcium Cyanide* Direct injection of rat harborages with calcium 
cyanide dust is simplicity itself. The dust is taken from a tightly covered can, 
in which it is marketed, and is poured into the container of a foot-pump type of 
duster, this container then being screwed into place. The rubber hose extending 
from the duster is inserted into small openings into harborages by a fumigator 
while another operates the pump. If the enclosed spaces to be treated arc few 
or of limited extent, the whole operation might be carried on, even in the hold 
of a ship, without the wearing of gas masks by the fumigators. If, however, 
many harborages are to be treated or they are extensive, gas-mask protection is 
necessary. The material used, calcium cyanide, is at present manufactured in 
the United States under the trade-name Cyanogas. It is also manufactured in 
Germany, under the trade-name Calcyanide. Cyanogas is obtainable in flakes, 
granules, or as a dust. Calcyanide is at present obtainable only as a fine dust, 
although it is available abroad in the form of briquets, which are broken into a 
dust for use. Cyanogas is blue in colour, while Calcyanide is a light brown. 
Cyanogas contains frona 40 to 50% of calcium cyanide, while Calcyanide contains 
from 80 to 85%. This is important to remember, since in interchanging these 
materials the Calcjranide must be used in approximately half the amounts of 
Cyanogas. For use in the foot-ptimp duster, the form of Cyanogas to be speci- 
fied is the **A” dust. — Publ. Hlth Rep., Wash., 1936, 139. 

Aqua Laurocerasi [B.P.C.)* Adjusted to contain 0*09 to 
0*11% w/v of HCN and assayed by the method for Acidum 
Hydrocyanicum Dilutum. Aqua Laurocerasi LA. and Aqua 
Amygdalae Amarse LA. each contain 0*1 % of HCN. The water of 
the Fr. Cx. 1937 should contain not more than 0*025% of free 
HCN and not less than 0*3% of benzoic aldehyde determined by 
weight of the separated phenylhydrazone. For medicinal use it 
contains 0*1% HCN, free and combined. 

The bright green young Prunus Laurocerasus leaves were found to yield 
from two to four times the amount of hydrocyanic acid given by the older and 
more leathery brown leaves of cherry laurel. Adequate manuring caused increawo 
in the amount of hydrocyanic acid contained.— D. H, Wester. Pharm. J.. 
i/1904, 643, 
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Acidum Hypophosphorosum (B.P.C.). Contains 30 to 
32% of H3PO2. 323 g. with 677 g. of water yields an acid of 
approximately the same strength as Acidum Hypophosphorosum 
Dilutum, B.P., 9-8 to 10*2% wjw of HaPOa. The U.B.P. XU 
acid is of the same strength as the B.P.C. acid. 

Ammonii Hypophosphis (JV.F. VU). NH 4 H 3 PO, = 83-07. Loses, over 
sulphuric acid for 24 hours, not more than 3% and then contains not less than 
97-5% of NH 4 H,POj,. Assayed by treatment with excess standard bromine 
solution in presence of sulphuric acid during 3 hours, addition of potassium 
iodide, and back titration with standard sodium thiosulphate; 1 ml- of N/10 
bromine = 0*002076 g. of NH 4 H,POa. 

Assay of Hypophospkites* About 0*7 g., accurately weighed, is dissolved 
in sufficient water to give 500 ml. To 50 ml. of the solution in a 250 ml. 
stoppered flask add 50 ml. of N/10 bromine and 20 ml. of dilute sulphuric acid; 
stopper the flask, shake well and allow to stand for 2 hours. Add 10 ml. of 20% 
to/v potassium iodide solution, shake, and titrate with N/10 sodium thiosulphate. 
Carry out a blank determination. 4 atoms of bromine are equivalent to 1 molecule 
of HsPOj, This process is applicable to ammonium, potassium, calcium and 
manganese hypophosphites. For iron hyponhosphite it must be modified as 
follows: — To about 0*15 g., accurately weighed, in a 200 ml. graduated flask, 
add 100 ml. of N/10 bromine and 20 ml. of dilute sulphuric acid; stopper the 
flask and shake well. Allow to stand,^ shaking occasionally until solution is 
complete. Add 30 ml. of 10% to/v sodium hydroxide solution, cool, and make 
up to volume. Filter, and to 100 ml. of filtrate add 10 ml. of 20% w/v potassium 
iodide solution and excess of dilute sulphuric acid, and titrate with N/10 sodium 
thiosulphate. — G. L. Jenkins and C. F. Bniening, -7. Amer, pharm. Ass.^ 1936, 
19. 

Tentative methods for the determination of hypophosphites in syrups are 
described in Methods of Analysis (A.O.A,C.t IS'lO, 617). 

Calcii Hypophosphis (B.P.C. Supp. V). Ca(H2pO2)2=.i70'2. 
Assayed by digestion in the dark for 1 2 hours with sulphuric acid 
and standard iodine solution and back titration with thiosulphate, 
a blank determination being made, it contains 98% of the pure 
substance; phosphate insoluble in water, not more than 0*5%. 
The N.F, VII substance is assayed similarly to the ammonium 
salt; 1 ml. of N/10 bromine ==0*002 127 g. of Ca(H2P02)2; loss 
over sulphuric acid, not more than 3% and then contains 98% of 
the pure substance. 

Fcrri Hypophosphis (B.P.C. Supp. IV). Fe(HoPO2):,=-250*9. 
Contains from 97% to the equivalent of 101% of Fe(H2p02)u, 
after drying at 100”, when it loses not more than 5%. Assayed by 
the B.P.C. *34 method by digestion with potassium iodide and 
N/10 iodine in presence of hydrochloric acid in the dark for 
4 hours, followed by back titration with N/ 1 0 sodium thiosulphate, 
by which the iodine liberated by the ferric radicle less that used 
in oxidising the hypophosphorous acid is titrated, a blank titration 
being made. Ferri Hypophosphis, N.F. Vll^ is estimated for Fe 
content only by evaporation with nitro-hydrochloric acid, inter- 
action with potassium iodide in acid solution and titration of the 
liberated iodine, an Fe content on the dried substance of not less 
than 21*8%, being indicated, equivalent to 98% of Fc(H2p02);j; 
loss over sulphuric acid, not more than 3%. 
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Mangani Hypophosphis (B.P.C.). Mn(H2P02)2,H20= 203*0. 
Estimated by hypophosphite content a purity of not less than 97% 
is required. As indicated by treatment with N/10 bromine 
solution and dilute sulphuric acid during 3 hours^ and titration, 
with sodium thiosulphate, of the iodine liberated from potassium 
iodide, the N,F, VII salt dried over sulphuric acid for 2 hours is of 
the same purity. 

Potassii Hypophosphis (P.P. C. ). KHaPOg —104*1. Assayed 
by the B,P,C, method for Calcii Hypophosphis it contains 98% 
of KHaPOa, after drying over sulphuric acid. Loses not more than 
2% on drying over sulphuric acid. Insoluble phosphate limit, 
0*5%. Potassii Hypophosphis, VI ly assayed by the bromine 

absorption method, contains 98% of the pure substance after 
losing not more than 5% over sulphuric acid. 1 ml. of N/10 
bromine =0*002604 g. of KH2PO2. 

Sodii Hypophosphis (F.P.C.). NaH2P02— 88*03. By the assay 
process for Calcii Hypophosphis it contains 97% of the pure 
substance, calculated to the dry substance, a loss of 2% being 
allowed at 1 1 0®. Sodii Hypophosphis, N.F. VII y is the hydrated 
salt, NaH2P02,H20, of which it should contain 98%, after 
drying for 2 hours over sulphuric acid; this loss should be not 
more than 3%; assayed by the bromine absorption method used 
for the ammonium salt of the N.F. VII. Hypophosphite de 
Sodium, Fr. Cx. 1 937, by weight of the precipitate produced with 
mercuric chloride contains not less than 95% of the anhydrous 
substance. 


ACIDUM LACTICUM 

Acidum Lacticum {B.P.). Contains the equivalent of not 
less than 87*5% w/w of CsH^Os*, it is assayed to include both lactic 
acid and lactide, by boiling for five minutes with excess of normal 
sodium hydroxide and back titration with sulphuric acid to 
phenolphthalein, a blank titration being made. Sp, gr. about 1 *21. 
A test for limit of various reducing sugars is included as shown by 
the formation of not more than a slight red precipitate on boiling 
the neutralised acid with Fehling*s solution. The acid of the 
B.P. *IA contained 75% of hydrogen lactate with 10% of lactide. 
Lactic acid, U.S,P. XII, contains the equivalent of 85 to 90% ; 
also apayed with excess of sodium hydroxide but with boiling for 
20 minutes. Should give no reactions for sarcolactic acid with 
copper sulphate solution, or for citric, oxalic, phosphoric or 
tartaric acids with calcium hydroxide solution. The P.G, VI re- 
quires (with sp. gr. 1*206 to 1*216) total acid 90%, of which 
about 72%^ is free acid, reckoned as lactic acid. Assay process: 
5 g, of lactic acid is diluted with water to 100 ml, 40 ml. of this 
mixture is neutralised with N/1 KOH in presence of phenol- 
phthalein, using approx. 16 ml. of test solution (=72% of lactic acid). 
Further 5 ml. of N/1 KOH is added and the mixture warmed 
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5 minutes on the water-bath until the pink colour of phenol - 
phthalein has disappeared. Then 2 ml. of N/1 HCl is added 
with further 2 minutes warming. The excess acid is back 
titrated. The total N/1 KOH used less the total N/1 HCl must 
be approx. 20 ml., i.e., approx. 90% total acid. Acide Lactique 
Officinal, Fr, Cx, 1937, assayed similarly, contains not less than 
60% of lactic acid and not more than 30% of lactic anhydride. 
Acidum lacticum, P. Helv. contains 88 to 92% w/w of 
total lactic acid. Acidum Lacticum Dilutum, P.P.C., contains 
about 15% by volume of lactic acid and has a sp. gr. of about 1 *04. 

The absence from the B.P. of any limit for lactide is a disadvantage if the acid 
is used for the preparation of Calcii Lactas Recens. — Retail Chem,^ u/1932, 271, 

Detection of Lactic Acid, A bright red coloration is obtained when 0 *2 ml . 
of solution, containing less than 0*2% of lactic acid, is heated for two minutes 
at 100“ with 2 ml. of cone. HaS 04 , cooled and treated with two drops of 5% 
alcoholic guaiacol solution. 

This reaction is not given by formic^ acetic, malic, benzoic or salicylic acids. 
Citric acid gives a yellow colour, tartanc acid a slight red colour, and tannin a 
blackish-violet. — J, them, Soe. Abstr., u/1921, 356. 

Calcii et Sodii Lactas Supp. V). 

Ci2H2oOi2CaNa2,4H20 = 514*3. Contains 7-5 to 8*5% of Ca and 
8*5 to 10% of Na. A free acid limit equivalent to approximately 
0*9% of lactic acid is included. Calcium is determined gravi- 
metrically, by precipitation as oxalate and titration with sulphuric 
acid of the ignited residue; titration of the total alkalinity of the 
ash, less the titration for calcium, is calculated to Na, 

Assay, Moisture, — ^This is best determined by drying for 2 hours below 
100® and subsequently to constant weight at 130®. Calcium. — Instead of 
titrating the ignited oxalate with N/10 sulphuric acid, it is better to dissolve in 
N/2 hydrochloric acid and back titrate with N/2 sodium hydroxide. Sodium . — 
Dissolve the substance (containing 5 to 10 mg. of sodium) in 5 to 10 ml. of water 
and for every 3 mg. of sodium anticipated add 3 ml. of Kahane’s reagent 
(magnesium acetate 100 g., uranyl acetate 32 g., glacial acetic acid 20 ml., 
alcohol (90%) 500 ml., water to 1 htre,heat on a steam-bath until dissolved, cool, 
filter at 20“ and store in an amber-coloured bottle). Cool in ice-cold water 
for 30 minutes, stirring occasionally. Collect the precipitate in a sintered glass 
crucible, wash with 5 to 10 ml. of reagent, followed by 10 ml. of alcohol (95%). 
Dry at 105“ to 110“. 1 g. of residue = 0-0 153 g. of Na. Lactic Acid, — Dissolve 
0*35 g. in 20 ml. of water, and add 30 ml. of 10% sulphuric acid and 25 ml. 
of N/2 potassium dichromate. Reflux for 15 minutes, cool, dilute, add 10 ml. 
of 10% potassium iodide solution and, after five minutes, titrate with N/10 
thiosulphate, a blank being carried out simultaneously. — S. G. Liversedge, 
Quart. J. Pharm., 1937, 364. 

Calcii Lactas (P.P.). C6Hio06Ca,5H20= 308*2. As indicated 
by weight of the sulphated residue, it contains from 97% to the 
equivalent of 103% of the pure substance. The B.P.’H required a 
purity of only 93% and a test for limit of various sugars was not 
included. Calcii Lactas, U,S.P. XII, dried at 120®, loses 25 to 
30% of water and then contains not less than 98% of the anhydrous 
salt; determined by precipitation with ammonium oxalate, 
decomposition of the precipitate with sulphuric acid and titration 
with N/10 potassium permanganate. Lactate de Calcium, Fr. Cx. 
1937, yields not less than 70% of the anhydrous salt which 
contains not less than 98% of the pure substance, corresponding 
to 17*82% CaO. Calcium lacticum, P. Helv. V, yields 43 to 
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46% of CaS 04 , corresponding to 68*9 to 73*7% of the anhydrous 
lactate and loses 27 to 29*5% at 120° to 125°. Calcium lacticum, 
P.G. VI, contains 70*5 to 73% of anhydrous calcium lactate. 

An examination of a large number of commercial and specially prepared 
samples showed that there are two kinds of calcium lactate. One is soluble in 
20 parts of water at 23® and the other is soluble in 16 parts of water. Since 
different methods of manufacture give products of different solubility it is useless 
to set a single standard for solubility. — ^N. Glass, Quart. J. Pharm,, 1933, 522. 

The solubility does not decrease on keeping nor is there any appreciable loss 
of water of crystallisation. The solubility varies with the method of preparation 
but does not appear to be due to any variation in constitution. — G, H. Mac- 
morran, Pharm. J., i/1933, 245. 

Tabellse Calcii Lactatis (jV.F. VIl). Contain 92-5 to 107*5% of the 
labelled amount of calcium lactate, including all tolerances. Assayed by 
ignition to carbonate, dissolving the residue in dilute hydrochloric acid, filtering 
and precipitating the calcium in an aliquot of the filtrate with ammonia and 
ammonium oxalate solution, filtering and washing the precipitate, finally 
transferring the filter to a flask, adding water and dilute sulphuric acid and 
titrating with N/10 potassium permanganate. 

Ethyl Lactate, CHa’CHOH'COOCjHs, a colourless liquid used as a 
solvent. B.S.S. No. 663 — 1936 includes requirements regarding specific 
gravity (1*032 to 1*040 at 15®), distillation range (not less than 96% between 
135“ and 160“), residue, acidity, ester content and miscibility in all proportions 
with petroleum ether and water. 

FerriLactas (P.P.C.). CeHioOeFejSHjO^ 288-0. Residue on 
ignition, 26-5 to 28*5%, being equivalent approximately to a 
purity of 96%. Tartaric, citric and malic acids are tested for by 
addition of lead acetate solution. By titration with sodium thio- 
sulphate of the iodine liberated on the addition of potassium iodide 
and hydrochloric acid, a ferric iron limit of about 0-8% is specified. 
The Pr. Cx. 1937 substance yields on ignition 27% of Fe 203 . 

Sodii Lactas (P.P. Add. IV). CaHsOgNa^ 112-04. Contains 
68 to 72% wjw of the pure salt, by ignition and titration of the 
residue with excess N/2 sulphuric acid and N/2 sodium hydroxide, 
using methyl orange indicator. Limits of alkalinity and of various 
sugars are included. 


ACIDUM MANDELICUM 

Acidum Mandelicum (B.P. Add. IV and VI). 
CeHgCHOH-COOH— 152-1. Contains not less than 99-5% of 
CsHgOg, by titration with N/10 sodium hydroxide to phenol- 
phthalein. M.p., 119° to 121°. Loss at 100°, not more than 
0-5%. Ash, not more than 0- 1 %. A test for limit of chlorinated 
compounds is included. The U.S.P. XII requires Acidum 
Mandelicum, after drying for 24 hours over sulphuric acid, to 
contain not less than 99*0% of the pure substance. 

Tentative mefiiods for the determination of mandelic acid and its salts in 
preparations are described in Methods of Analysis (A.O.A.C., 
194U, 610). The m^delic acid, extracted with chloroform-ether (2 -f 1) 
tiym an acidified solution of the sample, is dissolved in water free from carbon 
aioxide and titrated with standard sodium hydroxide, using phenolphthalein 
as indicator. 

Estimation in Prej^arations, A convenient method is presented for 
determining mandehc acid in calcium mandelate. monoethanolamine mandclate 
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and elixir of mandelic acid, which involves an ether extraction in acid solution 
and a direct titration by means of N/10 barium hydroxide solution. — ^A. N. 
Stevens and E. J. Hughes, J. Amer. pharm, Ass.^ 1939, 222. 

Calcii Mandelas CaCCaHyOa)^^ 342-3. Dried 

at 110°, loses not more than 1% and then contains 98*5% of 
Ca(C 8 H 703 )a. Tests for completeness of solution in boiling water, 
free acid, chloride, sulphate and heavy metals are included. 
Magnesium and alkali salts are determined by dissolving the 
sample in dilute hydrochloric acid, rendering the solution alkaline 
with ammonia, precipitating the calcium as oxalate, filtering and 
evaporating an aliquot of the filtrate with 0*5 ml. of sulphuric acid 
to dryness. 0*5 g. should yield not more than 10 mg. of residue. 
Assayed by precipitation with ammonium oxalate, washing the 
residue, decomposition of the calcium oxalate with dilute sulphuric 
acid and titration with N/ 1 0 potassium permanganate. 


ACIDUM NITRICUM 

Acidum Nitricum (i?.P.). Contains 69 to 71% by weight 
of HNO3. Sp. gr., about 1*42. Acidum Nitricum Dilutum, 
P.P.C. contains 9*5 to 10*5% w/zv of HNO3, with sp. gr. 
1 *054 to 1 *060 and is of the same strength as the dilute acid of the 
P.P, * 1 4, The acid of the U.S.P. XII contains 67 to 7 1 % of HNO3. 
The Fr, Cx, 1937 acid contains not less than 63*05% of HNO3. 
Acidum nitricum, P.G. VJ, contains 24*8 to 25*2% of HNO3, 
Acidum nitricum crudum 61 to 65% and Acidum nitricum 
fumans not less than 86%. Acidum nitricum concentratum, 
P. Helv. V, contains 64 to 66% w/zv of HNO3. 

British Standard Density-Composition Tables for Aqueous Solutions of 
Nitric Acid (B.S.S. No. 975 — 1941) give the concentration in g. of HNOa 
per 100 g. and in g, of HNOs per lOOO ml. corresponding to densities of 1 to 
1-531 for each 2® over the range 10® to 40®. The tables are designed for use 
in conjunction with British Standard Density Hydrometers, 

Nitrous Fumes in Industry 

Nitrous fumes are usually reddish-brown in colour and may 
consist chiefly of a mixture of nitrogen peroxide (NO 2 ) with 
smaller quantities of nitric oxide (NO). They are formed by 
the action of concentrated nitric acid on metals or organic matter, 
such as wooden flooring, in the manufacture of nitric acid and 
sulphuric acid by the lead chamber process, and in the manu- 
facture of explosives and dyes. In w'ar-time they may cause 
trouble in confined spaces, such as gunpits, armoured cars and 
magazines, when combustion is incomplete. They are also liable 
to occur in mining operations, where explosives are employed. 
The fumes are exceedingly dangerous on account of the delayed 
action and workmen may be unaware of any effects but collapse 
after returning home, oedema of the lungs developing and death 
occurring in about 24 hours. Exposure to from 2 to 8 parts per 
10,000 for a short time may be fatal, even 1 to 1 *5 parts per 10,000 
for a short exposure being dangerous, whilst 1 part per 100,000 
is the maximum concentration a)low*able for several hours ’exposure. 
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Treatment, Prompt removal to fresh air is essential. The 
patient should be kept warm in a prone position, and given 
stimulants, such as tea, but not alcohol. Strict confinement to 
bed for not less than 2 days is advisable. 

Detection and Determination. The official method does not 
determine actual nitrous fumes, but the quantity of nitrous acid 
or nitrogen trioxide present in the fumes and is dependent 
on the well-known Griess-Ilosvay reaction (see this volume, 
p. 853) for the determination of nitriles in water. For com- 
parison a standard colour solution is prepared by acidifying an 
acetone solution of dimethylamino-azo-benzene with hydrochloric 
acid . — {Toxic Gases in Industry, No. 5, D.S.LR.) 

Potassii Nitras (B.P.). KNO 3 = 10 M. A purity of 99% is 
required. The assay process of the B.P. reduces the nitrate with 
nascent hydrogen obtained by addition of sulphuric acid and 
reduced iron, liberating the ammonia formed with sodium 
hydroxide, distilling into excess of standard acid and back 
titrating with sodium hydroxide; a blank titration is performed. 
Potassii Nitras, U.S.P, XIIj contains 99% of KNO 3 after drying 
to constant weight at 110 °; assayed by evaporation with hydro- 
chloric acid and titration of the chloride with silver nitrate and 
ammonium thiocyanate. 

Uranii Nitras {B.P.C. Supp. IV). UO2(NO3)2,GH2O=502‘2. 
Determined by precipitation as hydroxide and ignition to oxide 
(UsOs), it contains not less than 98% of the pure hexahydrate. A 
5% solution remains clear on the addition of an equal volume of 
ammonium carbonate solution (limit of alkaline earths) and does 
not show more than a faint darkening (due to lead, iron, manganese 
or zinc) on saturating with hydrogen sulphide. It should contain 
no more uranous compounds in 1 g. dissolved in 20 ml. water 
acidified with dilute sulphuric acid, than will decolorise 0*1 ml. of 
N/ 1 0 potassium permanganate. 


nitrate acidified with acetic acid and heated to boiling, is added 10 nil. of the 
reagent. The mixture is cooled at 0 ° for 2 hours and the precipitate then 
collected, washed with a saturated aqueous solution of nitron, dried at ill*"' 
and weighed. Each gramme of precipitate is equivalent to 0-1653 g. of NO 3 . 
Bromides, iodides, nitrites and chromates should be removed before Ute 
reagent is added. 

Sodii Nitris (B.P.). NaN 02 = 69*005. Estimated by titration 
of^ standard potassium permanganate, acidified with sulphuric 
acid, diluted, and warmed to 40° with a 0*5% solution ojf the salt. 
95% purity is required. Sodii Nitris, U.S.P. Xlly contains 97 % 
after drying over sulphuric acid. A solution of the salt is added 
to excess acidified permanganate, warmed to 40°, stood for 
5 minutes and then excess standard oxalic acid added, heated to 
80°, and back titrated with permanganate. The Fr, Cx. 1937 
requires the same purity. 


Determination of Nitrates. Nitrates can be determined by using Nitron, 
Syn. 1 : 4-Diphenyl-3 : 5-endanilo-4 : 5-dihydro-l : 2 : 4-triassale. 
C«Hs’N*N ; C*N(C#Hb)’CH-N-C#H8 . The reagent is used as a U)% solution 
in N /1 acetic acid. To 100 ml. of aoueous solution containincr 0-1 ir. 
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Tabellee Sodii Nitritis (U.S.P. XII). Contain 93 to 107% of the labelled 
amount of NaNO^, including all tolerances. Assayed by dissolving a weighed 
quantity in water, filtering, making up the filtrate to volume, adding saturated 
potassium chlorate solution and N/10 silver nitrate followed by nitric acid to 
an aliquot of the solution, filtering and titrating the excess of N/10 silver nitrate 
in an aliquot of the filtrate with N/10 ammonium thiocyanate. If more than 
0*1% of CHs present, it is determined by treating the same volume of tablet 
solution with N/10 silver nitrate and nitric acid, heating until no more nitrous 
fumes are evolved, filtering and titrating an aliquot of the filtrate with N/10 
ammonium thiocyanate. The volume of N/10 silver nitrate required by the 
Cl present is then deducted from the volume consumed in the assay. 

Liquor iEthylis Nitritis Conceaitratus (B.P. Add. V). 
Contains, when freshly prepared, 17*0 to 20% zv/v of CoHaCoN, 
or after storage or when the container has been opened occasionally, 
not less than 10% of CaHsOgN; determined by the process de- 
scribed under Spiritus iEtheris Nitrosi. 

Spiritus iEtheris Nitrosi (B.P.). Contains from 1*25 to 
2‘5% w/v of ethyl nitrite, approximately the same as the B.P. *14 
preparation which was required to contain 1*52 to 2-66% zu/iv. 
Sp. gr., 0*838 to 0*842. There is also a test for limit of acid. 
Assayed by the BP. process in which the ethyl nitrite is decom- 
posed by shaking in a brine-charged nitrometer with potassium 
iodide solution and dilute sulphuric acid, the liberated nitric oxide 
being measured. Each ml. of moist nitric oxide is equivalent 
to 0*0032 g. of C2HSO2N. Spiritus /Ethylis Nitritis, N.F. VII ^ 
contains 3*5 to 4*5% zojwoi. C2H5ONO; determined bypassing 
carbon dioxide through a cooled solution of potassium iodide, 
deaerated water, and dilute hydrochloric acid, decolorising ii' 
necessary with N/10 sodium thiosulphate, adding the spirit just 
above the surface of the liquid and immediately titrating with 
N/10 sodium thiosulphate; both the pipette and tip of the burette 
are introduced into the flask through an outlet tube. Spiritus 
.Athens nitrosi, P. Helv. K, is a solution in absolute alcohol con- 
taining from 2 to 2*5% w/v of ethyl nitrite. It is assayed as 
follows: — Shake vigorously for 5 minutes in a closed flask 20 ml. 
of N/10 silver nitrate, 10 ml. of the spirit, 20 ml. of saturated 
solution of potassium chlorate and 5 ml. of dilute nitric acid, and 
then dilute to 100 ml. with water. Filter and titrate 50 ml. of the 
filtrate with N/10 ammonium thiocyanate using iron alum as 
indicator; each ml. of N/10 AgNOg used up is equivalent to 
0*022515 g. of CoHaOaN. 

This preparation decomposes even when kept under the best conditions. The 
first change is probably the formation of aldehyde and nitrous acid, and then the 
aldehyde is oxidised into acetic acid. In the course of time the nitrous con- 
stiment of the spirit entirely disappears, but aldehyde, one of the most readily 
oxidisable bodies, remains. The spirit should be kept in cool cupboards and in 
well-filled bottles, preferably upside down. 

With regard to the volatilisation of ethyl nitrite, Cowley has shown that every 
trace of ethyl nitrite disappears from a solution within a few days in ordinary 
vessels. As to decomposition in an aqueous solution, a mixture containing spirit 
of nitre loses the whole of it in three days. Solutions in absolute alcohol change 
less rapidly than those in 90% alcohol on account of the water present. A mixture 
of 90% alcohol and glycerin in equal volumes is a good solvent for all preparations 
of ethyl nitrite. 

Ca 
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ACIDUM OLEICUM 

Acidum Oieicum (B.P,)* Consists chiefly of CivHaa'COOH. 
Sp. gr., about 0-898. Acid value, 195 to 200. Iodine value, 85 to 90. 
It should not become cloudy on cooling until a temperature of 
10® has been reached; a higher point indicates the presence of 
stearic acid; it congeals at about 4®. Should comply with limits for 
mineral acids and for neutral fats and mineral oils. Ash not more 
than 0-1% w/w. The U.S.P, XII substance has a congealing 
temperature not above 10®; acid value, 188 to 203; iodine value, 
85 to 95. Acidum oieicum, P. Helv. F, has an acid value of 
1 95 to 205 and an iodine value, 78 to 90. 

Acidum Ricinoleicum (B.P. Add, VI). Sp. gr., 0-945 to 
0-948. Acid value, not less than 175. Iodine value, 85 to 91. 
% at 40°, 1-462 to 1-468. 

Acidum Stearicum (B.P.C.). Should not melt below 54°. 
Acid value, 200 to 210. Complies with a limit test for neutral fat 
or paraffin. Acidum Stearicum, U.S.P. Xlly has a congealing 
point not below 54°. Iodine value, not more than 4. 

Alcohol CetyHcum (B.P.C. Supp. III). M.p., 48° to 52°. 
Ash, not more than 0*1%. Iodine value, not more than 20. Tests 
for limit of paraffin and of fatty acids are included. 


ACIDUM PHOSPHORICUM 

Acidum Phosphoricum (B.P.). Contains 88 to 90% 
w/to of HsPO^ wiffi a sp. gr. of about 1*75. The corresponding 
acid of the 1914 Pharmacopoeia contained only 66*3% with sp. gr. 
1*5. No brown colour, 4 ndicative of phosphorous and hypophos- 
phorous acids, is produced on warming with silver nitrate. Acidum 
Phosphoricum Dilutum, P.P., contains 9*5 to 10’5% wfw of 
H3PO4. Assayed in saturated salt solution by titration with N/1 
sodium hydroxide, using phenolphthalein as indicator; each 
millilitre of normal solution is equivalent to 0*04902 g. of H3PO4. 
The corresponding acids of the U.S.P. XII contain 85 to 88% 
w/w and 9-5 to 10-5% w/v of H3PO4 respectively. Tests for 
phosphate, in which no turbidity should be produced with ether 
(6 parts) and alcohol (2 parts), and for nitrate by treatment with 
sulphuric acid and indigo solution, are included. Acide Phos- 
phorique Officinal, Fr. Cx. 1937, determined by precipitation 
with magnesia mixture and ignition to pyrophosphate, contains 
not less than 49*7% of H3PO4. The dilute acid contains 10% 
HsP 04 . Acidum phosphoricum, P.G. FJ, contains 24-8 to 25*2% 
of H3PO4. 

The best method for the complete titration of PiOj, NaHsP 04 and NasHPO, 
is the use of phenolphthalein at a temperature of 55* to 70® after CaCl, has 
been added to the phosphate solution. The proportion of hosphate to CaCl, 
should be 1 in 2 to 1 in 5. — ^per Yearb. Pharm.^ 1926, 305. 

Metaphoaphoric Acid, HPO#==8O-0, is equivalent to glacial phosphoric 
acid, and is employed as an albumin test (vide urine, p. 641). 
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AmmoiliiPhosphas (5.P.C.). A mixture of the di-ammonium 
and di-hydrogen salts, containing not less than 20% of NHg. The 
B.P.C. directs 1 g. to be dissolved in 200 ml. of water, 25 ml. of 
25% sodium hydroxide solution added, the liberated ammonia 
distilled into 50 ml. of N/2 sulphuric acid and the excess acid 
titrated with N/2 sodium hydroxide to methyl red. 

Calcii Phosphas (P.P.). Assayed by addition of ammonium 
acetate and ammonium oxalate to a solution slightly acidified with 
hydrochloric acid, heating and allowing to stand for several hours, 
filtration and ignition with sulphuric acid of the washed precipitate. 
Contains calcium equivalent to 85% of Ca3(P04)2. Calcii Phosphas 
Tribasicus, U.S.P. JCII, loses not more than 8% on ignition, and 
then contains not less than 90% of Ciis(PO^) 2 . Detennined by 
precipitation with ammonium molybdate solution, decomposition 
of the washed precipitate with N/ 1 sodium hydroxide and back 
titration with N/2 sulphuric acid, using phenolphthalein indicator. 
Limit of fluorine, not more than 0-005%; 2 g. of the substance, 
5 ml. of perchloric acid and 15 ml. of distilled water is distilled at 
135® to 145®, by gradual additions of water, until 70 ml. has been 
collected. An aliquot is adjusted to the same reaction to sodium 
alizarinsulphonate as distilled water by addition of N/20 sodium 
hydroxide. 1 ml. of N/10 hydrochloric acid is added to the 
solution and to the water control, and 0-025% thorium nitrate is 
added gradually to the test solution until the liquid is faintly 
pink and the same quantity added to the water control. Sodium 
fluoride solution (0*00222%) is then added to the control until 
after adjusting to the same volume, the colours match. By weight 
of magnesium pyrophosphate the Fr. Cx. 1 937 requires Phosphate 
Di-acide de Calcium to contain 97% of the monohydrate, Phos- 
phate Mono-acide de Calcium to contain 97% of the dihydrate, 
and Phosphate Neutre^ de Calcium, determined on the substance 
dried at 100°, to contain 92% of the anhydrous substance; loss of 
the latter at 100°, not more than 3% and on incineration not more 
than a further 5%. Calcium phosphoricum, P.G. VI, leaves 25 to 
26*2% of residue on ignition. Calcium phosphoricum bibasicum, 
P, Helv, V, is determined by dissolving 1 g. in 25 ml. of N/ 1 
hydrochloric acid, diluting with 150 ml. of water and titrating to 
methyl orange with N/ 1 sodium hydroxide; 1 ml, is equivalent to 
0-1361 g. of CaHPO^ and the salt should contain from 78*8 to 
80*2% of anhydrous CaHP04. Mono- and tribasic salts are 
excluded by titration to phenolphthalein after the previously 
neutralised solution has been treated with neutral calcium chloride 
solution, The same salt for veterinary use must contain from 35 to 
38% of PgOft. Calcium phosphoricum monobasicum, P. Helv, V, 
contains not more than 5% of free phosphoric acid and not less 
than 92% of Ca(H2P04)3 4-H20. Phosphoric acid determined by 
titration to methyl orange with N/1 sodium hydroxide and 
Ca(H2P04)2 by continuing the titration to phenolphthalein with 
addition of calcium chloride, calculating by subtracting twice the 
methyl orange reading from the phenolphthalein reading. Calcium 
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phosphoricum tribasicum, P. Helv, V, is assayed by dissolving 
about 1 g,, accurately weighed, in 25 ml. of N/ 1 hydrochloric acid, 
diluting with 200 ml. of water and, after adding 3 or 4 drops of 
methyl orange, titrating with N/ 1 sodium hydroxide until the red 
colour disappears, rotating constantly to redissolve the precipitate 
formed. Each ml. of N/1 HCl is equivalent to 0-07756 g, of 
Ca3(P04)2 and the salt should contain not less than 95%. 

Determination of Phosphorus in Syrups, An amount of material corres- 
ponding to from 15 to 20 mg. of PaO# is dissolved in 70 ml. of water, 5 ml. of 
nitric acid is added and 10 g. of ammonium nitrate, and the temperature raised 
to 65*. To the stirred solution is then added, in a thin stream, 35 ml. of nitric acid 
solution of ammonium molybdate. The mixture is stirred for a further 30 seconds, 
allowed to stand at a temperature of 65® to 70® for 15 minutes, removed from the 
water-bath and allowed to cool for a further 15 minutes, the supernatant liquid 
being then filtered off through an asbestos or paper pulp filter in a Gooch 
crucible under slight suction. The i>recipitate is washed, as far as possible by 
decantation, with two 20 ml. portions of 5% nitric acid, then with five 
20 nil. portions of 5% ammonium nitrate solution, and finally with small 
quantities of water. The final washings should not redden litmus paper. The 
precipitate is transferred to the original beaker, the crucible being washed out 
with about 50 ml. of water, 50 ml. of N/5 sodium hydroxide (free from carbonate) 
is added, the yellow precipitate allowed to dissolve completely, and the excess of 
alkali titrated with N/5 hydrochloric acid, using thymol blue or phenol violet 
as indicator and titrating to the yellowish-green tint. — G. J. W. Ferrey, Quart. 
J. Pharm., 1934, 347. 

Magnesii Phosphas (B.P. C. Supp. IV) . Consists of Mga(PO 4) 2 
with about 30% of combined water. The residue on ignition is 
not less than 68%. Magnesii Phosphas Tribasicus, U.S.P, XII, 
loses on ignition, 20 to 27% of its weight and then contains not 
less than 98% of Mg3(P04)2. Assayed by the method described 
for Calcii Phosphas Tribasicus. Limits for carbonate, residue 
insoluble in hydrochloric acid (0-2%), barium, heavy metals, 
arsenic, soluble salts (1*5%), sulphate, chloride, nitrate, calcium 
and of dibasic salt and magnesium oxide arc included, 

Tabellae Magnesii Phosphatis Txibasici^ (U.S.P. XII). Contain 94 to 
108% of the labelled amount of Mga(P 04 )a, 5HaO, including all tolerances. 
Limit tests for calcium and soluble salts are included. Assayed by igniting a 
weighed quantity of powdered tablets, dissolving the residue in nitric acid and 
water, filtering and thoroughly washing the filter with hot water. After the 
filtrate has been made slightly alkaline with ammonia solution, the precipitate 
formed is dissolved by addition of nitric acid and the solution warmed to 50® 
and solution of ammonium molybdate added. The mixture is kept at 50® for 
30 minutes and the precipitate then washed with cold water until free of acid. 
The precipitate is dissolved in a known excess of N/1 sodium hydroxide and 
the excess alkali titrated with N/2 sulphuric acid, using phcnolphthalein 
indicator. 

Potassii Phosphas (B.P.C.), KaHP04 = 174-2. Loses not 
more than 5% at 1 00° and then contains 98% of the pure substance. 
Assayed by titration with N/2 sulphuric acid to the green colour 
of bromocresol green indicative of pH 4*5, which converts the 
dipotassium compound into the di-hydrogen compound. 

Potassii Phosphas Acidus (B.P.C,). KH2PO4 136-1. 
Contains 97% of KH2PO4. Titrated with standard sodium 
hydroxide in the presence of sodium chloride using phenol - 
phthalein as indicator. A limit of dipotassium phosphate by 
neutralisation with N/ 1 0 sulphuric acid to the 4*5 green colour 
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of bromocresol green, equivalent to about 1*7% of K2HPO4, is 
included. 

Sodii Phosphas {B.P. Add. I). Na2HP04,12H20 = 358*2. 
Assayed by titration to pH. 4*5 with N/2 sulphuric acid using 
bromocresol green as indicator, which replaces the B.P, *14 
titration to NaH2P04 with methyl orange indicator. Contains 
from 99% to the equivalent of 105% of Na2HP04, 12H2O. A 
test for absence of fluorides, by treatment of a solution acidified 
with acetic acid, with calcium chloride solution is included; no 
turbidity should be produced on standing for 1 hour. Sodii 
Phosphas, U.S.P. XII, loses 43 to 50% at 110®, and then contains 
not less than 98% of Na2HP04; assayed by precipitation with 
magnesia mixture, finally weighing the ignited residue of pyro- 
phosphate. 

Sodium phosphate may contain fluoride as impurity, which may cause serious 
disturbance in biochemical work. — ^A. Harden, Nature, Land., ii/1934, 101. 

The addition of 10 ml. of a 33% solution of sodium hexametaphosphate 
(Calgon) to the Fehling’s solution immediately before the addition of the invert 
sugar will eliminate interference due to the presence of calcium. When an excess 
of sodium hexametaphosphate is added to a solution of a calcium salt the calcium 
becomes inert and cannot be detected by any of the normal reagents. — G, W 
Gaskin, Analyst, 1933, 318. 

Sodii Phosphas Acidus (B.P.). NaH2P04,2Ha0~ 156*1. 

Contains not less than 98% of the pure salt. It is assayed by 
titration with N/2 sodium hydroxide after the addition of 25% of 
sodium chloride. A titration of not more than 1 ml. of N/IO 
sulphuric acid for 1 g. of salt, to bromocresol green, represents a 
limit of the di-sodium salt equivalent to about 1 *4% of Na2HP04. 
The U.S.P. XII requires Sodii Biphosphas to lose 10 to 15% of 
water when dried for 1 hour at GO® and then at 100°; it then con- 
tains 98% of the anhydrous acid phosphate; the acidity or 
alkalinity (disodium phosphate) to methyl orange of 2 g. is between 
0*3 ml. N/1 sodium hydroxide and 0*3 ml. N/1 sulphuric acid. 
Phosphate Monoacide de Sodium, Fr. Cx. 1 937, contains not less 
than 99% of Na2HP04,12HoO. The anhydrous salt contains not 
less than 98%. 

Sodii Phosphas Exsiccatus (B.P.C.). Loses not more than 
2% at 100° and then contains 99% of Na2HP04, determined by 
the B.P. method for Sodii Phosphas. Sodii Phosphas Exsiccatus, 
U.S.P. XII, contains 98% of the anhydrous compound after 
drying to constant weight at 1 10°; loss at 1 10°, not more than 5% ; 
assayed by precipitation as magnesium ammonium compound and 
ignition to pyrophosphate. 

Sodium Acid Pyrophosphate, as used in baking powder, is the anhydrous 
compound, NajHaPaOv. The aqueous solution is neutral to methyl orange and 
acid to phenolphthalein. 

Estimation of Phosphates, 'I'he followitig niodilied procedure for the 
colorimetric determination of phosphates is recomnrended: — Reatients. Am- 
monium molybdate solution, 5 g. of ammonium molybdate in Ihu ml. of N 
sulphuric acid, 

Hydroquinone solution, 0-3 g. of hydroqtiinojie dissolved in KM) ml. of tlis- 
tilled water made slightly acid with one drop of concentrated sulphuric acid. 

Sodium succinate solution, 20 g. (anhydrous basis) of sodium succinate in 
100 ml. of distilled water. Sample. All phosphorus should be in the ortho 
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form of the acid in clear colourless solution at about 5*0. Procedure, To 
an aliquot of the sample equivalent to not more than 0*3 mg. phosphorus and 
contained in a volume of not less than 10 ml., add the following in order, 
mixing well after each addition: (1) 2 ml. ammonium molybdate solution, 
(2) 2 ml. hydroquinone solution, (3) 2*5 ml. sodium succinate solution. 
Adjust the volume to 25 ml. with distilled water and measure the colour at 
460 mu within four hours. — L. S. Stolojff, Industr, Engng Chem. (anal. Edn.), 
1942, 637. 


ACIDUM SALICYLICUM 

Acidum SaUcyUcum (B.P.). CeH 40 H-COOH=* 138-0, M.p., 
158® to 150°. When titrated in alcoholic solution with N/2 
sodium hydroxide using phenol red as indicator a purity of 
99*5% is indicated. Ash not more than 0*05%. No assay was 
included in the 1914 Pharmacopoeia. The U.S.P, XII requires the 
same purity after drying the acid for 5 hours over sulphuric acid; 
titration of a solution in alcohol is made with N/10 sodium 
hydroxide using phenolphthalein as indicator. Acidum salicylicum, 
P. Helv, F, is required to contain at least 99*6% of the pure acid 
and to melt between 155° and 157°. 

Vanadate Test for Salicylic Acid* Mix equal parts by volume of 40% 
formaldehyde and cone, sulphuric acid and cool the mixture thoroughly. 
Moisten the substance to be tested in a dish with the mixture, add a little 
ammonium vanadate and stir well. If salicylic acid is present a Prussian blue 
colour appears immediately, changing rapidly to greenish blue and finally green. 
For about 1 mg. of salicylic acid use 2 drops of the liquid and 2 to 3 mg. of 
ammonium vanadate. The only other substance giving the colour is salicylic 
aldehyde.— P/iarw. J., i/1915, 521. 

The second report of the Commission Internationale des Spdcialit6s includes 
an agreed method for the determination of salicylic acid in which the acid is 
converted to tribromophenol by the addition of excess of bromide-bromate 
solution and acidifying, the excess of bromine being determined iodometrically. 
— Fed. int. Pkarm., 1938, 76. 

Assay of Ointment* The following assa^ for salicylic acid in the B.P. 1932 
ointment is recommended by the Sub-Committee on the Assay of Galenicals of 
the Committee on Pharmaceutical Chemistry; — ^Boil about 5 g., accurately 
weighed, with 20 ml. of water and 20 ml. of N/ 1 sodium hydroxide under a reflux 
condenser for fifteen minutes. Filter through a wet filter paper, wash the 
residue and filter with hot water; cool, and dilute the mixed filtrate and washings 
to 100 ml. Transfer 50 ml. to a stoppered flask; add 50 ml. of N/10 bromine, 
50 ml. of water and 5 ml. of hydrochloric acid, shake repeatedly during half 
an hour, add 15 ml. solution of potassium iodide and titrate with N/10 sodium 
thiosulphate. Each ml, of N/10 bromine is equivalent to 0*00230 g. of 
C 7 HeOi. Limits of 1»9 to 2'1% of CtHqOb are suggested. (British Pharma-^ 
copoeia Commission Report^ No. II, Ma^y 1939.) 

The use of salicylic acid as a preservative is now illegal (see p. 837). 

Detection, Concentrate liquid (distil oif any alcohol) in presence of alkali 
and sodium chloride, acidify and shake out with chloroform, evaporate and 
add ferric chloride solution — ^violet colour. See also Scheme for Recognition of 
Organic Chemicals and imder Acidum Benzoicum, p. 6. 

Official quantitative and qualitative methods for the determination of salicylic 
acid in foods are described in Methods of Analysis (A.O.A.C., 1940, 454). 

Detection and Determination in Presence of Benzoic Acid* Nicholls’s 
modification of the Jorissen test is advocated. To the solution to be tested, 
containing about 20 mg. of mixed acids in 25 ml., is added 1 ml. of 2% sodium 
nitrite solution and 1 ml. of 0*3% crystalline copper sulphate solution in 10% 
acetic acid. The mixture is heated in a boiling water-bath for 15 minutes, 
cooled and diluted to 50 ml. The red colour is matched against that given by a 
standard solution prepared by carrying out the test on 5 ml. of 0*1 ®/o salicylic 
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acid solution diluted to 40 ml., using 5 ml. each of the nitrite and copper sulphate 
solutions and diluting the final solution to 100 ml. 

The benzoic acid may be detennined after destroying the salicylic acid with 
alkaline potassium permanganate. The solution is warmed to 50® with 5 ml. of 
N/10 potassium hydroxide and N/10 permanganate added slowly until a pink 
colour persists. The mixture is then acidified with 1 in 3 dilute sulphuric acid 
and decolorised with acetic acid added drop by drojp. The benzoic acid is 
extracted with ether from the solution saturated with ammonium sulphate, 
converted to the ammonium salt and determined by the method for foodstuffs 
(see p. 6). The method can be applied to the determination of sodium 
salicylate and sodium berizoate in compound glycerin of thymol by separating 
the mixed acids by acidification and extraction with ether following a pre- 
liminary extraction of the volatile oils from an unacidified 1 in 5 solution by 
means of ether. — F. W. Edwards, H. R. Nanji and M. K. Hassan, Analyst, 
1937, 175. 

A tentative method for the determination of salicylic acid in the presence 
of other phenols is described in Methods of Analysis (A.O.A.C., 1940, 572). 

Ammonii Salicylas (N.F, VII). NH4C7H6OS “ 155*1. After drying for 
24 hours over sulphuric acid it contains not less than 98% of the pure substance; 
assayed by the method described for Sodium Salicylate, B.P., using tenth- 
normal hydrochloric acid. 

Magnesii Salicylas (B.P.C.). CuHioOcMg.ffijjO. Loses not 
more than 19% at 110° and then contains 99% of the anhydrous 
salt. Assayed by the B.P. process for Sodii Salicylas by titration 
with standard sulphuric acid to bromophenol blue. 

Potassii Salicylas (B.P. C. ). C^HsOaK =176-1. Dried at 11 0° 
it contains 99% of the pure substance. Moisture, determined at 
1 10°, not more than 1%. Assayed by the B.P. ether-acid titration 
used for Sodii Salicylas. 

Sodii SaHcylas (B.P.). CcH 40 H-COONa= 160-0. A purity 
of 99-5% is required for the substance dried at 110°. Loss at 
110° not more than 1%. The separated salicylic acid melts 
between 158° and 159°. It is assayed by titration with half normal 
sulphuric acid, removing the liberated acid with ether and using 
bromophenol blue as indicator. Sodii Salicylas, U.S.P. XII, after 
drying for 4 hours at 110°, contains 99-5% of NaC7Hi;0;j. Limit 
of moisture 0*5%; assayed similarly using N/2 hydrochloric acid. 
Salicylate de Sodium, Fy. Cx. 1937, assayed as the lithium salt, 
contains 99% of the sodium salt, corresponding to 85-4®i, of 
salicylic acid. 

Tabellae Sodii Salicylatis (V.S.P. XII). Contain 93 to 107% of the 
labelled amount of NaC^HsOn, including all tolerances. Assayed by trans- 
ferring a weighed quantity of powdered tablets to a separator with wjitcr, 
acidifying and extracting the liberated salicylic acid with ether, removing the 
ether, dissolving the residue in alcohol and water and titrating with N/lo 
sodium hydroxide, using phenolphthalein indicator. 

Strontii Salicylas (N.F. VII). (CoH40H-COO)8Sr,2HjO -397*7, Loses 
not more than 3% over sulphuric acid for 2 hours, and then contains not less 
than 99% of the pure salt; assayed by titration with N/2 hydrochloric acid to 
methyl orange, removing the liberated salicylic acid with ether. 

Metliylis Salicylas (B.P. Add. I). 152-1. Assayed 

for esters by saponification of the neutralised substance with N/2 
alcoholic potash during one hour, dilution, and back titration with 
standard sulphuric acid to phenolphthalein, the equivalent of the 
titration for free acid being subsequently deducted. A blank 
titration on the alcoholic potash is performed; each millilitre of 
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N/2 alcoholic potash is equivalent to 0*07603 g. of CsHsOb; a 
titration difference indicating not less than 98% should be 
obtained. Sp. gr., 1 *186 to 1*191; refractive index at 20°, 1 *536 to 
1*583. Methylis Salicylas, U,S.P, XII, may be the synthetic or 
the natural substance and must be labelled accordingly. In 
assaying, the saponification is allowed to proceed for 2 hours; a 
purity of 98% is required. 

Oleum Betulae (H.P.C.). This naturally occurring oil should 
contain 98% v)Jw of esters calculated as methyl salicylate and 
determined by the B.P. ester process. Sp. gr., T182 to 1*192; 
optical rotation, + 0*5° to —0*5°; refractive index at 20°, 1*534 
to 1*538. 

Distinction from Methyl Salicylate, To 5 drops of the oil in a test tube add 
S drops of a 5% alcoholic solution of vanillin and 1 ml. of alcohol, shake well 
and add 2 ml. of concentrated sulphuric acid; mix thoroughly. Sweet birch oil 
gives a red coloration while methyl salicylate gives a yellow, — Perftim. essent. 
Oil Rec., 1914, 60. 

Salol (B.KC.), CeH 4 *OH*COOC 6 H 6 . The P.P.C. requires 
the substance to melt between 42° and 43*5°. Phenylis Salicylas, 
U.S.P. XII, melts between 41° and 43°. 

Tabellae Phenylis Salicylatis (N.F. VII), Contain 91 to 109% of the 
labelled amount of phenyl salicylate, including all tolerances. Comply with 
a test for absence of uncombined phenol and salicylic acid. Assayed by heating 
with sodium hydroxide solution for 45 minutes over a steam-bath, acidifying 
the solution and extracting the salicylic acid with ether, washing the ether 
extracts, evaporating the ether and finally titrating the residue, dissolved 
in neutral alcohol, with N/10 soditun hydroxide, using pheiiolphthalein in- 
dicator. 

Tentative methods for the determination of mixtures of salol and phenacetin, 
and salol, phenacetin and acetylsalicylic acid are given in Methods of Analysis 
(A,0,A.C., 1940). 

Methylis Hydroxybenzoas {B.P.C. Supp, III). CsHgOa^ 
152*1. M.p., 122° to 130°. Ash not more than 0*1%. Methylis 
Parahydroxybenzoas, iV.F. VII, m.p., 125° to 127°, when dried at 
100° and assayed by hydrolysis with N sodium hydroxide and 
back titration with N sulphuric acid to 6*7, contains not less 
than 99% of CaHsOa, 

Propylis Hydroxybenzoas (B.P.C. Supp. III). CjoHmOs— 
180*1, M.p., 96° to 97°. Ash not more than 0*1%. 

Methods are given for the detection and determination of p-hydroxybenzoic 
acid and its esters, cinnamic acid and anisic acid. — F. C. M. Jansen, Client, 
Weekbl, 1936, 33, 1. 

Detection and Determination in Presence of Salicylic and Benzoic 
Acids, 

Detection. The preservative is extracted from food products, etc., by means 
of an organic solvent and is hydrolysed with alcoholic potash to decompose 
any esters of p-hydroxybenzoic acid present. I'he acids are converted to the 
ammonium salts and the .solution boiled until the vapour is neutral. The 
following tests are then applied to the solution: — (I) Millon’s Reagent. (//) Iron 
Reagent B (see Determination of Benzoic Acid in Foodstuffs, see p. 6), (II J) 
Jorissen’s test (see p. 36). (IV) Copper sulphate — evaporate an aliquot part of 
the ammonium salt solution containing at least 2 mg. of the jp-acid with 1 ml. 
of 2% cojjper sulphate solution on a water-bath to 1-2 ml. (V) Nicholls’s 
benzoic acid test after oxidation of salicylic acid, if present, with alkaline 
permang^ate (see p. 37). (VI) Mohler’s test:— A portion of the ammonium 
salt solution is evaporated to dryness with sufficient N/l() potassium hydroxide 
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to form the potassium salt and the residue treated as described by \\\in^{Amlyst 
1927, 225). The following table gives the indications shown by these tests: — 
Test Result Inference Remerks 

I Millon .. No red colour .. Salicylic and ^-acids Omit tests 77, 

absent . . , . HI and JV. 

Red colour . . Salicylic and/or p-acid Apply tests JI^ 
present . . . . Ill and IV, 

II Ferric chlor- Violet colour . . f(a) Salicylic acid pres- Confirm by 

ide . . J ent . . . . . . test III, 

) (b) p-Acid may also be "I 
L present .. .. I In either case 

r(a)p-Acid alone may f confirm by 
No violet colour I be present,. ..J test IV. 

I fb) Salicylic acid absent Omit test HI, 

III Jorissen . . Pink colour . . Confirms presence of 

salicylic acid. 

IV Copper salt Characteristic Confirms presence of 

crystalline p-zeKd. 

precipitate 

No crystals within p-Acid absent, 

12 hours 

V Nicholls* . . No violet colour Benzoic acid absent. 

Violet colour . . Benzoic acid present. Confirm by 

test VI , 

VI Mohler as Red colour . . Confirms presence of 

modified benzoic acid, 

by Illing 

Determination* In the absence of salicylic acid the p-acid is determined 
colorimetrically with Millon’s reagent. 20 ml. of ammonium salt solution 
containing not more than 2 mg. of acid is heated with 2 ml. of the reagent. 
Different quantities of a standard solution of the jfj-acid are treated similarly 
and both test solution and the standard are heated in a boiling watcr-batl) for 
2 minutes, then diluted to 50 ml. in Nessler glasses and the colours compared. 
In the presence of salicylic acid, the latter is determined colorimetrica]l>[ (s.c., 
by test II or III above). A quantity of the ammonium salt solution containing, 
say, 0*5 mg. of salicylic acid is diluted to 20 ml. and treated with Mil Ion's 
reagent as described, standards being prepared with the same weight of salicylic 
acid and varying quantities of the p-acid. — F. W. Edwards, H. R. Nanji and 
M. K. Hassan, Analyst, 1937, 178. 

Colour Test, The mixed mono-, bis-, and tris-azophenols produced by 
coupling p-hydroxybenzoic acid with benzene diazonium chloride are insoluble 
in sodium carbonate solution while the product from salicylic acid is readily 
soluble. The ethereal solution of the compounds from p-hydroxybenzoic 
acid acquires a red colour when shaken with sodium hydroxide solution. I’lie 
test is conducted as follows;— The diazotising solution is prepared by adding 
a 22-5% w/v aqueous solution of sodium nitrite to a solution of aniline 5 g. in 
hydrochloric acid 13 ml. and water 26 ml., the temperature being kept below 
5°, until free nitrous acid is present as indicated by starch iodide paper. A 
small quantity of the mixture of acids is dissolved in .sodium hydroxide solution 
and cooled below 5°. Excess of the diazo solution is added and after a short 
time the mixture is acidified and extracted with ether. The ethereal e.xtract is 
then shaken with sodium carbonate to remove the salicylic acid derivative. 
On shaking with sodium hydroxide the ethereal layer acquires a red colour. 
If the acids are extracted from foodstuffs they will be obtained in the form of 
esters which must be hydrolysed before the test is applied. — S. O. Stevenson 
and J. C. L. Resuggan, Analyst, 1938, 152. 


ACIDUM SUUPHURICUM 

Acidum Sulphuricum (B.P,). Contains not less than 95% 
zv/zo of H 2 SO 4 with a sp. gr. of about 1-84. The B*P, 

* If tests II and IJI are positive, the preliminary oxidation with alkaline 
permanganate must be carried out before applying this test. 
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limits the amount of oxidisable impurities present by addition of 
0*1 ml. of N/10 potassium permanganate to a cooled mixture of 
5 ml. with 20 ml. of water, which should not be decolorised 
within 5 minutes; and nitrate by 5 ml. with 5 ml. of water not 
decolorising 0-5 ml. of indigo carmine solution. Acidum Sul- 
phuricum Dilutum, contains from 9*5 to 10*5% zo/w of 

H 2 SO 4 , and has a sp. gr. of 1*064 to 1 *073. The strong acid of the 
U,S.P. XII contains 94 to 98% w/w of H 2 SO 4 ; sp. gr. at 25°, 
about 1*84. The dilute acid contains 9*5 to 10*5% w/v of 
H 2 SO 4 ; sp. gr. at 25° about T064. The acid of the Fr, Cx. 1937 
contains not less than 95% of H 2 SO 4 and has a sp. gr. at 20° of 
about 1*8385. The dilute acid (sp. gr. at 15°, T068) contains 
10% H 2 SO 4 . Acidum sulfuricum, P.G. F7, contains 94 to 98%, 
Acidum sulfuricum crudum not less than 94%, and Acidum 
sulfuricum dilutum from 15*6 to 16*3% of H 2 SO 4 . 

The British Standards Institution has published British Standard Density - 
Composition Tables for Aqueous Solutions of Sulphuric Acid (B.S.S. No. 
753 — 1937) giving the concentration of acid in g. of HaSO* per 100 g. and in g. 
of HjS 04 per 1000 ml. corresponding to densities of 0 to T834 for each 2® 
over the range of 10® to 40®. The tables are designed for use in conjunction 
with British Standard Density Hydrometers. 

Acidum Sulphuricum Aromadcum (P.P.C.). Contains 
12*2 to 13*5% zo/v of free and combined sulphuric acid. 
Assayed by evaporation with excess standard sodium hydroxide 
solution followed by titration of the dissolved residue with stan- 
dard sulphuric acid, using methyl orange indicator. The U,S.P. 
XI preparation contained free sulphuric acid and ethylsulphuric 
acid equivalent to 19 to 21 % tv/v of H 2 SO 4 . 

Calcii Sulphas Exsiccatus (B.P,C.). CaS 04 ,iH 20 = 145*1. 
The B,P.C, specifies the solidifying power; a mixture of 20 g. 
with 10 ml. of water at 15° to 20° sets in about 3 minutes, the test 
being performed in a cylindrical container of about one inch 
diameter; after 3 hours the edges of the moulded mass retain their 
sharpness of outline and do not crumble under pressure of the 
fingers. 

Ligamentum Calcii Sulphatis (P.P.C.). The weight of a 
length of 4 yards of 2-inch bandage is not less than 2*5 ounces, the 
fabric alone weighing not less than 85 grains; the other widths 
should be in proportion; not less than an average of 33 threads 
in the warp and 19 in the weft, per inch. The bandage should be 
reasonably free from loose powder and 75% of the weight of the 
bandage should be plaster of pans which is adherent to the fabric. 

Magnesii Sulphas (P.P.), MgS 04 , 7 H 20 = 246*5. The 97*4% 
standard of the 1914 Pharmacopoeia is replaced by a standard of 
not less than 99*5% and not more than the equivalent of 102% of 
the pure salt.^ Assayed by precipitation as magnesium ammonium 
phosphate with sodium phosphate in ammoniacal solution con- 
taining ammonium chloride, filtration after shaking and standing, 
washing with 2 % ammonia solution and final ignition to pyro- 
phosphate. The substance of the U.S.P. XII is required to contain 
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from 40 to 52% of water, and after ignition to the anhydrous 
salt contains not less than 99-5% of MgS04. 

Magnesii Sulphas Exsiccatus (J5.P.C*). Contains from 62 
to 70% of MgSO*, when precipitated as the magnesium am- 
monium phosphate compound and ignited to pyrophosphate. 
Magnesium sulfuricum siccatum, P. Heh. V, contains about two 
molecules of water and on heating to a low red heat loses from 
22-5 to 25% of water. 

Ammonii Persulphas (P.P.C.). (NH4)2Sa08~ 228*2. Con- 
tains not less than 98% of the pure substance. Assayed by the 
method of the P.P.C.’34: to 0*5 g. dissolved in 10 ml. of water, 

50 ml. of N/ 10 oxalic acid and 0*2 g. of silver sulphate in 20 ml. of 
dilute sulphuric acid are added, after heating on a water-bath till 
evolution of carbon dioxide has ceased the mixture is diluted and the 
excess oxalic acid titrated with standard potassium permanganate. 

Potassii Persulphas (P.P.C.). K2S208= 270*3, Assayed by 
the oxidising action of one equivalent of oxygen upon excess oxalic 
acid, as in the P.P.C. titration for Ammonii Persulphas, it contains 
not less than 98% of K2S2O8. 

Sodium, Ammonium and Potassium Parsutj^hates are strong bleaching 
agents, the Isst known as Anthion, and the ammonium salts are used in photo- 
graphy to reduce dense^ negatives — ^they oxidise and then dissolve part of the 
silver. On adding barium chloride to a solution of a persulphate there is no 
precipitation but, on warming, barium sulphate is thrown down. 

The ammonium salt is prepared by electrolysis of a solution of ammonium 
sulphate containing sulphuric acid. In presence of water it yields ozonized 
oxygen. It bleaches, and has been used as a hand disinfectant and to sterilise 
sponges. 

Potassii Sulphas (S.P.C.). K2S04= 174*3. Contains not less 
than 99% of the pure salt, determined gravimetrically by pre- 
cipitation and ignition of the barium compound. A 2% solution 
should not be acid to methyl orange. Potassii Sulfas, N,F. VII , 
contains 99%. 

Sodii Sulphas (B.P.). Na2SO4,10H2O=- 322*2. Assayed by 
weight of the ignited barium salt, it contains not less than 99% 
and not more than the equivalent of 102% of Na2S04, IOH2O. The 
substance of the U,S.P, XII contains not less than 99% of the 
anhydrous salt, after rendering anhydrous at 110°; loss at 110°, 

51 to 57%. 

Sodii Sulphas Exsiccatus (P.P. Add, IV), Na2S04= 142*1, 
Loses not more than 5% of its weight at 100°, and then contains 
not less than 99% of the anhydrous substance. Assayed by 
precipitation with barium chloride and ignition of the insoluble 
sulphate. Complies with the tests for purity for Sodii Sulphas 
using 2/5 of the quantities. The N.F. VII substance loses not 
more than 3 % at 1 00°, and is then of the same purity. Natrium 
sulfuricum siccatum, P.G. VI, contains not less than 88*6% of 
Na 2 S 04 , 

Zinci Sulphas (P.P. Add. I), ZnS04,7H20=- 287*5. Assayed 
by the process of the British Pharmacopoeia Add. I; a solution of 
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0*4 g. in 120 ml. of water, just acidified with dilute sulphuric acid 
and mercuric ammonium thiocyanate solution added, is set aside to 
crystallise; the filtered precipitate is washed with five 10 ml. 
quantities of diluted ammonium mercuric thiocyanate (1 : 50), 
and then titrated immediately after the addition of 5 ml. of water, 
40 ml, of hydrochloric acid and 5 ml. of chloroform, with M/5 
potassium iodate. It contains from 99-5% to the equivalent of 
101% of ZnS04,7Ha0. Zinci Sulfas, U.S.P.XII, contains from 
55*58 to 61*0% of ZnS04, corresponding to not less than 99^^', of 
crystalline substance and is assayed by precipitation as carbonate 
and ignition to oxide; limit of alkalis and alkali earths weighed as 
sulphate, 0*5%, 


ACIDUM SULPHUROSUM 

Acidum Sulphurosum (R.P.C.). Contains not less than 4*5% 
and not more than 5*5% w/w of SO2, corresponding to 5*76 
to 7*05% w/vj of H2SO3. Sp. gr. about 1*025, Estimated by 
oxidation with excess standard iodine and titration with sodium 
thiosulphate. 

Sulphurous acid is a strong reducing agent. For example, many colours are 
bleached by the sulphurous add combining with the oxygen of any water present, 
hydrogen being liberated, which latter forms colourless compounds with the 
colours. These compounds may then be removed by washing. 

The gas compressed in small cylinders was used for room disinfection, but 
formaldehyde is more frequently used now. 

Official qualitative and quantitative methods for the determination of 
sulphurous acid in foods are described in Methods of Analysis (A.O,A.C., 
1940 , 463 ). 

Sulphur Dioxide in Industry. 

Sulphur dioxide is one of the most commonly used gases. 
Apart from its occurrence in industry in the roasting of ores and 
the distillation of coal, it is used extensively in refrigeration, 
fumigation, and for bleaching. It is colourless, but possesses a 
distinctive odour, whilst some people taste it even more readily 
at the back of the mouth than they are able to smell it. At one 
time it was believed that sulphur dioxide in the air of towns did 
considerable damage, but much of the damage attributed to it 
may be caused by sulphuric acid, to which it is stated to be 
oxidised fairly readily. In the neighbourhood of blast furnaces 
vegetation may be attacked at a distance of several miles, conifers 
being particularly susceptible. In high concentration it acts as 
an asphyxiant, but, as generally encountered, it is an irritant. 
Concentrations of 400-500 parts per million are dangerous even 
for a short exposure. 20 parts per million will cause coughing 
in a short time, whilst not more than 10 parts per million can be 
inhaled for any considerable period. The least detectable odour 
is stated to be between 3 and 5 parts per million. 

Detection and Determination, Three methods are in general 
use for the determination of sulphur dioxide in air, all of which 
have been adapted for the particular purpose in hand. For the 
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detection of comparatively large amounts of the gas, i.e., a con- 
centration of 1 0 parts per million or more, the air is drawn through 
a test paper, prepared by soaking in a dilute solution of glycerin 
containing 1% of potassium iodate and 2% of potassium iodide, 
drying and using fresh. The colours obtained are compared with 
standard coloured charts. Sulphur dioxide in the air in amounts 
down to 1 part per 100,000,000 is determined by drawing a known 
volume of air, usually over a 24-hour period, through a 1% 
hyperol solution and determining the increase in acid formed 
either by titration with N/lOO NaOH or by precipitation as 
barium sulphate. Active sulphur dioxide in the air is determined 
by exposing cylinders coated with a tragacanth suspension of 
lead peroxide and determining the quantity of lead sulphate 
formed. — {Toxic Gases in Industry, No, 3, D.SJ.R.) 

Sodii Sulphis (B.P.C.). NaaS03,7H20- 252-2. Assayed by 
addition of excess standard iodine solution and titration with 
sodium thiosulphate, using starch mucilage indicator, a purity of 
not less than 94% should be indicated. Thiosulphate is limited by 
absence of turbidity on addition of hydrochloric acid to a 10% 
aqueous solution. 

Sodii Metabisulphis (B.P. Add. IV). Na2S206== 190*1. By 
oxidation with excess of N/IO iodine in acid solution and back 
titration with N/ 10 sodium thiosulphate, it contains not less than 
90% of Na2S206. A test for absence of thiosulphate is included. 

Sodii Thiosulphas (B.P. Add. I). 

On titration with N/10 iodine, 99 to the equivalent of 101% of 
Na2S203,5H20 is indicated. Sodii Thiosulphas, U.S.P. XII, 
contains 99% of Na2S203, determined on the anhydrous substance; 
loss at 40® to 50®, and afterwards at 100°, 32 to 37%. Natrium 
thiosulfuricum is official in the P.G. VI. 

■ Decinormal sodium thiosulphate solution is stable for 5 months if prepared 
with 0*05% NaOH and 0-1% sodium benzoate as preservatives. — ^J, Ehrlich, 
Industr. Engng Chcm. {anal. Edn.\ 1942, 5, 406. 

Auri et Sodii Thiosulphas {B.P.C.). Na3Au(S203)2,2H20~ 
526-5. Should retain its colour, physical properties and solubility 
when kept in closed phials at 75® for 24 hours. Assayed by the 
B.P.C. process for Au content by treatment of 0-8 g. in 50 ml. o£ 
water with 10 ml. of N/1 sodium hydroxide and 10 ml, of 20 vols. 
hydrogen peroxide, boiling off excess peroxide and acidifying 
with hydrochloric acid; the coagulated precipitate of gold is 
washed, dried, ignited and weighed. A gold content of 37-0 to 
37-6% is required. 


ACIDUM TANNICUM 

Acidum Tannicuxn {B.P,). Obtained from the galls of various 
species of Quercus; it loses from 6 to 12% of its weight 
at 100°. Gums, dextrin, sugar and salts are limited by the addition 
of an equal volume of alcohol to a 20% aqueous solution, and no 
turbidity is shown on the addition of a half volume of ether. The 
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U.S,P,XIT acid should lose not more than 12% of its weight 
at 100®. 

The identification by chemical methods of drugs containing tannins. — 
A. H. Ware, PAatot. J., ii/1925, 131. 

A review of the taraiins m astringent drugs. — A. H. Ware, Pharm* «/., ii/1 926, 
162. 

Commercial examination of tannins by comparative methods. — W. B. Forbes, 
per Yearb. Pharm., 192^ 293. 

Garratt (Drugs and ualenkeds) gives details for the application of the 
Lowenthal-Proctor method for determination of tannin in drug infusions. 

Ammonium molybdate, 10% solution, gives a reddish-brown colour with 
tannic acid, also galuc acid, pyrogallol and tincture of catechu. May be used for 
colorimetric assay for tannin and drugs containing it. — J. Rae, Pharm. J.. 
i/1928, 539. 

For a general account of the history, chemistry and distribution of the natural 
organic tannins see The Natural Organic Tannins by M. Nierenstein (J. & A. 
Churchill). 

Albuniini Tannas (U.S.P. XI), Loses not more than 6% at 100® for 
3 hours; ash not more than 0'3%; water-soluble matter not more than 12%; 
residue insoluble in 1% sodium bicarbonate solution with pancreatin at 40® 
after drying at 110®, not more than 30%; residue insoluble in acid pepsin 
mixture at 40®, and after drying at 110®, not more than 40%. 

Acetannln (B.P.C.). Loses not more than 3% of its weight at 
100®. A limit of the colour produced on adding ferrous tartrate 
solution to water shaken with the substance is specified and is 
equivalent to a tannic acid limit of 0*2% . Acidum Acetyltannicum, 
U.S.P. XI, yielded not more than 15% of matter insoluble in 1% 
sodium bicarbonate solution and dried at 110°; water-soluble 
matter not more than 6%. 

Acidum Gallicum (P.F.C.). C7H«0«,H20== 188*1. Loss at 
100°, not more than 10%. A 5% solution should be not more 
than faintly yellow and does not precipitate with gelatin or 
albumen solutions. The N.F. VII allows a 12% loss at 100° and 
0*1% of ash. 

Catechu (B.P.). The substance dried at 100° yields not more, 
than 25% of water-insoluble matter. Loss at 1 00°, not more than 
10%. Alcohol-insoluble matter dried at 100° and containing not 
more than occasional starch grains, not more than 30%. Ash, 
not more than 8%. Gambir, N.F, VII, yields not less than 70% of 
water-soluble extractive and not less than 60% of alcohol-soluble 
extractive; acid-insoluble ash limit, 0*5%. 

Chloroform extractives not green. — ^Kay and Oldham, Pharm. J., i/1938. 663. 

Intensity of colour in chlorbformic extract depends upon the particular 
sample rather than upon age. — ^R. E. Wagg, Pharm, J., ii/1938, 27. 

Catechu Nigrum (P.P.C.). Alcohol extractive, not less than 
60%. Ash, not more than 8%. 

Galla. The following tests for purity of Aleppo Galls are recommended 
by the Sub-Committee on Crude Drugs of the Committee on Pharmacy 
and Pharmacognosy: — Contains not more than 1 % of foreign organic matter; 
ash, not more than 3%. Transfer 0-1 g. in No. 60 powder to a glass-stoppered 
vessel of about 300 ml. capacity. Add 100 ml. oi boiling water, shake well, 
minutes, and cool quickly to about 20®. Add 50 ml. 
of N/10 iodine and 40 ml. of N/IO sodium carbonate. Shake gently, allow 
to stand for ten minutes, add 15 ml. of N/1 sulphuric acid and titrate the 
excess of iodine with N/IO sodium thiosulphate, using mucilage of starch 
as indicator; the iodine absorbed is equivalent to not less than 23 ml. of N/10 
iodine. — (British Pharmacopceia Commission Report, No. 13, September 1939.) 
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Kino (B.P.C,). Extractive to boiling water, not less than 75%. 
Ash, not more than 2-5%. The N.F, VI J requires Kino to yield 
not less than 60% of alcohol-soluble extractive and not less than 
75% of water-soluble extractive. 

Tests for Identity and Purity. The following tests for East Indian, 
Malabar, Madras or Cochin Kino are recommended by the Sub-Committee 
on Crude Drugs of the Committee on Pharmacy and Pharmacognosy: — 
To an aqueous solution add test-solution of ferric chloride; a dark green pre- 
cipitate is produced. To an aqueous solution add solution of sodium hydroxide; 
a reddish-violet colour is produced. To 5 ml. of a filtered 1% solution in 
cold water, add 2 ml. of N/10 iodine; a slight ijrecipitate is produced; add 
0*5 ml. of dilute solution of ammonia; the precipitate dissolves (distinction 
from butea kino). To 5 ml. of a filtered 1% solution in cold water, add 2 ml. 
of N/10 iodine: a slight precipitate is produced; boil for one minute, cool, 
and add 0*5 ml. of dilute solution of ammonia; the precipitate is insoluble 
(distinction from eucalyptus kino). Tests for Purity, — ^Ash, not more than 
2*5%. Yields not less than 75% of extractive soluble in hot water, as 
determined by the following method: — stir 1 g. in powder with 50 ml. of 
boiling water, and decant the liquid through a filter into a 200-ml. flask; stir 
the residue with two further quantities of 50 ml, of boiling water, decanting 
the liquids through the filter; transfer the insoluble residue to the filter and 
wash it with hot water; cool the filtrate and washings and make up to 200 ml. 
with water; evaporate 50 ml. to drjrness in a flat-bottomed shallow dish and 
dry at 100®. — (British Pharmacopoeia Commission Report^ No. 13, September 
1939). 

Kino Eucalypti (B.P.C.). Alcohol (90%) extractive, not 
less than 80%. Ash, not more than 3%. 


ACIDTIM TARTARICUM 

Acidum Tartaxicum (B.P.). CaHoOo—ISO'O. Loses not more 
than 1% at 100® and then contains 99*5% of the pure substance. 
Acidum Tartaricum, U.S.P, XII y contains 99*7% of HoC^H^Oa, 
when dried over sulphuric acid for 5 hours. 

Detection in Syrups and Lemonades. Dilute 100 ml. of the liquid with 
20 ml. of water and filter into a 300 ml. test-glass. Add 20 ml. of strong solution 
of calcium acetate, made by dissolving CaCO» 32 g. in glacial acetic acid 120 ml. 
and diluting to 1 litre with distilled water. Mix, stir well, and set aside for 
72 hours. In presence of tartaric acid an evident crystalline deposit will be seen 
which is identified by micro-examination. Confinn by applying Denig£*s Test 
(resorcin and sulphuric acid), — ^per Yearb. Pharm.^ 1926, 179. 

Determination of Tartaric Acid. About 0*3 g. of the acid is added to a 
flask containing 1 g. of potassium iodate, a few drops ofwaterand30ml.of con- 
centrated sulphuric acid, and the mixture is heated for about 30 minutes until 
most of the iodine is expelled. Water is added and the last traces of iodine are 
removed by boiling. By estimation of the remaining potassium iodate (by adding 
potassium iodide to an aliquot portion and titrating with thiosulphate) the 
amount of tartaric acid can be calculated from the following equation: — 

C 4 H , 0 , + 2KIO,+ HaSO* «K,S04“1- la-h 400, + 4HaO 

— J. chem. Soc. Abstr.y ii/1924, 73. 

Determination as Lead Tartrate, Lead tartrate is quantitatively pre- 
cipitated from solutions containing tartrates, neutralised to phenolphthafein, 
by means of 5% lead nitrate solution, of which about 15 ml. is required for 2 g. 
or acid. After standing 2 hours the precipitate is collected on a Gooch crucible, 
washed, dried at 105®, and weighed. 1 g. of lead tartrate corresponds to 
0-423 g. of C. H, Manley, Analyst, 1937, 526. 

Garratt (Drugs and Galenicals) recommends the method of King (Analyst, 
1933. 135) for the determination of tartaric acid in pharmaceutical preparations, 
in wnich calcium racemate is separated in dilute acetic and hydrochloric acids. 

An oflScial quantitative methodi for the determination of tartaric acid in baking 
powders is described in Methods of Analysis (A.O.A.C., 1940, 188). 
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Potassii Tartras (B.P.C.), C8H80i2K4,H20 - 470-5. Contains 
not less than 99% of C8H80iaK4,H20. Assayed by titration of the 
alkaline residue, on gentle ignition, with standard sulphuric acid 
to methyl orange. 

Potassii Tartras Acidus C4H5O8K - 188*1. The 

substance dried at 100° contains not less than 99-5% of the pure 
compound. Loss at 100°, not more than 1%. Assayed by titration 
of the boiling solution with N/5 sodium hydroxide to phenol- 
phthalein. Potassii Bitartras, U.S.P. XII, contains 99-.5% of 
KHC4H4O6 after drying at 100°. The Fr. Cx. 1937 substance 
contains 99% of the pure salt and loses not more than 1 % at 100°. 

Cream of Tartar Substitutes* These are usually calcium acid phosphate. 
A sample examined by Evans was a mixture of cream of tartar with sodium 
acid sulphate, but in such proportion that the w'hole of the tartaric acid would be 
liberated with the cream of tartar in solution, with an excess of about 10% 
NaHSO^ still remaining- Another sample was a mixture of “dry” calcium acid 
phosphate and sodium chloride. 

Sodium acid pyrophosphate, NaaHjPjO?, is also used as the acidic constituent 
of baking powders in place of tartaric acid and cream of tartar. 

Sodii et Potassii Tartras (B.P.), C4H40oNaK,4HaO~ 282*2. 
By titration with standard sulphuric acid of the carbonised alkaline 
residue, using methyl orange as indicator, a purity of not less than 
99% and not more than the equivalent of 104% should be found. 
Potassii et Sodii Tartras, U,S.P* XII, loses 21 to 26% of water 
at 1 50°, and then contains not less than 99% of the pure anhydrous 
substance. A test for limit of ammonium compounds is included. 


ACONITUM 

Aconitum (B.P.). The dried root of Aconitum Napellus; 
should contain not more than 2% of other organic matter. The 
Pharmacopoeia states that there is no trustworthy chemical method 
of assaying the root, and does not consider the drug sufficiently 
important medicinally to include a biological method. Aconitum, 
N,F, VII, contains not more than 5% of its stems and not more 
than 2% of other foreign organic matter. 0*1 g. possesses an 
activity equivalent to not less than 0*150 mg. of reference aconitine 
when extracted by the method for Tinctura Aconiti, N.F. VII, 
and administered subcutaneously to guinea-pigs. Pulvis Aconiti 
LA. is adjusted, by dilution with rice starch if necessary, to 
contain 0*5% of total alkaloids. . 

Aconiti Radix of the 1914 Pharmacopoeia was assayed for 
ether-soluble alkaloids of which it was required to contain not 
less than 0*40% . A tincture was prepared from 1 0 g. by maceration 
and percolation with 75% alcohol, and was then evaporated to 
drjmess at a temperature not above 60°; a filtered solution of the 
residue dissolved in 5 ml. of N/10 sulphuric acid and 20 ml. of 
water and washings was made ammoniacal with 2 ml. of solution 
of ammonia and shaken for one minute with 25 ml. of ether; after 
evaporation the aqueous liquid was extracted with three subsequent 
portions of 20 ml. of ether; the ethereal solutions, filtered and 
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evaporated to dryness, were dried at 60® and the residue titrated 
with N/20 sulphuric acid, using cochineal as indicator. Tuber 
Aconiti, P. Helv, V, consists of the roots of Aconitum Napellm 
dried rapidly at about 40° and then for one hour at 50° and 
containing not less than 0*8% of alkaloid. The powder for 
administration is adjusted with lactose to contain 0*5% of alkaloid. 

Assay. The method is based on a determination of the benzoic acid 
produced by the hydrolysis of the alkaloids, and therefore determines aconitine 
plus benzoylaconine but not aconine. The total alkaloids are first determined, 
after extraction in the usual way, by the method of indirect titration, and the 
solution is evaporated practically to dryness in a current of air on the water-bath, 
10 ml. of N/2 alcoholic potash is added, and the mixture refluxed for two hours, 
and evaporated to dryness. The residue is dissolved in water, acidified with 
sulphuric acid, and shaken out into a mixture of 80 ml. of li^ht petroleum and 
20 ml, of ether for some hours. 80 ml. of the ethereal layer is then evaporated 
in a current of air, the residue dried tn vacuo to remove acetic acid, and then 
titrated with N/lOO sodium hydroxide, using a micro-burette. — A. van 
Bronkhorst, Pharm. WeekbL^ 1935, 1056. 

The Poisons Sub-Committee of the Society of Public Analysts hav^e found 
that more consistent results were obtainable when assays were based on toral 
alkaloidal content rather than upon the ether-soluble portion. By comparison 
with biological meth 9 ds, it was concluded that the chemical assay for total 
alkaloids generally gives good indication of toxicity, but it should not bo 
assumed that the chemical determination of total alkaloids will give more than 
an approximate measure of the therapeutic efficacy of the drug. Recommended 
Method ’.-Shake 10 g. of the drug in No. 60 powder in a suitable stoppered 
percolator with 100 ml. of ether-chloroform mixture (3 ; 1) and allow to stand 
1 5 minutes. Add 5 ml. of dilute solution of ammonia and shake for 1 minute 
at 10 -minute intervals during 1 hour. Allow the liquid to percolate into a 
separating funnel. When the liquid ceases to flow, pack the drug firmly and 
continue percolation with mixed solvent until complete extraction of the 
alkaloids is effected. (Test for complete extraction by evaporating 2 ml. of 
percolate, dissolving the residue in a few drops of 0*1 N suljphuric acid and 
adding a few drops of 0*1 N iodine; no precipitate or turbidity should be 
formed.) To the percolate add 30 ml. of N sulphuric acid, or sufficient to 
render it faintly acid. Shake, allow to separate and transfer the lower layer to 
another separating funnel A. Complete the extraction of the alkaloids from 
the organic solvent, using 10 ml. portions of O’l N sulphuric acid and testing 
for complete extraction by the iodine test. Wash the mixed solutions in A 
with about 10 ml. of chloroform, and run off the latter to a second separating 
funnel B, containing 20 ml. of 0*1 N sulphuric acid. Shake, allow to separate 
and reject the chloroform. Wash the liquid in funnel A with two further S ml. 
portions of chloroform, transferring each in turn to funnel B, washing, and 
rejecting the chloroform. Transfer the acid liquid from funnel B to funnel A, 
make just alkqdine with dilute solution of ammonia and add 2 ml. excess. 
Shake with successive portions of chloroform until complete extraction is 
effected, washing each chloroform extract with the same 20 ml. of water. 
Distil off the chloroform, add 2 ml. of absolute alcohol to the residue and 
evaporate at not more than 60®. Dry at a temperature below 60® for 30 minutes. 
Dissolve the residue in 2 ml, of neutral 95% alcohol, warm to dissolve, add 20 
ml. of 0-02 N sulphuric acid and 10 ml. of water, cool and titrate with 0*02 N 
sodium hydroxide, using methyl red indicator. 1 ml. of 0'02 N acid « 0-01291 
g. of alkaloids calculated as aconitine. — Analyst^ 1942, 289. 

Determination of Aconitine in Preparations. Aconitine cannot be 
separated from benzoylaconine by any usual method for isolating alkaloids, and 
the following assay depends on the extraction of the two comipounds with ether 
from a buffered solution and calculation of the amount of aconitine present from 
a study of their dissociation constants. To 10 ml. of the liquid extract or 100 ml. 
of the tincture add 1 ml. of 10% sulphuric acid and evaporate the alcohol on a 
steam-bath. Add about 20 ml. of water, filter off the insoluble residue, washing 
the filter paper with small quantities of water and finally with one or two 
portions of acidified water. Shake out with ether, rejecting the ether. Add 
10% ammonium hydroxide until slightly alkaline to litmus and completely 
extract the alkaloids with ether. To the combined ethereal extracts add 10 ml. 



48 THE EXTRA PHARMACOPCEIA A 

of N/ 100 acid, evaporate the ether, and titrate with N/lOO alkali using methyl 
red as indicator. Each ml. of N/lOO acid is equivalent to 6-45 mg. of total 
alkaloids calculated as aconitine. Tmnsfer the neutral solution to a separator 
containing 50 ml. of the buffer solution (0*0159 N ammonium hydroxide and 
0«75N ammonium chloride) and extract with four successive portions of ether, 
each of 25 ml., shaking each time for about 10 minutes. Again add 10 ml. of 
standard acid to the combined ethereal extracts, evaporate the ether and titrate 
the excess acid as before. The weight in mg. of aconitine, A, is given by the 
equation A = 7*2363;- 0*1 106/t, where 3 ;=ml. of standard acid used, and 
h “total alkaloids. — G. Baker and C. B. Jordan, ./. Ante?-, pharm. Ass,, 1936, 291. 

Farr and Wright found in aconite extract an average of 0*43% total alkaloid. 
The amount in the root is about twice that in the leaf. They found in dry root 
extract from 1*2 to 6%, English root being the best. A method of making the 
extract is outlined. The average yield of the dry extract was 25*9%, the ether- 
soluble alkaloid in this averaging 1*95%. Foreign root yielded 30% with an 
average of only 0*68% ether-soluble alkaloid. A standard of 1 % proposed. The 
dose of this extract would be i to i grain. Foreign root is very mixed owing to 
mode of collection. — Pharm. J., i/1913, 216. 

Fluidextractuxn Aconiti (N.F. VII). 1 ml. has a potency equivalent to 
from 1 *4 mg. to 1 *6 mg. of reference aconitine, when assayed by the biological 
method used for tincture of aconite. 

Tinctura Acoaiti (JB.P.C.). An unstandardised tincture 
prepared by percolation of 150 g. of powdered root with 70% 
alcohol to 1 litre. Alcohol content, 67 to 69% of ethyl 
alcohol. The tincture of the B.P. * 1 4 was standardised to contain 
0*04% of ether-soluble alkaloids. Tinctura Aconiti LA., prepared 
with 70% alcohol, contains 0*05% of total alkaloids. 

Assay of Aconite Tincture and Liniment, Loss of time caused by filtering 
the acid liquid can be minimised thus: — ^Evaporate 15 ml. of liniment or 100 ml. 
of tincture at low temperature to remove bxilk of the alcohol. Add 5 ml. of 10% 
sulphuric acid. Shake with 20 ml. of petroleum ether, rinse same with water and 
extract with ether after making alkaline. Evaporate the ether extracts and 
titrate. — ^E. J. Chappel and N. L. Allport, Yearb. Pharm, ^ 1920, 444. 

Biological Methods of Assay, 

Tinctura Aconiti (N.F. VII), when assayed biologically on guinea-pigs, is 
required to possess a potency in 1 ml. equivalent to not less than 0*140 mg. 
and not more than 0*160 mg. of reference aconitine. In the assay, the guinea- 
pigs must all be from one colony and be kept under identical conditions. The 
doses are determined of reference aconitine and of the sample being tested, 
which will kill not more than seven and not less than tliree of groups of ten 
animals, within 6 hours. The doses are considered equivalent if the mortalities 
in each case diifer by not more than two animals. The accuracy of this 
standardisation is stated to be ±20%. 

Toxicity Test^ on Mice. Dyer (Quart. J. Pharm., 19^, 626) has sug- 
gested the determination of the toxicity by injection of a tincture into mice to 
find the dose which kills fifteen out of thirty mice. The toxicity, however, cannot 
be expressed in terms of this dose since when one sample is tested in different 
laboratories the dose differs (see Broom, Bum, Gaddum, Trevan and Underhill, 
Quart. J. Pharm., 1932, 33). Each, sample must, therefore, be compared for 
toxicity with a standard, which can be prepared by mixing a series of ten samples 
of the dried and powdered root of A.conitum Napellus. This standard would have 
to be distributed from some central institution. By comparing a tincture prepared 
from the sample with that prepared from the standard and finding the dose of 
each which kills fifteen out of thirty mice, then if the unknown sample is more 
toxic than the standard, it can be adjusted by dilution so as to be equal to the 
standard. 

Aconitma {B.P.C.). C 34 H 470 iiN = 645*4. M.p. when heated 
rapidly, 196® to 200°, acetic acid being evolved. The amount 
of pseudaconitine present is limited: 10 mg. dissolved in 
and evaporated with 5 drops of fuming nitric acid produces a 
yellow residue which should show no red colour on moistening 
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with N/2 alcoholic potassium hydroxide. Aconitina, U.S.P, 
dissolved in water with a little acetic acid and injected under the 
skin of the abdomen of guinea-pigs, had a minimum lethal dose of 
from 0*000000055 g. to 0*000000065 g. for each gramme of 
body weight of guinea-pig, two-thirds of the number of guinea- 
pigs being tested dying within 6 hours. Aconitinum, P. Helv. F, 
contains not less than 99*1% of C34H47O11N and is determined by 
titrating a solution in a known excess of N/10 hydrochloric acid 
with N/10 sodium hydroxide using methyl orange. 

Aconitine gives a reddish- violet colour when warmed with resorcinol and 
sulphuric acid, and the liquid becomes colourless with a blue fluorescence when 
made alkaline with strong sodium carbonate solution; a residue of total alkaloids 
of aconite gives the same reddish-violet colour, but when made alkaline a deep 
purple coloiur is produced with a green fluorescence. — C. Brugeas, Ann. Falsi/.. 
1932, 25, 147. 

Pseudaconitine. A crystalline alkaloid obtained from Indian (or Nepaul) 
aconite, A. laciniatum, melts at 201* and kuis the constitution of acetyl-veratroyl- 
pseudaconine. 

Most of the Japanese aconite plants contain several isomers and closely 
related aconitines. Methods of extraction and isolation of 6 isomers. — Yearb. 
Pharm., 1925, 48, 49. 


ACRIFLAVINA 

Acriflavina (B.P. Add. 1). A 2% solution in water at 30®, and 
also a 0*2% solution in normal saline at 30°, should remain clear 
and free from sediment on standing in the dark for 24 hours at 
15° to 20®. Residue on ignition W'ith sulphuric acid, not more than 
1%. Acriflavina, N.F. VII , a mixture of 2 : 8-diamino- 10-methyl- 
acridinium chloride and 2 : 8-diamino-acridine and similar to 
euflavine, after drying to constant weight at 100°, contains 13*3 
to 15*8% of Cl. Lo.ss at 100®, not more than 7%. Residue on 
ignition with sulphuric acid, not more than 3*5%,; matter insoluble 
in warm water, not more than 0*5% when dried at 100®. Assayed 
by digestion with potassium permanganate, sulphuric acid and 
silver nitrate solution, dccolorisation with hydrogen peroxide and 
subsequent gravimetric estimation of the precipitated silver 
chloride, Acriflavinae Hydrochloridum, N.F. VII, loses not more 
than 7% over sulphuric acid, and then contains 23 to 24*5%, of Cl; 
residue on ignition with sulphuric acid, not more than 1 %. 

Assay. The following process for the total diaminoacridincs in acriflavine 
is recommended by the Sub-Committee on Synthetic Chemicals of the Com- 
mittee on Pharmaceutical Chemistry: — Dissolve about 2 g., accurately weighed, 
in 250 ml, of water, and dilute with water to 750 ml, Adjust the reaction of the 
solution, at room temperature, by the addition of N/1 hydrochloric acid, until 
faintly acid to Congo-red paper, and then add 5 g. of sodium acetate. Add SO 
ml. of M/10 potassium ferricyanide, stirring during the addition, allow to 
stand for ten minutes, filter through a Buchner funnel, and wash the precipitate 
with three successive quantities of 50 ml. of water. Mix the filtrate and 
washings, and add separately 10 ml. of hydrochloric acid, 10 g. of sodium 
chloride, 1 g. of potassium iodide, and 3 g, zinc sulphate, dissolved in 10 ml. 
of water, mixing after each addition. Allow to stand for three minutes, and 
titrate the liberated iodine with N/10 sodium thiosulphate, using mucilage of 
starch as indicator. When the titration is nearly complete, allow to stand for 
a further three minutes, and then complete the titration. Determine by 1 
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control experiment the number of ml. of N/10 sodium thiosulphate equivalent 
to 50 ml. of the M^^IO potassium ferricyanide. Calculate the volume of M/10 
potassium ferricyanide reqmred by the acriflavine; each ml. of M/10 potassium 
ferricyanide is eguivalent to 0-08883 g. of CnHiiNoChHCl . — (British Pharma- 
copoeia Commission Report^ No. 12, May 1939). 

Commercial acriflavine consists of a mixture of approximately equal parts of 
the hydrochloride of 2 : 8-diaminomethylacridinium chloride and diamino- 
acridine dihydrochloride. The solubility of acriflavine depends on the propor- 
tions in which the two compounds are present. The methylacridinium compound 
has a solubility of 0-4%, and the diaminoacridine dihydrochloride of 0-3%. A 
synthetic mixture of equal parts has a solubility of 1%. The difference between 
this figure and that for acriflavine is due to the existence of diaminoacridine 
hydro^oride in an unstable but more soluble form. Mixtures of approximately 
equal parts of the two substances obtained by adding hydrochloric acid to a warm 
concentrated solution containing them have a solubility in agreement with the 
B.P. figure of 1 in 3, — M. GailUot, Quart, J, Pharm,y 1934, 63. 

Solubility, The solubility increases with increasing proportions of 
diaminoacridine dihydrochloride up to 50%. On standing, most solutions 
precipitate owing to hydrolysis. An acidity corresponding to more than about 
1 % of HCl results in a lowering of the solubility. — G. F. Hall and A. D. Powell. 
Quart. J. Phastm.^ 1936, 510. 

From commercial samples of acriflavine containing 30 to 40% of diamino- 
acridine, a product containing only about 12% of this material may be obtained 
by treatment with caustic soda. RecrystalUsation of the i>artly purified product 
from water then suffices to remove the whole of the remaining diaminoacridine. — 
J. MarshaU, Quart. J. Pharm.y 1934, 514. 


Results of Analysis of some Commercial Flavines 



“Total flavines** 

Acriflavine 

Diamino- 


(ferricyanide) as 

from chloride 

acridine 

Samples of 
Acriflavine 

acnflavine 

(uncoir.) 

dihydroclilor. 
(alkali pptn.) 


per cent. 

per cent. 

per cent. 

A 

97-2 

96-5 

35*2 

B (1) 

96-1 

96*8 

n-o 

B (2) 

98-6 

96-7 

20*0 

C 

93-6 

94-6 

42-t> 


“Total flavines” 

Euflavine 

Diamino- 

Sanmles of 
Eunavine 

(ferricyanide) as 
euflavine 

from diloride 
corrected for 

acridine 

monohydro- 


NaCl 

chlor. (alkali 


per cent. 

per cent. 

pptn.) per cent. 

A 

91-4 

94-2 

33-5 

B (1) 

93-9 1 

97*2 i 


B (2) 


— 

5*5 

C j 

87-5 

95-6 

25*5 


“Total flavines” 

Proflavine 

Proflavine 

Samples of 
Proflavine 

(ferricyanide) as 
proflavine 
(sulphate) 

(sulphate) 

from 

sulphate 

(sulphate) 

(alkali 

pptn.) 


per cent. 

per cent. 

per cent. 

A 

92*4 i 

89-7 

92*1 

B 

97*7 

94-4 



F, Hall and A. D. Powell, Quart, J, Pharm,, 1934, 522, 
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Determination of Flavine Compounds, For determining flavine com- 
pounds in preparations the ferricyanide method must be modified as foUovrs: — 

General Method, The solution derived from preliminary treatment, and 
containing from 0*02 to 0*2 g. of the diaminoacridine derivative, is diluted to 
approximately 200 ml. and rendered faintly acid to Congo-red paper. 1 g. of 
sodium acetate crystals is added, followed by sufficient excess of M/50 potassium 
ferricyanide with stirring during the addition (10 to 30 ml. according to the 
amount required for precipitation). The mixture is allowed to stand for 30 
minutes and then filtered through a Buchner funnel. The precipitate is washed 
with three successive quantities of 10 ml. of water, and to the combined filtrate 
and washings 5 ml, of hydrochloric acid (sp. gr. 1 g. of sodium chloride, 

0*5 g. of potassium iodide and 5 ml. of 30% zinc sulphate solution are added, 
with mixing after each addition. After standing for 3 minutes, the liberated 
iodine is titrated with N/lOO sodium thiosulphate, A blank determination is 
also made, using the same amount of M/50 ferricyanide reagent. 1 ml. of 
M/100 ferricyanide precipitated is equivalent to O’OOSSS g, of acriflavine, 
0*00779 g. of euflavine, or 0*00921 g. of proflavine. 

Dressings, Extract 20 g. or other convenient quantity, in a Soxhiet extractor, 
with alcohol (95%) slightly acidified with hydrochloric acid (250 ml, of alcohol 
and 2 ml. of dilute hydrochloric acid). Usually 3 hours are required. Transfer 
the extract to a beaker, add 50 ml. of water, evaporate to remove the bulk of the 
alcohol, and add, whilst still hot, 25 ml. of chloroform. Mix thoroughly, cool, 
transfer to a separator, allow to separate and then complete the removal of fats 
by extraction with chloroform (25, 25 ml.). Wash these combined extracts with 
two successive quantities of 10 ml. of water, made slightly acid with one or two 
drops of dilute hydrochloric acid. If emulsions are formed, break with a little 
alcohol. Evaporate the united aqueous solutions to low volume to remove 
alcohol, dilute to about 200 ml., add dilute sodium hydroxide solution until 
slightly acid to Congo-red paper, and complete as the general method. 

Pessaries and Emulsions Containing Fat or Oil. A suitable quantity of the 
preparation (generally 2S to 50 g.) is treated with about 50 ml. of chloroform 
to di-ssolve the basis. The solution is then transferred to a separator and extracted 
with 20 ml. of water containing 2 ml. of dilute hydrochloric acid, followed by 
two extractions with 10 ml. of water containing 0*5 ml. of dilute hydrochloric acid. 
The combined acid-aqueous extracts are washed with 25 ml. of chloroform: 
any medicament taken into the chloroform is re-extracted with 10 ml. of water 
containing 1 or 2 drops of dilute hydrochloric acid. If emulsions form, they can 
be broken by the addition of alcohol. The combined acid-aqueous extracts are 
transferred to a beaker, evaporated sufficiently to remove alcohol if present, 
cooled, and diluted to about 200 ml. Sodium hydroxide is added until the 
liquid is only slightly acid to Congo-red paper, and the estimation completed 
by the general method. 

The method can also be applied to preparations containing glycerin and 
gelatin but errors of 5 to 10% arise owing to the presence of reducing substances. 
— G. F. Hall and A, D. Powell, Quart. J. Pharni., 1937, 486. 

Methc^lene Blue Determination of Acridines, Acridines and their salts 
are precipitated by picric acid. By adding an excess of picric acid, removing 
the precipitate, and estimating the amount of acid unused by titration with 
methylene bluCj the acridine may be determined. The reagents required are 
(1) N/lOO picric acid, prepared by dissolving 2*29 g. of picric acid in water 
and diluting to 1 litre, and (2) N/IOOO methylene blue, prepared by dissolving 
3*8 g. of methylene blue in water containing about 3 ml. of chloroform and 
diluting to 1 litre to produce an approximately N/lOO solution; N/IOUO 
methylene blue is prepared by dilution and standardisation against N/1000 
picric acid, which is made by dilution of the above N/lOO solution. 
Methods. — {a) 2 \ ^-Diaminoacridine {base). Dissolve about 0*1 g. in 30 ml. 
of 0*5% acetic acid in a 200 ml, graduated flask. Add a measured excess of 
N/lOO picric acid (0*1 g. requires theoretically 47*85 ml.) and adjust the volume 
to 200 ml. with water. Mix well and keep for at least an hour in a refrigerator. 
An aliquot portion (20 ml.) of the filtrate is transferred to a separating funnel 
containing chloroform and calcium carbonate, and N/lOOO methylene blue run 
in from a burette. The methylene blue picrate formed is extracted by the chloro- 
form, on shaking, leaving the aqueous layer yellow. On continuing the titra- 
tion, with frequent changes of chloroform, the yellow colour gradually fades 
and the end-point is taken when one drop of methylene blue solution gives a 
faint blue colour, which is not removed by the chloroform, to the almost 
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colourless, aqueous layer, (b) Proflavine, 0-1 to 0*2 g. of sample (0*1 g. 
theoretically requires 32*56 ml, of N/lOO picric acid) is used, and it is advisable 
to keep the reaction mixture in a refrigerator for at least four hours, otherwise 
the procedure is the same as for the base. Details are also given for combined 
determinations of base and sulphate, (c) 2 ; S-DiaminQ-lO’-methylacridinium 
chloride. Determine as for proflavine, using 0*1 to 0*2 g. of sample (0*1 g. 
theoretically requires 38*46 ml. of N/lOO picric acid). In this case the picrate 
precipitated is orange and amorphous, contrasted with the yellow, crystalline 
appearance of 2 : 8-diaminoacridine picrate. Chloride may be determined by 
applying Volhard’s method to a portion of the filtrate, providing only a small 
excess of picric acid has been used, and the precipitated silver chloride and 
thiocyanate are filtered off before the end-point is reached, (d) Acriflavine 
(and similar mixtures of acridine hydrochlorides). The total “flavine” content 
can be determined by adding picric acid to a solution and titrating the excess 
of picric acid. The result is preferably expressed as percentage of diamino- 
methylacridinium chloride (eufiavine). The chloride content may be 
determined by Volhard^s method. An approximate separation of the two con- 
stituents may be effected by the silver oxide method of Gailliot (Quart, J. 
Pharm<^f 1934, 63). Approximately 0*5 g. of sample is dissolved in 30 ml. of 
water and added to freshly prepared silver oxide. The mixture is stirred for 
five minutes, filtered through sintered glass, and the precipitate washed with 
5 ml. of water, which is added to the filtrate. The filtrate contains diamino- 
methylacridinium hydroxide. After slight acidification with hydrochloric acid 
it is treated with a known excess of N/lOO picric acid (120 ml.), and the 
solution made up to volume. After standing for four hours the picrate is 
filtered off and the excess picric acid determined. The precipitate containing 
the diaminoacridine is removed from the filter and treated with SO ml. of 4% 
acetic acid. To the mixture is added 80 ml. of N/lOO picric acid and the 
volume of solution adjusted to 250 ml.; after filtration the excess of picric acid 
is determined. — K. Bolliger, Quart. J, Pharm.t 1940, 1, 

Euflavina (B.P.C.). Should contain not less than 93% of the 
pure substance, calculated with reference to the sample dried at 
12()® at which temperature it should lose not more than 7% of its 
weight. A 0*2% solution should remain clear when kept in the 
dark for 24 hours. Assayed by the recommended B.P. process for 
acriflavine (see p. 49). f ml. of M/10 potassium ferricyanide is 
equivalent to 0*07788 g. C14H14N3CI. Chlorhydrate de Diamino- 
Acridine is official in the Fr, Cx. 1937. 

Linteum Euflavinae (B.P.C. Supp. I). Contains not less 
than 0*075% of eufiavine, Ci4Hi4N3Cl. Assayed by the method 
described for dressings on p. 51. 

Proflavinae Sulphas (B.P. Add. IV). 

307*19. Loses at 100°, not more than 10% and then contains not 
less than 98% of the pure salt. 1 g. in 250 ml. of water at 35°, and 
0*2 g. in 100 ml. of water at 50° and at 20° with 0*9 g. of sodium 
chloride, remain clear and free from sediment when kept in the 
dark for 24 hours at 15° to 20°. Residue on re-ignition with 
sulphuric acid, not more than 1 %. Assayed by precipitation with 
M/ 10 potassium ferricyanide as recommended for the B.P. assay 
of acriflavine on p. 49. 


ADEPS LANiE 

Adeps Lanse (B.P. Add. I). M.p., 34° to 40°. Acid value not 
more than 1. Saponification value (2 hours boiling), 94 to 106. 
Iodine value, to 32. Loss at 100°, not more than 0*5%. Ash 
not more than 0*15%. Complies with the revised limit test for 
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chlorides described under Adeps. The U.S.P. XII substance 
melts between 38° and 42°; loss on a water-bath, not more than 
0*5%; ash, not more than 0*1%; acids in 10 g. equivalent to not 
more than 2-0 ml. of N/10 sodium hydroxide; iodine value, 18 to 
36. 

Alcoholia Lanse {B.P, Add, VI), Assayed by precipitation 
with digitonin solution at 60°, collecting the residue on a Gooch 
crucible and drying at 100°, it contains not less than 28% of 
cholesterol. M.p. not below 54°; acid value not more than 3; 
saponification value not more than 12; acetyl value 130 to 140. 
Loses not more than 0*5% when heated at 100° for 1 hour; 
ash not more than 0*3%. An 8% solution in neutral alcohol 
(90%) is not alkaline to phenolphthalein, 

Adeps {B.P, Add. 1). After the preliminary treatment described 
in the 5.P., by melting 10 to 20 g., cooling until a turbidity 
appears, stirring until homogeneous, and setting aside for five hours 
with the container in w^ater at 1 0° to 1 2°, or in running water for 
twenty-four hours, it should melt between 34° and 41°. Refractive 
index at 60°, 1*452 to 1*455. Acid value, not more than 1*2. 
Saponification value, 192 to 198. Unsaponifiable matter, not 
more than 0*5%. Iodine value, 52 to 66. The melting-point of 
the lard stearin obtained by the matter insoluble in ether at 1 6° to 
20° should be not lower than 63° and is usually higher than 63*4°; 
a low melting-point indicates the presence of beef stearin. Sesame 
oil is tested for by the general pharmacopceial test with hydro- 
chloric acid containing 1 % of sucrose, giving no pink colour on 
shaking and setting aside for 5 minutes; and cottonseed oil by the 
general B.P. test of mixing with an equal volume of a mixture of 
equal parts of amyl alcohol and 1 % solution of precipitated sulphur 
in carbon disulphide and immersing the container in boiling water 
for 30 minutes, when no red colour develops. A limit of chlorides 
in which the turbidity with silver nitrate produced by the filtrate 
from 1 g. boiled with alcohol, diluted and acidified, is not greater 
after 5 mins, standing than that produced by 0*5 ml. of N/50 
hydrochloric acid similarly treated, is included. Adeps, U.S.P. 
Xlly melts at 36° to 42°, after melting just sufficiently to draw into 
a capillary, cooling at 1 0° for 24 hours or at 0° for 2 hours, and the 
point taken when melted just sufficiently to rise in the capillary 
when heated in a water-bath at about 0*5° rise per minute. It is 
tested for cottonseed fats by warming 5 ml. with an equal volume 
of alcohol containing 0*05 g. of silver nitrate and one drop of nitric 
acid on a water-bath for 5 minutes, when no red or brown colour 
nor brown line of contact develops. The microscopical appearance 
of the separated stearin, which should appear as flat, rhomboidal 
plates with one oblique end and irregularly placed, and not as 
cylindrical sharp -ended rods or needles in fan-shaped clusters, 
excludes beef fat. Saponification value, 195 to 203; iodine value, 
46 to 70; solidification point of the fatty acids, 36° to 42°. The 
Fr. Cx. 1937 describes a test for cottonseed oil (limit 5%) in lard, 
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when the fat and a silver nitrate solution in alcohol with nitric acid, 
kept in the water-bath for 10 minutes, does not become red or 
brown. 

The Food and Drug Administration of the U.S, Dept, of Agriculture defined 
lard as the rendered fresh fat from hogs, m good health at the time of slaughter, 
free from rancidity and containing not more than 1 % of substances other than 
fatty acids and fats. Leqf lard', lard rendered at a moderately high temperature 
from the internal fat of the abdomen of the hog, excluding that adherent to the 
intestines, and with iodine number not greater than 60. Neutral lard: lard 
rendered at low temperatures. — S.R.A.t F.D. No. 2, Rev. 5, Nov, 1936. 

Lard is very fully standardised because it is very easily adulterated and if any 
standards at all are given they should be as many as will give the greatest assurance 
that genuine lard is being used. The directions for the treatment of the sample 
before determining the melting-point are complicated but do not go far enough 
because the method adopted for the preliminary treatment may seriously affect 
the result. The melting-point range does not include all genuine lards. — N. 
Evers, Pharm. J., i/1933, 196. 

A method for the approximate determination of some of the unsaturated 
minor component acids of pig and other fats is by separation of the fatty acids 
as lithium salts from acetone. The yield of ether-insoluble bromo-derivative 
products is determined and from this the percentage of Cao-ia acids is obtained. 
The iodine and thiocyanogen values of the acids are determined and from the 
results the total saturated oleic and Hnoleic acids are found. — ^T. P. Hilditch 
and W, H. Pedelty, Analyst, 1939, 640--647. 

Extraordinary variations occur in lard according to the age of the pig and 
the character of the food. Iodine value, refractive index, Bomer value, micro- 
scopical appearance of crystals, are all examined for various lards and mixtures. 
— K. W. Sutton et al., Analyst, 1940, 623-636. 

Sevum (B.P.). M.p., 45° to 50° (by introducing into a capillary 
0-75 to 1 mm. diameter, and, if by melting, cooling at 0° for 2 hours 
or standing for 24 hours and taking the temperature at which the 
substance is completely transparent). Refractive index at 60°, 
1"449 to 1*451, Acid value, not more than 2*0. Saponification 
value, 192 to 195, Iodine value, 33 to 46, Sevum Praeparatum, 
U.S.P. XJI, melts at 45° to 50°; congealing point, 37° to 40°; 
saponification value, 193 to 200; iodine value, 33 to 48; the acid 
value of 10 g, is equivalent to not more than 6 ml. of N/10 
NaOH. 


ADRENALINA 

Adrenalina {B.P.). CgHisOaN^ 183*1. M.p., 205° to 212° 
with decomposition (the rate of rise of temperature being 10° per 
minute); specific rotation of a 4% w/v solution in normal hydro- 
chloric acid, — 50° to — 53°. Epinephrina, JJ.S.P. XII, has an 
determined on a 5% w/v solution of the substance, dried over 
sulphuric acid, in N/2 hydrochloric acid, of —50° to —53*5°. 
Liquor Epinephrinae Hydrochloridi, U.S.P. XII, has a potency 
equivalent to a 0*1 % solution of Reference Standard Epinephrine. 
Assayed biologically by measuring the rise in the systolic blood 
pressure of the dog and comparing it with that obtained with a 
standard solution. 

Suprarenalum (N.F. VII) yields not less than 0-8% of natural epinephrine 
of glandular origin; moisture not more than 6%; ash, not more than 7%. 
Assayed by the method for Liquor Epinephrinse Hydrochloridi, U.S.P. XJL 
using an extract of 0*5 g. in 50 ml. of N/IO hydrochloric acid. 
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Biological Methods of Determination* 

Biological methods for the estimation of adrenaline are not required in any 
of the pharmacopoeias since adrenaline is a chemical substance with well- 
defined chemical properties. Nevertheless biological tests are often applied to 
adrenaline to determine whether a particular sample is entirely pure or whether 
its activity corresponds, for example, to only 90% of that of the pure substance. 
The estimation of adrenaline on the blood pressure of the spinal cat is sufficiently 
accurate to detect differences of 5 or fi%. 

(a) Estimation of the blood pressure, A cat is anaesthetised with chloro- 
form and the spinal cord is exposed by removing the laminae of the second 
cervical vertebra. The spinal cord is divided and the brain is destroyed by passing 
a probe through the foramen magnum. The anjesthetic can then be discontinued, 
though the circulation is only maintained so long as artificial respiration is 
given. The blood pressure is recorded by placing a cannula in the carotid artery, 
and a cannula is placed in the jugular vein to give injections. In the cat so 
prepared the blood pressure is low and steady, and well suited for comparing the 
pressor (blood pressure raising) effect of different doses of adrenaline. A sample 
of pure adrenaline is taken as standard and a solution of strength 1 in 40,000 in 
salmc acidified with hydrochloric acid is prepared. A similar solution of the 
unknown sample is prepared. Doses of 0*3 or 0*4 ml. are then injected, using the 
standard and the unknown alternately, in order to discover what amount of the 
unknown produces the same effect as a given amount of the standard. 

(b) Estimation on the isolated intestine, A strip of the intestine of the 
rabbit is suspended in Ringer’s solution; one end is fixed and the other is attached 
by a thread to a lever so that the movements of the strip are recorded by the lever 
on a smoked drum. In Ringer’s solution supplied with oxygen and maintained 
at 37*^, the strip alternately contracts and relaxes. If adrenaline is added to the 
bath the contractions are lessened or abolished according to the dose; when 
the adrenaline is removed the contractions begin again. An unknown solution 
of adrenaline can be compared with a known solution by using this property of 
inhibiting the movements. 

Ev3in*s Colorimetric Test, Potassium persulphate is added to produce 
a concentration of 0*1% and the mixture placed in a boiling water-bath. A 
red colour is produced. This shows adrenaline in a dilution of 1 in 5 million. — 
H. Dryerre, Vhem. & Dn/gg., i/1922, 418. 

Colorimetric determination in extracts of suprarenal glands gives results com- 
parable with the biological test. Gland extracts at pH 5*4 and containing 0-01 
to 0*1 mg, of adrenaline are mixed with an equal volume of the reagent con- 
taining potassium persulphate, 0*2%; sodium chloride, 1%; sodium phosphate, 
0-239%; and sodium acid phosphate, 0-937%. The increase in red colour, 
determined with a tintometer, during 30 minutes at 22® is proportional to the 
adrenaline content. — H. Barker, C. J. Eastland and N. Evers, Biochem. J.^ 
1932, 2129. 

Errors in the above test are due to the presence of ascorbic acid and uric 
acid, chiefly the former. Good agreement is found between the figure found by 
the pressor assay and that obtained by the colorimetric method if allowance is 
made for the ascorbic acid, determined by indophenol titration, and uric acid 
determined by the Folin method after precipitation with silver lactate and re- 
dissolving in lithium chloride, sodium cyanide and water. — Devine, Biochem. 
J., 1937, 545. 

Mercuric salts with adrenaline give a definite colour reaction which has 
been adapted for analysis of adrenaline contained in medicinal preparations. 
Details are given for the determination of adrenaline in adrenal extracts for 
injection, powdered gland, fresh gland and solution of adrenaline (1 in 1000), 
Fr. Cx. 'I’he results obtained compare closely with those given by physiological 
assays. — ^1’. Bouvet, J. Pharm. Chim., Paris, 1939, 29, 481, 

Extract of Suprarenal Cortex. 

Biological Method of Assay, The potency of extracts of suprarenal cortex 
was first demonstrated by showing that they were able to prolong the life of cats 
or dogs from which the suprarenal glands were removed. This method is still 
used, but it suffers from the drawback that several animals are needed for testing 
each extract, and after the animals have been kept for 3 weeks from the time of 
removal of the glands it is uncertain whether some small portion of gland has 
regenerated or not. Very commonly rats are used, since, provided they are young, 
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they die after removal of the suprarenals. Schult 2 er has described a method 
(J, Physiol. f 1936, 57, 222) in which two preparations can be compared by 
injecting them daily for 21 days into groups of adrenalectomised rats. The 
percentage of rats which survive to the end of this period depends on the dose 
injected, and it is possible to discover what dose of each preparation will prolong 
the life of 60 per cent, of rats for 21 days. The doses of the two preparations 
which have this effect can then be equated. 

The most rapid and the best method from the point of view of accuracy of 
estimating extract of suprarenal cortex is that described by Biilbring, J. Physiol. ^ 
1937, 59, 64. The suprarenal glands are removed from groups of drakes. The 
mean survival time of uninjected birds is about 8 hours. If, however, after the 
operation birds are injected hourly with cortical extract, the survival time can 
be prolonged indefinitely. Biilbring has shown that the relation between the 
logarithm of the dose injected and the survival time is linear, and has determined 
the equation to the regression line. If a comparison of two preparations is 
made using 10 birds for each, the standard deviation of the comparison is 22 
per cent. Since Biilbring recommends that the injections be made for a period 
of 20 hours, the test may be completed in one day. The operations, however, 
require considerable skill. 

A rapid method of assay for suprarenal cortical extract is described. It is 
based on the increase in potassium excretion after subcutaneous injection of 
the extract in rats maintained on a diet of constant potassium content. For 
routine use four groups of four rats are used, two of these groups being injected 
with one dose of one extract and two with one dose of the other. The potencies 
can then be calculated, using the formula for the regression line, and the whole 
can be completed within ten days. — G. B. West, Quart. J. Pharm.^ 1941, 26. 

A method of assay for the adrenal cortical hormone based on the use of the 
month-old adrenalectomised rat. and a method of preparation of concentrates. 
The final biologically active fraction, which is practically free from N, will 
maintain adrenalectomised rats in daily doses of 0‘1 mg., equivalent to 10 g. of 
whole ox adrenal gland. — G, Hunter and M.! M, Cantor, Canad. med. Ass, J,. 
ii/1937, 368. 

Fr. Cx. 1937. Assay of Poudrede Glande Surrdnale. Shake 1 g. with 10 ml. 
N/ 10 sulphuric acid for 15 minutes anddilpteto 100 ml.; to 1 g. sodium acetate in 
8 nil, water add 2 ml. of the solution followed by 3 drops of mercuric chloride 
(5%) solution; after 3 minutes match the red coloration against a standard 
solution. The powder should contain at least 1 % of adrenaline by the colori- 
metric method and by biological test. 

Desoxycorticosteroni Acetas {B.P.C. Supp. III). CsaHajO., 
=:372*25. M.p., 154° to 159°. of 1% solution in dehydrated 
alcohol, +175° to +185°. Loss at 100°, not more than 0*5%. 
Ash, not more than 0*1%. 


iETHER 

Mther (B.P. Add. I). (C^Hg) 20 = 74-08. The boiling-range 
should be 34° to 36° and the specific gravity should be from 0-720 
to O' 724. It should comply with limit tests for peroxides and 
residue on evaporation. Water heated with it should have a pH 
value of not less than 4-9. Complies with the test for methyl 
alcohol in .ffither Ansestheticus. .®ther, U.S.P. XII^ containing 
96 to 98% of {C2H6)20, boils at about 35° and has a sp. gr. of 
0*713 to 0*716 at 25°. Tests for acidity, residue, foreign odour on 
evaporation, aldehyde and peroxide are specified, .^thylis 
Oxidum, U.S.P. XII, a solvent ether containing 96 to 98% of 
(C 2 H 6 ) 20 , conforms to less stringent tests for peroxide and 
aldehydes. 
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A British Standard Specification (B.S.S. No, 579—1934) has been issued 
by the British Standards Institution for Technical Ether. The specification 
includes recjuirements regarding description^ sp. gr. (not exceeding 0*725 at 
15*5®C), distillation, residue on evaporation, acidity, peroxides (titanium 
oxide test), sulphur compounds and sampling, and the appendices describe the 
methods and apparatus to be used. 

A method, accurate to d= 1 %, is described for the determination of diethylether 
in preparations such as simple collodion, ethereal tincture of lobelia and spirit 
of ether, — E. J. Boorman, J. Soc. chem. Ind.^ Lond.^ 1938, 65. 

An official method for the determination of ether, inapplicable in the presence 
of essential oils, is described in Methods of Analysis (A,O.A,C.f 1940, 604). 

Acetone in Ether, A sample of ordinary 0-720 ether from S.V.M. gave 
nearly 24 parts of acetone per 10,000. As a qualitative test Rothera*s Nitro- 
Prusside Test may be used, 5 ml. of ether, 1 ml. of 5% sodimn nitro-prusside 
solution and 3 ml. of strong ammonia are shaken together. Then solid ammonium 
chloride is added, q,s, to supersaturate, and the whole shaken. Samples will show 
a slight reaction or none at all. — ^A. J. Jones, Yearb, Pharm,^ 1919, 403. 

Scott Wilson'^s Reagent, Dissolve mercuric cyanide, 0*5 g., and sodium 
hydroxide, 9 g., in water, 60 ml., and add with constant stirring 20 ml. of 0-727% 
silver nitrate solution. No turbidity should develop on shaking the ether with 
excess of the reagent. 

For quantitative determination employ Scott Wilson's method. — J. Physiol., 
1907, 444, 

iEther Anaestheticus (B.P.). The boiling-range is limited to 
34° to 35°. No foreign odour is perceptible on evaporation; no 
brown or red colour of peroxides is produced when shaken with 
potassium iodide and starch solution in a completely filled bottle 
and set aside in the dark for half an hour; presence of acetone and 
aldehyde is eliminated by no colour or turbidity being produced 
when shaken and set aside with Nessler’s reagent; and no reaction 
for methanol is given by water shaken with it. .®ther, U.S.P. XI J, 
is only to be used for anaesthesia when preserved in small well- 
closed containers and the original container must not have been 
opened more than 24 hours. 

The dificrence between ^ther and ^ther Anaestheticus is the difference 
between two fractions from the same distillation. Anaesthetic ether is prepared 
from a fraction containing less than 0-5% of alcohol. Ether is prepared from 
fractions containing more than 0-5% of alcohol, a denaturant, \isually 5% of 
wood spirit, being added. Only anaesthetic ether should be official, — MV. H. 
Linnell, Pharm. J., i/1933, 106. 

Peroxides in Anasthetic Ether, Decomposition, with formation of per- 
oxides, prevented by addition of i grain of hydroquinone to 4 oz, of ether. 
One part of hydroqmnone to 5000 parts of ether is sufficient. — H. O. Nolan, 
Lancet, ii/1933, 129. 

Powdered iron, 1 g. per 100 ml. of freshly distilled ether, prevents formation 
of peroxides. — Pharm. J., ii/1927, 434. 

JORRISON’S Reagent (0*4 g. of vanadic acid in 4 ml. of sulphuric acid and 
96 ml. water) gives a red colour with ether if peroxides are present. Aldehydes 
and unsaturated alcohols give a blue colour on keeping. — J. chem. See. Abstr., 
ii/1924, 706. 

Ferrous Thiocyanate Test, To ether, 5 ml., add N/10 potassium thiocyanate 
solution, 1 ml., and fresh 5% ferrous ammonium sulphate solution, 1 drop. 
If peroxide be present a pink or red tinge develops almost immediately, — 
F. H. Hocking, per Chem, 85 Drugg., i/1927, 592. See also Yearb. Pharvi,, 
1924, 615. 

Determination of minute quantities of peroxides. The following method is 
stated to be accurate for less than one part per million of ethyl peroxide. Place 
10 ml. of the sample and 20 ml. of dehydrated alcohol in a 250 ml. stoppered 
flask, and add a freshly prepared solution of cadmium iodide, 1 g.. and potassium 
iodide, 1 g., in 5 ml. of acetic acid (36%). Mix thoroughly and allow to stand 
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for one hour in the dark. Conduct a blank experiment on the reagents simul- 
taneously. If any yellow tint is visible, titrate with N/50 sodium thiosulphate 
(prepared with COa-free distilled water). Towards the end of the titrations 
stopper the flasks and shake vigorously. Each ml. of N/50 sodium thiosulphate 
is equivalent to 9*008 parts of (CaHB) 30 a per million. — L. W. Green and R. E. 
Schoetzow, J, Amer. phartn. Ass.^ 1933, 412. 

iEthylenum C2H4~ 28-03. Not more than 2% by 

volume of gas remains when a volume equivalent to 1000 to 1500 
ml. is passed into a gas pipette containing fuming sulphuric acid 
or bromine solution and the residual gas treated with potassium 
hydroxide solution, corresponding to not less than 98% by 
volume of C2H4; absence of carbon monoxide in the gas remaining 
is shown by no further contraction of volume occurring, after 
treating first with alkaline solution of pyrogallol, when it is treated 
with freshly prepared acid cuprous chloride solution. Tests for 
limit of carbon dioxide, acid and sulphur dioxide, acetylene, 
phosphine, aldehydes and hydrogen sulphide and carbon monoxide 
are included. iEthylenum, U,S,P, XII ^ leaves not more than 1 % 
by volume unabsorbed by bromine solution and potassium 
hydroxide solution, corresponding to 99% li/v of C2H4; 2000 ml. 
does not turn 100 ml. of boiled and cooled water, with methyl red 
and 0-2 ml. of N/lOO hydrochloric acid, more red than 100 ml. of 
the water and methyl red with 0*4 ml. of N/lOO hydrochloric acid, 
nor more yellow than 1 00 ml. of the water with methyl red, A test 
for limit of carbon dioxide is included. Tested for limit of carbon 
monoxide by addition of 2*5 ml. of diluted blood to 250 ml. of 
ethylene and agitation for 15 minutes; after addition of 0*02 g. each 
of pyrogallol and tannic acid, shaking and standing in the dark 
for 15 minutes, no pink colour should be observed and the grey 
colour produced must match that produced by similarly treating 
250 ml. of air which has been collected remote from sources of 
carbon monoxide, 

Cyclopropanum (U.S.P. XII). CaH* = 42-05. Contains 99% v/v of 
CsHs, by measurement of the residual gas after absorption in sulphuric acid. 
■Limits for acids and alkalis, carbon dioxide, propylene, allenc, and other 
unsaturated hydrocarbons and of halogens are included. 


^THYLIS CHLORIDUM 

^thylis Chloridum {B.P.). CgHsCl- 64-50. Contains not 
less than the equivalent of 99-5% w/w of C2H5CI. The assay by 
digestion with N/2 alcoholic potassium hydroxide in a water-bath 
for thirty minutes is incomplete; it is best conducted by intro- 
ducing about 1 -5 g. into a stoppered bottle containing 50 ml. of 
N/1 alcoholic potassium hydroxide, weighed accurately, and 
heating in a water-bath for at least 1 hour; titrate the excess of 
alkali with N/2 hydrochloric acid to phenolphthalein; conduct a 
blank experiment for an identical time using a bottle of exactly 
similar glass. During evaporation no foreign odour is at any time 
detectable and the residue is not more than 0-01%. Tests for 
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limit of acidity, alkalinity, ionisable chlorides and ethyl alcohol 
are included. iEthylis Chloridum, U.S.P. XII y is not assayed; 
tests for chloride, neutrality, alcohol, foreign volatile matter and 
residue on evaporation are included. 


AGAR 

Agar (jB.P.). Yields not more than 5% of ash. It should be 
soluble when boiled with 100 parts of water, yielding a stiff jelly 
on cooling. Should yield no precipitate on addition of tannic 
acid to a hot 0*2% solution. 10 ml. of a rapidly cooled 0*2% 
aqueous solution gives a pale yellow colour with one drop of 
N/IO iodine and a dark purple coloration with 0*5 ml.; on setting 
aside for two hours, 0*5 ml. of the iodine solution gives a brownish 
colour. The U,S,P, XII substance contains not more than 1 % of 
foreign organic matter; acid-insoluble ash, not more than 1%; 
moisture limit, 20% when determined by the toluene distillation 
method. A solution of 0* 1 g. in 100 ml. of boiling water, on cooling, 
gives no blue colour with iodine. A 1% solution in boiling water, 
oeoled to 50°, gives no turbidity within 10 minutes with an equal 
volume of picric acid solution. 

Tests for Identity , The following tests for the identity of agar are recom- 
mended by the Sub-Committee on Crude Drugs of the Committee on Pharmacy 
and Pharmacognosy: — To 4 ml, of a 0*5% xa/v solution in water, add 0*5 ml. 
of hydrochloric acid and heat for thirty minutes in a water-bath. Divide the 
liquid into two parts. To one part add 1*5 ml. of solution of sodium hydroxide 
and 3 ml. of solution of potassio-cupric tartrate and warm in a water-bath; a red 
precipitate is produced. To the remainder of the liquid add solution of barium 
chloride; a white precipitate is produced (distinction from tragacanth). When 
powdered it acquires a pink colour in solution of ruthenium red ([distinction 
from acacia and tragacanth). On addition of N/50 iodine it acquires a deep 
crimson colour (distinction from acacia and from tragacanth ), — {British 
Pharmacopcsia Commission Reporty No, 13, September 1939). 


ALCOHOL iETHYLICUM 

Alcohol (B.P.). Contains from 94-7 to 95-2% v/v or 
92-0 to 92-7% w/zv of CaH^OH. Sp. gr., 0-835 to 0-81 7. Ke- 
fractive index at 20°, 1*3637 to 1*3639. Limit tests for acidity, 
alkalinity, oily or resinous substances, fusel oil and allied im- 
purities, and aldehyde are included. Absence of methyl alcohol is 
shown by the B.P. test: 5 ml. of a 10% aqueous dilution is mixed 
with 2 ml. of a solution of potassium permanganate in phosphoric 
acid and set aside for 10 minutes, after which 2 ml. of solution of 
oxalic and sulphuric acids is added and to the colourless solution 
5 ml. of decolorised magenta solution is added; no colour is 
produced within 10 minutes. Industrial methylated^ spirit 
gives a deep violet coloration within 5 minutes by this test. 
Residue on evaporation and drying at 100°, not more than 0*01% 
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vijv. The official alcohol of the U.S,P. XII contains not less than 
92*3% w/w or 94*9% v/v of C 2 H 6 OH at 15*56®; residue on 
evaporation on a water-bath and drying at 100®, not more than 
0*0025%. Tests for acidity, fusel oil constituents, amyl alcohol 
or non-volatile carbonisable substances, aldehydes and organic 
impurities, methanol and acetone, ketones, tertiary butyl alcohol 
and isopropyl alcohol, alkaloids and for formaldehyde are also 
included. 

Alcohol Dehydratum (B.P.). CaH6OH=46 05. Has a sp. gr. of 0-7936 
to 0*7967, a refraaive index at 20® of 1*3614 to 1*3618 and contains not less 
than 99'4% by volume or 99% by weight of CaHnO. Alcohol Dehydratum, 
U,S.P. XII f containing 99% by weight of C2H5OH, has sp. gr. not higher than 
0*798 at 15*56“, 

A British Standard Specification (B.S.S. No. 507 — 1933) has been issued 
by the British Standards Institution for ethyl alcohol. The specification includes 
requirements regarding description, strength, miscibility with water, residue on 
evaporation, acidity, aldehyde content and sampling, and the appendices describe 
the methods and apparatus to be used. This alcohol is 66® O.P. (91*95% by 
weight or 94*68% by volume) or from 61® to 68“ O.P. (91*83 to 95*81% by 
voliune) if agreed between purchaser and vendor. 

The strength of alcohol is usually expressed in terms of vol. %, though the 
Board of Customs and Excise favour **proof*^ terms (see Vol. /, p. 156). 

Determination in Aqueous Dilutions by Capillary Rise* A method is 
described which is based on the variation of surface tension and density as 
observed by the capillary rise measurement. The sensitivity of the method is 
greatest when the percentage of alcohol is between 0 and 5, and if the prot^ortion 
of alcohol is greater than 15% it should be diluted. The average error is then 
not greater than 0*05%. — F. Todd, Amer. J. Pharm., 1936, 488. 

Identification in Mixtures* The liquid is distilled and the distillate 
treated successively with a strong oxidising agent such as potassium hypo- 
chlorite in alkaline solution, and then ammoniacal silver nitrate solution and 
finally redistilled first in alkaline and secondly in acid solution; by this process 
the ethyl alcohol and its higher homologues are obtained free from other organic 
substances. The distillate is then oxidised quantitatively with potassium 
dichromate and the acid formed isolated, measured and identified. If the 
acid found after oxidation is identified as acetic acid, and if the amount of 
oxygen required, measured by the amount of potassium dichromate used, is 
the same as that which would theoretically be required to produce the same 
amount of acetic acid from ethyl alcohol, the liquid can only be ethyl alcohol. 
The identification of propionic, butyric or valerianic acid indicates the presence 
of the corresponding alcohol. Butyl alcohol on oxidation yields both acetic 
and butyric acids, in the proportion of six parts of butyric acid to two pans of 
acetic acid, and thus the presence of acetic acid in the oxidation mixture does 
not specifically show the presence of ethyl alcohol. In a mixture of ethyl and 
butyl alcohols, by determining the respective quantities of the two acids formed 
on oxidation and subtracting the proportion of acetic acid produced from the 
butyl alcohol, the quantity of acetic acid produced from the ethyl alcohol is 
obtained, and the original amount of ethyl alcohol may be calculated. — M. 
Nichoux, C. R. Acad. Sci., Paris, 1936, 203, 16. 


ALCOHOL DILUTION RULES 

If V be the volume percentage of the stronger alcohol and v that of the 
alcohol required — 

I. By volume. Mix v volumes of the stronger alcohol with distilled water, 
q,s., aftdl: cooling to make V volumes, e.g. to make an alcohol 43% from alcohol 
95% take 43 volumes of the 95% and make up to 95 volumes. (See also 
Appendix III, B.P.C. *34, for temperature correction tables.) 

II. By weight. Proceed on the same lines by weight throughout. 
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To Transpose Volume per cent* of Alcohol into Weight per cent. 
The volume per cent, is multiplied bj' 0*7938, and the product divided by the 

sp. gr. of the liquid, e.g., 80-22% v/v = = 73-7875% to/ia. 

To express the weight per cent, as volume per cent, divide the weight 
ner cent, by 0*7938 and multiply by the sp. gr. of the liquid, e.g., 90*29% 
r . w 90*29 X 0*822 _Qo . /, 
by weights- -Q. 793 ^ " =93*49% v/v. 

Proof Spirit Conversion Factors (F. C. J Bird, Clu^m. Si Dritgg,^ Dec. 27 
1919). 

Mktric 

To express: — 

Litres of y<J% Alcohol B.P. in PROOF Gallons . . Multiply by 0-3471 
,, 70^;, „ „ „ . . „ 0-2697 

„ 0 U% „ . . „ 0*2312 

„ *15% „ „ „ .. „ 0*1733 

„ 20% „ „ „ .. „ 0-0767 

Imperial Me/\sure. 

Gallons 90% Alcohol B.P. in Proof Gallons .. Multiply by 1 *5779 
„ 70% „ „ „ .. „ 1*2263 

» 60% „ „ „ .. „ 1*051 

» 45% „ „ „ . . „ 0*7877 

„ 20% M » M ■ • .. 0*3487 

i,}uAN'nTY OF Spirits which m.ay be sold by a Chemist without Licence. 

In view of the Immature Spirits (Restrictions) Act, 1915, the Commissioners 
of Customs and Excise reduced the quantity of duty-paid Spirits of Wine 
(■including Absolute Alcohol), which may be sold without a licence, to 5 ounces 
iluiil. Strict inquiries should be made by the pharmacist as to requirements. 
-^Phann. J., i/1922, SO.S. 

7*0 State Volume per cent* as Alcohol of Proof Strength* Multiply V 
per cent, by 1*753 and deduct 100 from the product. Thus 65% vjv 
asOSx 1*753 — 100 — -f 13*945® over proof. Further, alcohol of 25% v/v 
= 25x1*753-100= -56*175® proof, i.e., 56*175® under proof. 

{B.P, 1885 stated; Proof spirit =:about 57% CaHtOH by vol., i.e., 57 parts 
alcohol with water produce 100 parts proof spirit.) 

/. 1 part pure alcohol =^|P- = 1*753 (about) parts proof strength. 

Conversely f to State Alcohol of Proof Strength as Volume per cent .: — 
Add 100 to the proof strength and divide the product by 1*753; thus, 
113*945 

13*945®o.p.— =65% by vol., and 

56*173° u.p. --=^^j;7^3^”'^==25% by vol. 

To Convert Bulk Gallons to Proof Gallons multiply by 


Proof Strength + 1 00 
100 

100 vols. of alcohol 90% (approx. 58® o.p.) are equivalent to ISS vols. of 
proof spirit. 

** Proof Spirit** has sp. gr. 0*920. This, formerly, was found to be 
the weakest spirit that could be put to the proof of igniting a little gunpowder 
moistened with it. If the spirit caught fire and inflamed the gunpowder, it 
was designated “over proof,” and if not, “under proof.” By the Hydrometer 
Act, 58 Geo. TIT., cap. 28, Proof Spirit is defined as spirit of strength which, at a 
temperature of 51®P'., weighs exactly twelve-thirteenths of an equal quantity 
of mstilled water. _ .......... 

The following Tabic, founded on B,P. 1898 and Gilpin’s Tables, shows: — 

(i) The volume of distilled water necessary to be added to 100 volumes of 
alcohol (90%) for the production of each strength of diluted alcohol. 

(ii) The volumes of alcohol (90%), and of distilled water respectively which, 
when mixed and reduced to 60® F. (15*5°C.), will produce, allowing for 
contraction in volume. 1000 ml., 1 pint, or 1 gallon of each strength of diluted 
alcohol. 
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The sp, gr, and the exact Excise (Sikes*) strength at 60®F. (15*5®C.)» in 
degrees over proof (O.P.) and under proof (U.P.)* of each dilution, are given in 
the hrst column. 


Table for the Dilution of Alcohol (90%) to Weaker Strengths 


Volume 
Percentage, 
Specific Gravity, 
and 

Excise Strength 

70 % 

Sp. gr. 0*8900 
22-7 O.P.t 

Alcohol 

(90%) 

Distilled 

Water 

Volume 

Produced 

100 vols. -h 31*05 vols- =■• 128*57 vols. 

777*8 ml. +241*6 ml. - 1000 ml. 

*648*5 g. + 241-6 g. = 1000 ml. 

15 oz. 266 m. + 4 02 . 398 m. — 1 pint 

124 oz. 215 m. -f 38 oz. 307 m. = 1 gal. 

#6 lbs. n oz. + 2 lbs. 6^ oz. = 8 lbs. 14.V oz. 

60% 

Sp. gr. 0*9135 
5*20“ O.P.t 

100 vols. + 53*65 vols. — 150 vols. 

666*7 ml. + 357*8 ml. = 1000 ml. 

*555*9 g. + 357*8 g. = 1000 ml. 

13 oz. 160 m. + 7 oz. 74 m. =1 pint 

106 oz. 320 m. + 57 oz. 112 m. *=1 gal. 

*5 lbs. 9 oz. + 3 lbs. 9i oz. — 9 lbs. oz. 

45 % 

Sp. gr. 0*9436 
21*2“ U.P.t 

100 vols. + 105*34 vols. »= 200 vols. 

500 ml. + 526*6 ml. =* 1000 ml. 

*417*2 g. + 526*6 g. = 1000 ml. 

10 oz. + 10 oz, 256 m. =* 1 pint 

80 oz. + 84 oz. 130 m. =« I gal. 

*4 lbs. 02 . + 5 lbs. 4i oz. — 9 lbs. 7 oz. 

20 % 

Sp. gr. 0'9760 
64-9“ U.P.t 

100 vols. + 355*8 vols, == 

222*2 ml. + 790*7 ml. = 

*185*2 g. + 791 g. 

4 oz. 213 m. + 15 oz. 390 m, = 
35 oz. 267 m. + 126 oz. 243 m. — 
*1 lb. 13i oz. + 7 lbs. 14J oz. = 

450 vols. 

1000 ml. 1 

1000 ml. i 

1 pint 

1 gal. j 

9 lbs. 1 2i oz. 


NOTE. — ^*These figures are the weights necessary to produce a gallon 
and a litre respectively, at IS-S^C. t Stevenson. 


Amount of Ethyl Alcohol by Volume in Various Liquors, 


Whisky 
Hum 
Gin 

Strong Liqueurs » . 
Proof Spirit 
Brandy 
Port 

White Wine (strong) 

Sherry 

Madeira 


•51 to 59% 
57 

43 to 57% 
20 to 30% 
23 to 29% 
16 to 22% 
16 to 22% 


White Wine 
Champagne 
Orange Wine 
Burgundy 
Hock . . 

Claret 
Cider . . 

Strong Ale or Stout 
Beer and Porter 


12 to 14% 
10 to 13% 
10 to 12% 
9 to 12% 
9 to 12% 
8 to 12% 
5 to 9% 
5 to 9% 
2 to 5% 
•Hale White. 
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The current strengths {pre-toar) arei Whisky, Rum, Gin and Brandy, 40 to 
47%: Strong Liqueurs, 43 to 47%; Proof Spirit, 57-1 %; Port, 16 to 22%; Sherry, 
16 to 22%; Madeira, 16 to 22%; White Wine, 12% to 14%; Champagne, 
10 to 13%; Orange Wine, 12 to 15%; Burgundy, 12 to 14%; Hock, 
12 to 14%; Claret, 10 to 14%. 

ETHYL ALCOHOL TABLE. 

As employed in the Government Laboratory. 


Sp. Gr. 

Wt. 

Vol. 

Sp.Gr.Wt. 

Vol. 

Sp.Gr.Wt. 

Vol. 

Sp.Gr. 

Wt. 

Vol. 

at 

per 

per 

at 

per 

per 

at 

per 

per 

at 

per 

per 

15*5“C. 

cent. 

cent. 

|15*5»C.cent 

:. cent. 

1 15-5«C.cent 

. cent. 

15*5»C. 

cent. 

cent. 

0-999 

0-53 

0-66 

0-947 

36-00 

42-95 

0-895 

60*23 

67-92 

0-843 

82-00 

87*09 

0-998 

1-07 

1-34 

0-946 

36-54 

43-54 

0-894 

60-66 

68-33 

0*842 

82-40 

87-42 

0-997 

1-61 

2-02 

0-945 

37-07 

44-13 

0-893 

61-09 

68-74 

0-841 

82-80 

87-74 

0-996 

2-17 

2-71 

0-944 

37-60 

44-71 

0-892 

61-52 

69-14 

0-840 

83-20 

88*06 

0-995 

2-73 

3-42 

0-943 

38-12 

45-28 

0-891 

61-95 

69*55 

0-839 

83-60 

88*37 

0-994 

3-31 

4-14 

0-942 

38-64 

45-85 

0-890 

62-38 

69-95 

0-838 

83-99 

88*68 

0-993 

3-90 

4-88 

0-941 

39-15 

46-40 

0-889 

62-81 

70-35 

0-837 

84-39 

88-99 

0-992 

4-51 

5-63 

0*940 

39-65 

46-95 

0-888 

63-24 

70-75 

0-836 

84-78 

89*30 

0-991 

5-13 

6-40 

0-939 

40-15 

47-50 

0-887 

63-67 

71-15 

0-835 

85-17 

89-61 

0-990 

5-76 

7-18 

0-938 

40-65 

48-04 

0-886 

64-10 

71-55 

0-834 

85-56 

89-91 

0-989 

6-41 

7-98 

0-937 

41-15 

48-57 

0-885 

64*53 

71-95 

0-833 

85-95 

90-22 

0-988 

7-08 

8-80 

0*936 

41-64 

49-10 

0-884 

64-96 

72-34 

0-832 

86*34 

90-52 

0-987 

7-76 

9-65 

0-935 

42-13 

49-63 

0-883 

65*39 

72-74 

0*831 

86-70 

90-82 

0-986 

8-46 

10-51 

0-934 

42-62 

50*15 

0-882 

65-81 

73-13 

0-830 

87-11 

91*11 

0-985 

9-18 

11-40 

0-933 

43-11 

50-67 

0-881 

66-24 

73-52 

0-829 

87-50 

91-40 

0-984 

9-91 

12-29 

0-932 

43-59 

51-18 

0*880 

66-66 

73-91 

0*828 

87-88 

91-69 

0-983 

10-65 

13-20 

0-931 

44-06 

51-68 

0 879 

67-09 

74-30 

0-827 

88-27 

91-98 

0-982 

11-42 

14-13 

0-930 

44*53 

52*18 

0-878 

67-51 

74-68 

0-826 

88-65 

92-26 

0-981 

12-20 

15-08 

0*929 

45-00 

52-67 

0-877 

67-93 

75-06 

0*825 

89-03 

92-55 

0-980 

12-99 

16-04 

0-928 

45*47 

53-16 

0-876 

68-35 

75-44 

0-824 

89-41 

92-83 

0-979 

13-80 

17-02 

0*927 

45*94 

53-65 

0-875 

68-77 

75-82 

0-823 

89-79 

93-11 

0-978 

14-61 

18-00 

0-926 

46-40 

54-14 

0-874 

69-19 

76-19 

0-822 

90-16 

93-38 

0-977 

15-43 

18-99 

0-925 

46*87 

54-62 

0*873 

69*62 

76-57 

0-821 

90-53 

93*65 

0-976 

16-25 

19-98 

0-924 

47*33 

55-10 

0-872 

70-04 

76-94 

0-820 

90-90 

93-92 

0*975 

17-08 

20-97 

0-923 

47-79 

55*58 

0-871 

70-46 

77-32 

0-819 

91-27 

94-19 

0-974 

17-90 

21*96 

0-922 

48-25 

56-05 

0-870 

70-88 

77-69 

0-818 

91-63 

94-45 

0-973 

18-72 

22-94 

0-921 

48-71 

56-52 

0-869 

71-30 

78-06 

0*817 

92-00 

94-71 

0-972 

19-53 

23-91 

0-920 

49*17 

56-99 

0*868 

71-72 

78*43 

0-816 

92-36 

94-97 

0-971 

20-34 

24-85 

0-919 

49-63 

57-46 

0-867 

72-14 

78-80 

0-815 

92-72 

95-22 

0-970 

21-14 

25-83 

0-918 

50-08 

57-92 

0*866 

72-55 

79-17 

0*814 

93-08 

95-47 

0-969 

21*93 

26*77 

0-917 

50-53 

58-38 

0-865 

72-97 

79-53 

0-813 

93-44 

95-72 

0-968 

22-71 

27-69 

0-916 

50*98 

58-83 

0-864 

73-39 

79-89 

0-812 

93-80 

95-97 

0-967 

23-48 

28-69 

0-915 

51-43 

59-29 

0-863 

73-81 

80-25 

0-811 

94-15 

96*21 

0-966 

24-23 

29*48 

0-914 

51*88 

59*74 

0*862 

74-22 

80-61 

0-810 

94*50 

96-45 

0-965 

24-97 

30-34 

0-913 

52-33 

60-19 

10-861 

74-64 

80-97 

0-809 

94-85 

96-69 

0-964 

25*68 

31-18 

0*912 

52-77 

60-63 

1 0-860 

75-05 

81-32 

0-808 

95-20 

96-93 

0-963 

26-37 

31-99 

0-911 

53-21 

61-07 

0-859 

75-47 

81-68 

0 807 

95-55 

97-16 

0-962 

27-06 

32-79 

0-910 

53-65 

61-51 

0 858 

75-88 

82-03 

0-806 

95*89 

97-39 

0-961 

27*73 

33-56 

0-909 

54-10 

61-95 

0-857 

76-30 

82-38 

0-805 

96-23 

97-62 

0-960 

28-39 

34-33 

0-908 

54-54 

62-39 

0*856 

76-71 

82-73 

0*804 

96-57 

97*84 

0-959 

29-03 

35-06 

0-907 

54-98 

62-83 

0*855 

77-12 

83-08 

0-803 

96-91 

98-06 

0-958 

29-66 

35-79 

0-906 

55*42 

63-26 

0 854 

77*53 

83-42 

0-802 

97-25 

98-28 

0-957 

30*28 

36*50 

0-905 

55-87 

63-70 

0-853 

77-94 

83-77 

0-801 

97-59 

98-49 

0-956 

30-90 

37-20 

0-904 

56-31 

64-13 

0-852 

78-35 

84-11 

0-800 

97-91 

98-70 

0-955 

31-50 

37-89 

0-903 

56*75 

64-56 

0-851 

78*76 

84-44 

0-799 

98-24 

98-91 

0-954 

32-09 

38-57 

0-902 

57*18 

64-98 

0-850 

79-17 

84-78 

0*798 

98-57 

99-12 

0-953 

32-67 

39-22 

0-901 

57-62 

65-41 

0-849 

79-58 

85-12 

0-797 

98-90 

99*32 

0-952 

33-25 

39-87 

0-900 

58-06 

65-83 

0-848 

79-98 

85-46 

0-796 

99-22 

99-52 

0*951 

33-81 

40-50 

0-899 

58-50 

66-25 

0-847 

80-39 

85-80 

0-795 

99-55 

99-72 

0-950 

34-37 

41-13 

0-898 

53 93 

66-67 

0-846 

80-79 

86-12 

0-794 

99-87 

99-92 

0-949 

34-92 

41-74 

0 897 

59*37 

67-08 

0-845 

81-20 

86-44 

0*79359 

100-00 

100-00 

0-948 

35*46 

42-35 

0-896 

59-80 

67*50 

0-844 

81-60 

86-77 
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Analysts of Wines, P. Helv. V gives a useful summai^. 

Spirit tables for use with Sikes’ A and B Hydrometers, issued by the Com- 
missioners of H.M. Customs and Excise for xise in connection with “The 
Strength and Weight of Spirits Ascertainment Regulations,” are available 
(H.M. Stationery Ofloce). 

Alcohol Limits of B,P, Galenicals. Insufficient allowance has been made 
for moisture in the air-dry drug and for the volume occupied by the solid ex- 
tractive. Revised limits are suggested for the majority of preparations. — ^T. T. 
Cocking, Quart. J. Pharm., 1934, 76. 

Presence of Methyl Alcohol in Galenicals, Some official preparations, 
especially those prepared from orange or lemon peek contain methyl alcohol, 
probably derived from decomposition of pectin. The quantity present is 
sufficient to respond to Denig^s’ test. — ^R. W. Richardson, Pharm. J., ii/1938, 
249. 

Diethyl Phthalate, A British Standard Specification (B.S.S. No. 574 — 1934) 
has been issued by the British Standards Institution for^ diethyl phthalate. The 
specification includes requirements regarding description, specific gravity 
(1*114 to T129 at 15*5®), refractive index (1*4805 to 1*506 at 20°), water, 
ash, acidity, ester content (not less than 98% to/to) and sampling, and the 
appendices describe the methods and apparatus to be used. 

Detection of Diethyl Phthalate in Alcoholic Liquids. The following 
test of the Bureau of Internal Revenue of the U.S. Treasury Department was 
found satisfactory; — (a) In presence of considerable amount. To 10 ml. of 
sample add 2 ml. of 10% NaOH and evaporate to dryness on the steam-bath. 
Add 5 ml. of cone, sulphuric acid and 0*025 g. of resorcinol and heat for 5 
minutes on the steam-bath. Transfer to a test-tube, heat in oil bath at 160° for 
5 minutes, cool, pour into excess of alkaline water. A greenish yellow 
fluorescence (due to fluorescein) is produced. (6) In presence of traces. To 
not less than 50 ml. add 0*2 ml. of 10% NaOH ana proceed as above. Allow 
the dilute fluorescein solution to stand 24 hours and view through the long axis 
of a Nessler glass. A blank test on pure alcohol should be made for com- 
parison since a fluorescence is produced in the absence of diethyl phthalate 
which fades in 24 hours. — ^J. A. Hardy 8s L. F. Hoyt, •/. Amer. pharm. Ass., 
1925, 219. 

The following methods are suggested for determination of ethyl phthalate 
in perfumes or in the presence of essential oils. 

As dipotassium phthalate. 1 to 2 g. of sample is refluxed for 1 hour with 25 ml . 
of N/2 potassium hydroxide in commercial absolute alcohol in a conical flask 
provided with a cooling tube. The cooling tube is then rinsed with more 
alcohol and the contents cooled on ice, centrifuged and filtered on a sintered 
glass filter. The precipitate is washed with 30 to 50 ml. of ice-cold absolute 
alcohol, heated at 140°, and weighed. 1 g. of precipitate corresponds to 0*917 g. 
of ethyl phthalate. Other acids giving insoluble potassium salts must be absent. 
A method is also described in which the potassium salt is converted to the lead 
salt. A method is also given for determination as lead phthalate. — Y. R. 
Naves and S. Sabetay, Bull. Soc. Chim., 1937, 5, 102. 

Distil a mixture of 25 ml. of sample and 50 ml. of water, collecting 50 ml. of 
filtrate. Evaporate 10 to 12 ml. of filtrate (or sufficient to correspond to about 
5 ml. of absolute alcohol) to dryness on a steam-bath with 5 to 6 drops of sodium 
hydroxide. When dry moisten with 5 to 6 drops of dilute sulphuric acid to 
dissolve the sodium salts, add 1 *2 ml. of sulphuric acid, rub with a glass rod to 
ensure complete solution and add to 0*05 g. of resorcinol in a long narrow 
test-tube. Immerse the tube in an oil-bath at 165° to 175° for from H to 4 
minutes; then cool the tube, transfer 0*2 to 0*5 ml. of the acid solution to a 
50 ml. separator, add 5 to 10 ml, of water and shake thoroughly with 8 to 10 ml. 
of ether for 30 seconds. Allow to separate, reject the lower layer, wash the 
residue three or four times with 10 ml. quantities of water until free from acid, 
and pour off the ether extract into a long narrow test-tube. To the ether extract 
add down the side of the tube 2 ml. of 5% sodium hydroxide and allow to stand 
lor 1 5 minutes. If any diethyl phthalate is present a yellowish-green fluorescence 
will appear. — 1. Schwartz, J. Amer, pharm. Ass., 1936, 749, 

Spiritus Frumenti (U.S.P. XII). Contains at 15*56°, 47 to 53% v/v of 
CsHaOH and must have been kept in charred wood containers for not less 
than 4 years. Complies with tests for glycerin, sugar, etc., indication of storage 
in wood barrels, acidity, esters, acetone, other ketones, isopropyl alcohol and 
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tertiary butyl alcohol, for methanol, alkaloids, caramel and some coal tar dyes, 
and for formaldehyde. 

Spiritus Vini Vitis (U,S,P, XIT). Contains at 15 •56®, 48 to 54% o/tj 
of CjHsOH, and is stored in wood barrels for at least 4 years; complies with a 
test for acidity and other tests given under Spiritus Frumenti, U,S,P, XII. 

Alcohol Tribromoethylicum (B.P.Add. III). CBrsCHaOH = 
282*8. M.p., 79® to 81®. Presence of dibromoacetaldehyde is 
limited by adding phenylhydrazine acetate solution to a 2% 
solution in water when no precipitate forms during 30 minutes; 
limits of readily carbonisable substances, acidity, ionised halogens 
sulphates, and heavy metals. Leaves on incineration not more than 
0*05% of residue. Contains not less than 99% CBrijCHoOH; 
assayed by refluxing for 2 hours with N/1 sodium hydroxide, 
followed by titration of the bromide with excess silver nitrate 
solution and ammonium thiocyanate. Assayed similarly, after 
drying for 18 hours over sulphuric acid,Tribromosethanol, U.S.P. 
XII y complies with the same standard for purity. M.p., 79° to 82°, 
loss on drying, not more than 1%, ash not more than 0-1 %. 

Bromethol {B.P. Add. Ill) is a 66*7% wfto solution of 
tribromoethyl alcohol in amylene hydrate. Liquor Tribromoic- 
thanolis, U.S.P. XII y is a solution in the same solvent containing 
99 to 101% it)/v of CaHgBraO. 

Vinum Xericum (J5.P.C.). Contains not less than 16% v/v 
of ethyl alcohol. Sp. gr., 0*990 to 1*000. Total acids as tartaric 
acid (C^HeOc) not less than 0*4%. It contains not more than 
450 parts per million of sulphur dioxide, to comply with the 
Public Health (Preservatives in Food) Regulations. The alcohol 
content is determined by Method I of the British Pharmacopeia : 

Dilute 25 ml. with 100 to 150 ml. of water in a 500 to 800 millilitre flask; add 
a little pumice powder; connect by a still-head to a condenser and distil at least 
90 ml.; dilute with water to 100 ml. at the same temperature as that at which 
the original volume was measured, determine the sp. gr. and refractive index 
and by reference to tables calculate the percentage of ethyl alcohol in the 
origins wine; if the refractive index differs by more than 0-0002 from that 
corresponding with the specific gravity found, saturate 75 ml. with sodium 
chloride and shake for several minutes with 100 ml. of light petroleum (b.p. 
50* to 60®); after standing for half an hour run off the lower layer and wash the 
petroleum layer with 25 ml. of brine; distil the mixed brine liquids after 
making just alkaline with normal sodium hydroxide to solid phenolphthalein 
and determine specific gravity and refractive index as before. Total acids are 
titrated with fifth normal sodium hydroxide to phenolphthalein. 

Sulphur dioxide may be determined by boiling for 10 minutes 500 ml. of 
water and 20 ml. of hydrochloric acid in a round-bottomed litre flask, which is 
connected with a water-cooled reflux condenser of which the upper end 
connects with two absorption flasks in series each containing 10 ml. of hydrogen 
peroxide solution, and maintaining a current of carbon dioxide (passed through 
sodium carbonate solution) through the apparatus during the whole process; 
the contents of the flask are cooled and 50 to 100 grammes of the wine introduced 
as quickly as possible and boiled for 45 minutes; the absorption flasks are dis- 
connected and the contents titrated with N/10 sodium hydroxide using 
bromophenol blue as indicator, and subtracting the amount of standard sodium 
hydroxide required to neutralise 20 ml. of the hydrogen peroxide solution to 
bromophenol blue. 
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ALCOHOL AMYLICUM 

Alcohol Amylicum C6HiaO==88*09. Boiling- 

range 128° to 132°. Sp. gr., 0-815 to 0*817. Acidity as 
CHs'COOH, not more than 0*01%. 

A B.S.S. (No. 696, Part 2, 1936) has been prepared by the British Standards 
Institution for amyl alcohol for use in the Gerber test. 

Iso- Amy t Butyrate. CH,*CHa*CH, COO-CH,-CH»-CH < chJ*® 
Colourless liquid with sp. gr. 0*882 at 0®, Used as a flavouring agent. Com- 
mercially the article contains 78 to 93%; sp. gr. ranges from 0*853 to 0*860* 
Refractive index, 1*4073 to 1*4110 at 20®. B.p. about 135*. 

Amylis Nitris (B.P.). C 6 Hii 02 N= 1 17*1. Contains not less 
than 90% w/zv of nitrites, calculated as CsHuOaN. At least 85% 
distils between 90° and 100°. Sp. gr., 0*874 to 0*884. Assayed by 
the interaction of an alcoholic dilution with potassium iodide 
solution and dilute sulphuric acid in a brine-charged nitrometer, 
and measurement of the nitric oxide produced; at 15*5° and 
normal pressure each millilitre of moist nitric oxide is equivalent 
to 0*0049 g. of C 6 H 11 O 2 N. Amylis Nitris, U.S.P. XII, contains not 
less than 90% of CsHnONO, when assayed by the general method 
for nitrites; carbon dioxide is passed through a solution of potas- 
sium iodide in boiling deaerated water, while cooling for three 
minutes, after adding a dilute hydrochloric acid (1 in 2) (any 
iodine liberated being just decolorised with N/10 sodium thio- 
sulphate) and while a dilution of the amyl nitrite in aldehyde-free 
alcohol is introduced into the mixture; the liberated iodine is then 
immediately titrated with sodium thiosulphate, all additions being 
made through an outlet tube to the flask employed, of specified 
dimensions. Amylium nitrosum, P, Helv. V, is assayed by 
decomposing the amyl nitrite by shaking for 5 minutes 0*5 g. in 
10 ml. of alcohol with 20 ml. of N/10 silver nitrate, 15 ml. of 
saturated solution of potassium chlorate and 5 ml. of dilute nitric 
acid. The mixture is then filtered and 50 ml. of the filtrate is 
titrated with N/10 ammonium thiocyanate using iron alum as 
indicator. Each millilitre of N/10 silver nitrate is equivalent to 
0*0351 g. of QH 11 O 2 N. 

Amyleni Hydras (B.P. Add, III). CaHigO — 88*09. Sp. gr., 
0*814 to 0*817. Not less than 95% by volume distils betv\^een 100° 
and 104°. Other amyl alcohols, amylene and other organic 
impurities limited by mixing 1 part in 20 parts water with 0*25 ml. 
potassium permanganate solution, which should not be completely 
decolorised in 10 minutes; it should have no reducing action on 
ammoniacal silver nitrate on heating at 60° for 10 minutes. No 
cloudiness (limit of water) should be produced when mixed with 
an equal volume of light petroleum (b.p., 50° to 60°). Residue on 
evaporation and drying at 100°, not more than 0*01% w/v, 
Amyleni Hydras, U.S.P.XII, boils between 97° and 103°; sp. gr. at 
25°, 0*803 to 0*807, non-volatile residue not more than 0*25%. 
Limit tests are included for acidity, heavy metals, aldehyde, readily 
oxidisable substances and water. 
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ALCOHOL ISOPROPYUCUM 

Alcohol Isopropylicum (B.P.C.). (CH 3 ) 2 CHOH ~ 60*06. 
Boils between 80*5® and 81*5® and contains about 96% v/v 
(equivalent to about 94% w/zv) of CsHsO; sp. gr., 0*810 to 0*812. 
It may be detected in methyl or ethyl alcohols by the production 
of a white or yellow precipitate on heating the liquid to be tested 
just to boiling with mercuric sulphate solution. It may be 
separated in solutions of ethyl and methyl alcohols by saturating 
with salt, when an upper layer of isopropyl alcohol separates. 

Table for calculating the percentages of isopropyl alcohol in mixtures of 
isopropyl alcohol and water from their Zeiss refractometer readings at 20® to 25®, 
also a table of specific gravities at 20‘*/20® and 25®/25® of mixtures of isopropyl 
alcohol and water containing from 2 to 25% of the alcohol. — J, Batscha and 
S. Reznek, J. Ass. off, agric. CJtetn., Wash., 1937, 107. 

Detection of isopropyl dcohol.-^ mer. J, Pharm.,i93l, dil; Analyst, 1931, 115. 

Determination, A definite volume equivalent to about 15 ml. of 0*1% 
solution is heated with 0 *4 g. of powdered potassium dichromate and 3 ml, of 
4% sulphuric acid solution, shaken and allowed to stand for 24 hours. The 
mixture is then made alkaline with potassium hydroxide, diluted to 100 ml. 
and distilled. 60 ml. of distillate is heated with 40 ml. of N/1 potassium 
hydroxide and 25 ml. of N/10 iodine. After standing for 15 minutes, the 
liquid is acidified with a mixture of equal parts of hydrochloric acid and water 
and the excess of iodine titrated with N/10 sodium thiosulphate. — ^H. Kcmal, 
Z. anal. Chem., 1936, 107, 33. 

Determination of acetone, isopropyl alcohol and alcohol in mixtures. — See 
Adams and Nicholls, Analyst, 1929, 2. ^ 

Isopropyl alcohol made in Great Britain is obtained by catalytic reduction 
of acetone. In perfumery, it is a good plan to blend with ethyl alcohol, the 
odour of isopropyl alcohol being too heavy and persistent when used alone, A table 
of solubilities of oils and synthetic perfumes m various spirits is given. — Chem. 
SeDrugg., i/1927, 11. 

Normal Butyl Alcohol, A British Standard Specification (JB.S.S. No. 
508 — 1933) has been issued by the British Standards Institution for Normal 
Butyl Alcohol (Butanol). The specification includes requirements regarding 
description, specific gravity, distillation-range, flash-point, residue on evapora- 
tion, acidity, aldehyde content and sampling, and the appendices describe the 
methods and apparatus to be used. 

Dibutyl Phtkalate, A British Standard Specification (B.S.S. No. 573 — 1934) 
has been issued by the British Standards Institution for Dibu^l Phthalate 
(di-normal-butyl ester of ortho-phthalic acid]). The specification includes 
requirements regarding description, specific gravity, refractive index, water, ash, 
acidity, ester content and sampling, and the appendices describe the methods 
and apparatus to be used. 


ALCOHOL METHYLICUM 

Alcohol Methylicum (jB.P.C.). CHgOH — 32*03. Sp. gr. not 
higher than 0*799, Limit of ethyl alcohol is included by shaking 
with 10 volumes of 10% sodium hydroxide solution and 5 volumes 
of N/ 1 0 iodine solution when no turbidity or precipitate appears 
and no odour of iodoform develops when heated to from 60® 

70® for half an hour. On acidifying with acetic acid a mixture of 
5 ml. of the alcohol, 2 ml. of normal sodium hydroxide and 0*2 ml. 
of 2% sodium nitroprusside solution, no violet colour is produced 
within one minute, limiting the acetone present. It may be esti- 
mated in alcoholic mixtures by matching with a series of control 
concentrations when oxidised with potassium permanganate and 
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phosphoric acid, decolorising after 10 minutes with oxalic and 
sulphuric acids and treating with decolorised magenta solution as 
described under Alcohol, previously making sure that the solution 
contains no formaldehyde. 

A tentative method for the determination of methyl alcohol (0*5 to 5%) in 
the presence of ethyl alcohol is described in Methods of Analysis (A.O.A.C.f 
1940,611). 

A British Standard Specification (B.S.S. No. 506 — 1933) has been issued 
by the British Standards Institution for Methyl Alcohol (Methanol). The 
specification includes requirements regarding ^ description, specific gravity, 
distillation range, residue on evaporation, miscibility with water, ^ acidity, 
aldehydes and ketones, sulphur and sulphur compounds, and sampling, and 
the appendices describe the methods and apparatus to be used. 

Spiritus Methylatus Industrialis (B.P.). Sp. gr. not greater 
than 0*817. Residue at 100° not more than 0-01%. 

Spiritus Methylatus Industrialis sine Acetone (B.P.C.), 
Sp. gr. not greater than 0*817. An acetone limit is specified: when 
to 5 volumes diluted with water to 10 volumes, 1 volume of 1% 
o-nitrobenzaldehyde in 50% alcohol and 1 volume of 15% sodium 
hydroxide solution are added the colour developed in 1 5 minutes 
should not be deeper than that produced by similarly treating 
10 volumes of 0*025% v/v solution of acetone in 50% alcohol. 

Acetone. Colorimetric method for determining and detecting in spirit, based 
on formation of indigo when sodium hydroxide is added to a mixture of 
o-nitrobenzaldehyde and acetone; can also be used for isopropyl alcohol after 
oxidation to acetone. — C. A. Adams, Pharm. J., u/1928, 604, 


ALOE 

Aloe (J5.Jp.). Loss at 100° not more than 10%. Ash not 
more than 5%, Aloes, in powder, complies with the standard for 
the unground drug. On boiling with 100 parts of water until 
nearly dissolved, cooling, adding 1 part of diatomite and filtering, 
5 ml. of the filtrate with 2 ml. of nitric acid gives a yellow-brown 
colour changing quickly to vivid green in the case of Cape aloes, 
Cura 9 ao aloes gives a deep brownish red, in the case of the Socotrine 
variety a pale brownish yellow and with Zanzibar aloes a yellowish- 
browm colour is produced. In the U.S.P. XII the Socotrine and 
Cura 9 ao varieties are official. Aloe, U.S.P. Xlly should yield not 
more than 4% of ash, not more than 12% of moisture, and not 
less than 50% of water-soluble extractive determined by macera- 
tion and washing of the residue, evaporation and drying at 110°. 
Alcohol-insoluble substances, not more than 10%, Aloe, 
P. Helv. V, contains less than 12% of moisture and 1*5% of ash. 
Quragao and Natal aloes are excluded and the product contains not 
less than 80% of non-resinous substances soluble in a mixture of 
5 parts of methyl alcohol and 30 parts, of chloroform. 

Extract Content in Aloes, Average content water-soluble in Barbados 
aloes was 60%, and in Socotrine aloes 45% approx. 

The proportion of aloes or other emodin-containing drug in a preparation 
may be determined by extraction with ether in the presence of acid and measuring 
the red colour that is produced when the ether extract is made strongly alkaline 
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with ammonia. Results are given for Socotrine, Cape and Curasao aloes. — ^P. 
Valaer and G. E. Mallory, Amer. J» Pkarm.t 1934, 81. 

Differentiation of Aloes by Quinoline Hydrogen Peroxide Reagent, 
30% hydrogen peroxide is shaken with an equal volume of quinoline (syn- 
thetic). Heat is evolved. At first the quinoline forms the top layer, but, after 
shaking, the lower. The quinoline is separated, dried with anhydrous 
sodium sulphate and filtered. Or in preference proceed more dilute. Finally 
dilute to 1% with more quinoline. A few mg. of finely powdered aloes are 
moistened with the reagent and warmed to 60® for 3 to 5 minutes. A. ckinensis 
and A. vulgaris give purple, turning rose pink on acidifying with 1 % sulphuric 
acid; A, Perryi brown with hydrogen peroxide, remaining so on acidifying; 
A. ferox and A, spicata, and others, green with hydrogen peroxide, changing to 
greenish yellow on adding acid. — E. J. Schom, Pharm, J,, i/1930, 212: see also 
A. H. Ware, ibid,, 596. 

Aloinum (5.P. Add. I). Ash not more than 0*5%. Water- 
insoluble matter not more than 1*5%, by shaking frequently for 
2 hours and drying at 100°. The proportion of water-insoluble 
matter varies greatly with the temperature of the water, and 
samples giving less than 1-5% at 25° may yield as much as from 7 to 
10% at 15°. The B.P. Add. I specifies a temperature of 25° to be 
maintained throughout this test and facilitates manipulation by 
filtration through a tared Gooch crucible. Aloinum, tl.S.P. XU, 
leaves not more than 0*0% of ash; water-insoluble matter, not 
more than 1-5%, at 25°. A benzene extract should not impart a 
pink colour to an equal volume of 5% ammonia water. 

Aloin may be determined iji mixtures containing cascara, rhubarb, senna and 
other acid hydrolisable anthra-glucosidcs, resins and phenolphthalein by the 
official method of Methods of Analysis (A.O.A.C.» 1940). I'he substance 
dried for 1 hour at 1 10® and containing about 0*3 g. of aloin, mi.’ced with 10 ml. 
of water and 5% sodium hydroxide, is diluted with 60 ml. and made acid with 
sulphuric acid as quickly as possible, diluted to 100 ml., shaken for 1 hour and 
filtered. _40 ml. of the filtrate with 10 ml. of sulphuric acid (10% to/to) is 
refluxed in a continuous extractor charged with chloroform. The aqueoiH 
solution Is then saturated with salt and extracted with chloroform-alcohol 
(3 ; 1), which is afterwards washed with 1 ml. of water with 1 g. sodium lii- 
carboiiate, filtered, evaporated and dried at 110® for 1 hour, 'rhe aloin can 
then be acelylated, and the aloin hexa-acetate extracted with chloroform and 
dried at 110®. Aloin hexa-acetate XO *6 15 --aloin. 


ALUMINIUM 

Alumen (B.P. Add. 1). KAl(SO,)o,12H,0 - 474-4 or 

NH4A1(S04)2, 12H20 = 453*3. Contains not less than of 

the appropriate pure substance. Ammonia alum leaves not more 
than 0*5% of residue when the filtrate from 1 g. in 100 ml. of 
boiling water and excess of dilute ammonia solution, is evaporated 
and ignited. Both alums are assayed gravimetrically by precipita- 
tion as aluminium hydroxide and ignition to AI2O3. In the limit 
test for ammonium salts in potash alum, the limit allowed is 
equivalent to 0-1% of NH3, 0-01 g. being used for the test. 
Alumen, U.S.P. XU, is either ammonia alum or potash alum 
containing 99-5% of the pure alum. Limit of alkalis and alkaline 
earths, 0-5%. 

Determination of Aluminium, Aluminium may be separated quantitatively 
from iron by precipitating the iron as sulphide in ammoniacal tartrate solution, 
and after removing the sulphides from the filtrate the aluminium is precipitated 
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as aluminium hydroxy quinolate by adding a 5% solution of 8-hydroxyquinoline 
sulphate to the ammoniacal solution. The mixture is heated to 90®, allowed 
to stand and the precipitate dried and weighed. — ^J. Haslam, Analyst^ 1933, 270. 

Aluminium can be determined by means of 8-hydroxyquinoline, syn. oxine, 
CjHeNOH. The slightly acid test solution containing about 0*02 g. of A1 per 
100 ml. is wanned to 50® to 60® and precipitated by the addition of the acetic 
8-hydroxyquinoline solution in slight excess. The mineral acid is neutralised 
by the addition of 40 g. of ammonium acetate dissolved in water and the pre- 
cipitate collected, washed with water, and dried at 110®. The residue, 
A1(C9H60N)3, contains 5*87% of Al. The precipitate may also be determined 
volumetrically as described for magnesium, after solution in concentrated 
hydrochloric acid and dilution with about 5 times the volume of w*ater. Each 
millilitre of N/5 bromine is equivalent to 0*0004495 g. of Al. 

The aluminium comiplex is obtained in the anhydrous form by drying at 
98® and there is no particular advantage save that of speed in drying at higher 
temperatures. — R. C. Chimside, C- F. Pritchard and H. P. Rooksby, Analyst, 
1941, 402. 

Small amounts of aluminium such as in plant ashes and fruit juices may be 
determined by precipitating the iron and aluminium as phosphates; the pre- 
cipitate is dissolved in acid, the iron removed with cupferron and the aluminium 
precipitated with S-hydroxyquinoline. Full practical details of the process are 
induded. — ^L. Hart, J. Ass. off. agric. Chem., Wash., 1932, 285. 

Detection of Aluminium. Small amounts of aluminium can be detected 
and determined by means of Ammonium Aurine-tricarboxylate. Syn. 
Aluminon. (C«H 3 *OH*COONH 4 ), : C : CcHaCCOONHi) : O. The reagent is 
used as a 0*1% solution in water. To the solution to be tested, evaporated to 
about 5 ml. and acidified slightly with hydrochloric acid, is added 5 ml. of 
25% to/v ammonium acetate solution and an equal volume of the reagent 
solution. In the presence of aluminium a red coloration or precipitate is 
produced on allowing to stand for 5 minutes. The colour is reduced in 
intensity if ammonium carbonate solution be added, but the similar lake formed 
by chromium is decomposed and interference from Cr ions thereby eliminated. 
The solution to be tested must be free from iron, and excess of alkaline earth 
metals must be avoided. The test may also be used quantitatively. 

Alumen Exsiccatum (B.F.C.). KA1(S04)2« 258*2. Potash 
alum deprived of its water of crystallisation. Determined gravi- 
metrically it contains not less than 99*5% of KA1(S04)2, calculated 
on the dried substance. Loses at 200® not more than 10% of its 
weight. Alumen Exsiccatum of the U.S.P. XII may be either 
potash alum or ammonia alum heated at a temperature not 
exceeding 200° until aqueous vapours cease to be evolved. After 
drying at 200°, it contains not less than 96*5% of AINH4(S04)2 or 
A1K(S04)2. Assayed, after filtering out any matter insoluble in 
water, by precipitation as hydroxide and ignition to oxide. 
Yields not more than 2*5% of water-insoluble matter, dried at 
100°; loss at 200°, not more than 10%. 

Aluminu Sulphas (jE?.P.C.). Al2(SO4)3,I6HoO = 630’4. As- 
sayed as for Alumen, it yields AI2O3 equivalent to not less than 
99% of Al2(S04)3, 1 6H2O. The substance of the N.F. VII is 
Al2(S04)3,l_8H20, of which it should contain not less than 99*5% 
corresponding to a yield of 15*22% of aluminium oxide in the 
assay. Sulfate d’ Aluminium, Fr. Cx. 1 937, yields on incineration 
not less than 13% of AI2O3. 

Diatonute (B.P.C.). Purified kieselguhr from diatomaceous 
or infusorial earth. Moisture limit (on ignition), 10%. Ignited 
acid-soluble residue, not more than 1%. Terra Silicea Purifi- 
cata, U.S.P. XII y is required to comply with the same limit for 
moisture and leaves an acid-soluble residue of 1*6%. 
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Kaolinum Ponderosum {B.P. Add. VI). Loss on ignition 
at a red heat, not more than 15%. Residue after ignition of the 
acid-soluble matter, not more than 1 %. Kaolinum, N.F. VIl^ 
leaves not less than 85% of non-volatile residue on ignition. 
Ignited acid-soluble residue, not more than 2%. 

Kaolinum Leve {B.P. Add. VI). Complies with the purity 
tests described under heavy kaolin, with a limit test for coarse 
particles, and limits for particles larger than 10 /u diameter and 
for particles larger than 3 /a diameter determined by taking the 
specific gravity of suspensions under stated conditions. 

Talcum Purifilcatum {B.P.C. Supp. IV). Loss on ignition at 
red heat, not mom than 2*5%. Water-soluble residue, not more 
than 0 * 2 %. Ignited acid-soluble residue, not more than 0*5%. 
The U.S.P. XII substance is allowed 5% loss on ignition. Talc, 
Fr. Cx. 1937, has a density of 2-5 to 2*8. 

Bentonitum (U.S.P. XU). Complies with a test for fineness of powder 
and loses 5 to 8% at 110°. 

Sodium Silicate, Solution of, Syn. Soluble Glass, Water Glass. A 
viscid solution usually containing 10% of caustic soda and 20% of silica. 
Liquor Natrii silicici. P.G. Ff, has a sp. gr. of 1 *296 to 1 *396. The solution 
will arrest the putrefaction of organic matter. In powder form, this silicate is 
used medicinally in France, but both it and silica would appear to be unsuitable 
chemicals for use per os. 

Potassium Silicate, Solution of, Syn. Soluble Glass. This was the 
original preparation. It is less viscid than the sodium compound and is also 
used to impregnate bandages for treating fractures. 


AMMONIUM 

Ammonii Carbonas (B.P.). A variable mixture of bicar 
bonate (NH 4 HCO, — 79*05) and carbamate (NH 4 NH 2 COa= 78*06) 
Determined by dissolving in excess standard acid, boiling, cooling 
and back titrating with standard alkali using methyl red as in- 
dicator, it contains the equivalent of from 30 to 32*5% of NH*. 
Residue on volatilisation, not more than 0*025%. Ammonii 
Carbonas, U,S,P.X1I, yields from 30 to 33% of NHj; the titration 
is conducted without boiling and methyl orange is used as in- 
dicator. Ash, not more than 0*05%; the limit of sulphate allowed 
is two-fifths that of the B.P. substance, and a test for thiosulphate 
is included. Carbonate d’Ammonium, Fr. Cx. 1937, titrated to 
helianthin indicator, contains not less than 30% of NH3. Am- 
monium carbonicum, P.G. VI ^ consists of ammonium bicarbonate 
or a mixture of ammonium carbonate and ammonium bicarbonate 
containing from about 21 to 33% of NH 3 . 

Liquor Ammonii Carbonatis (B.P.C. Supp. II), De- 
termined as for Ammonii Carbonas, it contains the equivalent of 
J*9 to 4*7% 2 v/v of NH 3 . 

Stability of Aqueous Solution, A 1 in 8 solution was found to be stable. 
— Corfield and Self, Pharm. J., i/1926, 132. 

Ammonii Bicarbonas {B.P.). NH^HCOa^ 79*05. Contains 
from 98% to the equivalent of 102% of NH 4 HCO 3 , by adding 
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excess of acid, boiling, cooling and back titrating to methyl red. 
Residue on volatilisation, not more than 0*01%. 

Liquor Ammoniae Aromaticus {B.P. Add. V). Contains 
ammonia and ammonium carbonate equivalent to 2*1 to 2-4% zu/v 
of NH 3 and 1-265 to 1-485% zjo/v of CO 2 . Determined by the 
assay described for Spiritus Ammonise Aromaticus. 

Liquor Ammoniae Fortis (B.P.). Has a specific gravity of 
0-885 to 0-891 and contains not less than 31-5% and not more 
than 33-5% by weight of NHg. Methyl red is used as indicator for 
titration in excess normal sulphuric acid with normal sodium 
hydroxide. Residue on evaporation on a water-bath, not more 
than 0*01% zv/zj. Liquor Ammonise Fortis, U.S.P. XII, contains 
from 27 to 29% of NHg by weight. Assayed by direct titration 
after dilution with water with normal sulphuric acid to methyl red. 
Sp. gr., about 0-897 at 25°. Residue on evaporation and drying 
at 120 °, not more than 0*06%. Ammoniaque Officinale, Fr. Cx. 
1937, contains 20-18% NHg. 

Liquor Ammonias Dilutus (B.P.). An aqueous solution 
containing not less than 9-5% and not more than 10*5% to/zu of 
NHg. Residue on evaporation on a water-bath, not more than 
0*005% w/v. Sp. gr., 0*958 to 0*9615. Liquor Ammoniae Dilutus, 
U.S.P. XII, contains from 9 to 10 % zo/v of NHg, with sp. gr. 
about 0-957 at 25°. Residue on evaporation and drying at 120 ° 
not more than 0 * 02 %. The dilute solution of the Fr. Cx. 1937 
contains 10*09% NHg. 

Spiritus Ammoniae Aromaticus (B.P.). Contains ammonia 
and ammonium carbonate equivalent to 2*1 to 2*4% zv/v of NHy, 
and 1*265 to 1 *485% w/v of COg. Total ammonia determined by 
addition of excess N /1 sulphuric acid, after boiling and cooling, 
back titration with N/ 1 sodium hydroxide to methyl red indicator. 
COg determined by precipitation with barium chloride at 70°, and 
titration of the barium carbonate with excess N /1 hydrochloric 
acid and N/1 sodium hydroxide to methyl orange indicator. 

Ammoxui Sulphocyanidum. Syn. Ammonii Rhodanzdum (Thiocyanas). 
NH4SCN = 76 * 1 . White ciystals soluble in water and alcohol. Reagent in 
toxicology to separate arsenic, antimony, mercury, etc., and in silver titrations. 

Hydrazine. Syn. Diamide. (NH,) 3=32*05. In the basic condition this body 
is not stable, but the sulphate, (NHa)a,H3S04, is a well-defined stable salt — white 
crystals soluble in hot water. It is a usefol reducing agent, e.g., in making 
colloidal metal hydrosols. It has antiseptic properties, e.g., it will destroy 
fungi, etc. 

Photographic Use. Caldwell discovered that the inclusion of the salts of 
hydrazine, or hydroxylamine, in the emulsion renders a plate practically proof 
against over-exposure or reversal. Plates or papers treated with the hydrazine 
salts may also be printed right out and toned like ordinary P.O.P., or partly 
printed and the operation completed by development. 


AMYGDALA AMARA 

Oleum Amygdalae (R.P.). Sp. gr., 0*915 to 0*920; 

1-4624 to 1-4650; acid value, not more than 4-0; saponification 
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value, 188 to 196; iodine value, 95 to 100, After remaining at 
— 10® for 3 hours, it remains clear and does not congeal until 
about —18°. Complies with the tests for absence of apricot- 
kernel and peach-kernel oils, cottonseed oil, sesame oil and 
arachis oil. Oleum Amygdalae Expressum, U.S.P. Xlly has a 
sp. gr. of 0-910 to 0-915 at 25°; it should remain clear at — 10° and 
not congeal until nearly —20°; saponification value, 190 to 200; 
iodine value, 95 to 105. No solidifying-point of the fatty acids 
is specified. 

Detection of Persic Oil in Almond Oil, In Oils, Fats and Fattv Foods, 
E. R. Bolton with reference to oils of the almond group states, "The oils of this 
group are remarkably similar in all their properties and their detection in the 
presence of one another may be taken to be almost a practical impossibility” 
and “of the many tests which have been described for the purpose of achieving 
the impossible, probably Bieber’s test is the least unsatisfactory.” Many 
modifications of the test have been published. The following modification of the 
B.P, nitric acid test will detect the presence of 5% of apricot-kernel oil. Four 
drops of oil are shaken with 4 drops of chloroform, and two drops of fuming 
nitric acid are then added separately down the sides of the tube, with 10 seconds 
interval between each drop. Apricot-kemel oil gives an immediate blood-red 
colour changing to brownish-red; peach-kernel oil gives a red colour within 
one minute; almond oil, a light brown colour within two minutes. Fresh 
niixtures of almond oil with 5% of apricot oil give a brilliant red within 
5 minutes; old mixtures require 15 minutes to develop the full colour. Peach- 
kernel oil is not a commercial article and is probably never used as an adulterant 
of almond oil. — Z, anaL Chem,, 1933, 94, 184. 

The Titre Test is the determination of the solidifying-point of the fatty 
acids. In the U.S.P. XI, under tests for identity and purity, almond oil was 
required to have a solidifying-point of the fatty acids: not less than 9® and not 
more than 12®, exact details of the method of preparing the fatty acids and 
the apparatus to be used being specified. This requirement excludes almond 
oils which are undoubtedly genuine, such oils whilst they show a titre test at 
about 12® or under give a much more definite figure at about 6®. In neither 
case is the rise in temperature so definite as with some other oils such as palm 
kernel or coconut, 'i'he two figures arc probably due to the formation of 
eutectic compounds in the mixture of fatty acids which are present, 

Elaidin Test, A modification of this test in which the percentage of the 
elsidin crystallised from acetone, its melting-point, iodine value and saponification 
value are taken may be aipplied to almond oil, which yields 2(5-8 to 29-3% of 
elaidin with a melting-point of 38-5® to 39”; iodine value, 78-5 to 79-5 and 
saponification value, 191*5 to 191 -3. These figures differ distinctly from those 
of ground-nut oil and very widely from those of cottonseed oil. For further 
details of the test see elaidin test under olive oil (p. 293, this volume) and H. N. 
Griffiths and T. P. Hilditch, Analyst, 1934, 312, 

Oleum Persicae {B.P.C.). Sp. gr., 0*917 to 0*921; 

1*464 to 1-465; acid value, not more than 8; saponification value, 
189 to 193; iodine value, 100 to 110. Oleum Persicse, U.S.P. XII , 
must be labelled to indicate whether derived from apricot kernels 
or peach kernels. Sp. gr. at 25°, 0-910 to 0-918. Tests for paraffin 
oil, cottonseed oil and sesame oil are included. Saponification 
value, 185 to 195. Iodine value, 90 to 108. Does not become 
turbid at 15°. 

Perilla Oil. The oil obtained by expression or extraction from the seeds 
of Perilla ocymoides, Fam, I..abiat£e, growing in China, India and J apan. 'i’hc seeds 
contain from 36 to 43% oil. B.S.S No. 654 — 1936, includes the following: — 
Sp. gr., 0-932 to 0-936; noaoo, 1-481 to 1-484; iodine value, not below 193; 
saponification value, not below 189; acid value, not above 6; unsaponifiaJ'.?c 
matter, not more than 1 *5, 
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Oleum Amygdalae Amarae (B.P.C.)* Contains not less than 
85% wjw of CgHsCHO and the equivalent of 2 to 4% wlw of 
HCN. Sp. gr,, 1*055 to 1*065. Refractive index at 20®, 1*534 to 
1 *542. Assayed by the B.P.C. method for benzaldehyde, in which 
standard hydroxy lamine hydrochloride is added to the oil, and 
titrated with N/2 alcoholic potassium hydroxide, using methyl 
orange as indicator, allowance being made for the free benzoic 
acid present. Hydrocyanic acid is determined by titration of the 
alcoholic solution, made slightly ammoniacal, with standard silver 
nitrate to a permanent opalescence with potassium iodide. A 
benzoic acid limit, equivalent to approximately 2%, is included 
and the oil should comply with the B.P.C. limit test for chlorinated 
compounds in Benzaldehydum. Nitrobenzene is tested for by 
reduction of an alcoholic solution with zinc powder and acetic 
acid, the presence of any aniline formed being detected by the 
odour of phenyl isocyanide on warming the mixture with chloro- 
form and excess of sodium hydroxide. The U.S.P, XII requires a 
sp . gr. of 1 *038 to 1 '06 at 25® and the same strength of hydrocyanic 
a^id; a lower standard of 80% of benzaldehyde is required, and 
is determined by addition to a neutralised solution of hydroxyl- 
aminO hydrochloride in alcohol (60%) and titration with N/2 
alcoholic potash using bromophenol blue indicator. Hydrocyanic 
acid is titrated with silver nitrate, using potassium chromate as 
indicator, in the presence of magnesium sulphate and sodium 
hydroxide. Nitrobenzene is tested for by reduction to aniline 
as in the B.P.C. Kd 2 o»> 1*5428 to 1*5439. 

The Food and Drag Administration of the U.S. Dept, of Agriculture defined 
oil of bitter almonds, commercial, for food purposes, as the volatile oil from the 
seed of the bitter almond (Amyg dolus communis L.), the apricot (Prunus 
armeniacal^.), or the peach (Amygaalus persica L.) — S.K.A..F.D. No, 2, Rev. 5, 
Nov. 1936. 

In America, benzaldehyde is largely substituted for oil of bitter almonds. 
Frequently hydrocyanic acid in sufficient quantity is added to meet the require- 
ments of the trade or the U.S.P. Adulteration with benzaldehyde can only be 
detected if the synthetic benzddehyde contains chlorine. For method of assay 
see Salamon, Perfum, essent. Oil Rec.^ 1917, 41. Much of the synthetic benzalde- 
hyde is now produced by processes which do not involve the use of chlorine and 
is therefore free from that impurity. Benzaldehyde is considered to be inferior 
as a flavouring agent to natural oil of bitter almonds. 

Small quantities of chlorine may be detected by a modification of the burning 
method; the combustion vapours being passed over silver gauze and the 
deposited silver chloride estimated. — ^Daudney, Analyst, 1935, 29. 

Oleum Amygdalae Amarse sine Acido Hydrocyanico 
Estimated by the method for Benzaldehydum, should 
contain 95% by weight of CoHjCHO. Sp. gr., 1-048 to 1*052. 
Refractive index at 20°, 1*540 to T545. Limits for benzoic acid 
and nitrobenzene as for Oleum Amygdalae Amaras, and should 
not contain any hydrocyanic acid as shown by addition of sodium 
hydroxide and ferrous sulphate and acidification with hydrochloric 
acid, when no greenish blue colour or precipitate is produced. 
Complies with the test for chlorinated compounds in Benzalde- 
hydum, 
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Oleum Amygdalae Volatile Purificatum (B.P, Add. II). 
Contains not less than 95% of benzaldehyde, CeH^CHO. Soluble 
in 2 parts of alcohol (70%). Sp. gr. (15'5715*5°), 1*048 to 
1*052, ^ 020 °) 1*542 to 1*546. Tests for absence of hydrocyanic 
acid and for limit of chlorinated compounds are included. 
Determined by the B.P. process for aldehydes in volatile oils, 
using 0*5 g. of oil and 12 ml. of hydro xylamine hydrochloride 
reagent in alcohol (60%). 

Beuzaldehydum {B.P.C.), C7HflO=106 0. By titration of 
the acid liberated by interaction with N/2 hydroxylamine hydro- 
chloride with N/2 alcoholic potassium hydroxide to methyl 
orange, and allowance for the free benzoic acid present, it contains 
not less than 90% of C^HaO. Sp. gr., T049 to T053; 1*554 

to 1*556. Complies with tests for hydrocyanic acid, nitrobenzene, 
chlorinated compounds and a limit of benzoic acid. The N.F. VII 
assays by a similar method and requires it to contain not less than 
98% of CeHoCHO. 


AMYLUM 

Amylum (B.P. Add. I). Starch obtained from the grains of 
maize, Zea Mays Linn., or of rice, Oryza sativa Linn. Loss at 
100®, not more than 14%. Ash, not more than 0*5%. Amylum, 
U.S.P. XII, is derived from the grain of Zea Mays Linn^ only. 
Moisture not more than 14% and ash not more than 0*5%. A 
trituration with 10 parts of water should be neutral to litmus 
paper. Complies with a limit test for iron — 0*5 g. with ID ml. 
distilled water, on the addition of 0*5 ml. of hydrochloric acid and 
3 drops of potassium ferrocyanide solution, does not become blue 
within one minute. 

For a gravimetric method for the determination of starch in substances 
generally, see J. J. Chinay, F, W, Edwards and H. R. Nanji, Analyst, 1934, 673, 

Details with diagrams, of the microscopical structure of ten common com- 
mercial starches. — ^T. E. Wallis, Pharm. J., ii/1933, 396. 

Volumetric Method of Determination* Gelatinise the starch by heating 
with aqueous potassium hydroxide, Coolj dilute and adjust to a definite volume 
with water. Put a quantity in a centrifuge tube and make faintly acid to 
phenolphthalein with acetic acid. Add definite amounts of N/10 iodine, 
2N potassium acetate and adjust with water to a definite volume. Centrifuge 
and pipette off part of the clear liquid and titrate with N/10 thiosulphate, using 
starch as indicator. Then titrate precipitate and liquid remaining in the tube. 
In calculating the result a factor is necessary because the composition of starch 
iodide varies with the excess of iodine left in contact with the precipitate. 
The factor is obtained from a specially prepared chart. — Whale, Analyst, 
1938, 328-421. 

Maranta (B.P.C.). Arrowroot is prepared from the rhizomes 
of Maranta arundinacea Linn. Loss at 100°, not more than 20% . 
Ash, not more than 0*3%. 

The government of St, Vincent have defined arrowroot as the separated and 
purified starch of Maranta arundinacea. The starch similar to sweet potato 
starch with which arrowroot has been adulterated is obtained fromi “marble 
arrowroot,** the bulbs of Myrosma cannifolia. It is occasionally mixed with 
arrowroot by the growers. — P H. Jones Food, 1934, 225. 
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ANETHUM 

(with Anisum and Anthemis) 

Anethum Contains not more than 2% of foreign 

organic matter, and not more than 1 1 % of ash. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
dill seed as the dried fruit of Anethum graveolens L. Required to contain not 
more than 10% total ash, nor more than 3% ash insoluble in hydrochloric acid. 
— F.D. No. 2, Rev. 5, Nov. 1936. 

Oleum Anethi (H.P.). Carvone content not less than 43% and 
not more than 63% by weight. Determined by the method of the 
B.P.: About 1*5 g. is accurately weighed into a stoppered tube, 
about 150 mm. long and 25 mm. diameter, 10 ml. of a hydroxyla- 
mine reagent (70 g. of hydrochloride in 900 ml. of 90% alcohol, 
4 ml. of dimethyl yellow solution, sufficient N/1 alcoholic potash 
to produce the full yellow colour of the indicator, and alcohol to 
1000 ml.) added, and placed in a water-bath at 75° to 80°; 
neutralisation of the liberated acid with N/1 alcoholic potash and 
further heating in the water-bath is continued alternately until the 
full yellow colour is permanent for 5 minutes heating (about 
35 minutes total heating). A duplicate determination is performed 
using the first titration with an additional 0-5 ml. of N/1 alcoholic 
potash as colour standard for the titration end-point; from the 
second titration each millilitre of N/ 1 alcoholic potash is equivalent 
to 0’1513 (0-1501 X 1*008) g. of carvone. The Pharmacopoeia 
requires the oil to be soluble in an equal volume of alcohol (90%, 
sp. gr. 0-8334 to 0*8340) and in 10 volumes of alcohol (80%, sp. 
gr. 0-8634 to 0-8640). Sp. gr., 0*900 to 0*915. Optical rotation, 
+ 70° to -f 80°. Refractive index at 20°, 1*481 to 1*492. 

Few oils contain more than 60% of carvone. — Perftim, essent. Oil Rec.. ii/1932, 
199. 

A method of applying the hydroxylamine reaction in the determination of 
carvone in dill oil. — Bennett and Cocking, Quart. J. Pharm., 1931, 580. 

Anisum (B.P.C.). The dried ripe fruits of Pimpinella Anisutn 
Linn. Contains not more than 2% of other seeds and fruits and 
not more than 1% of foreign organic matter; acid-insoluble ash, 
not more than 1-5%. Anisum, N.F. VII, contains not more than 
3% of foreign organic matter and not less than 1*75% of volatile 
oil. Acid-insoluble ash, not more than 1*5%. No mouse-like 
odour, due to the presence of Conium maculatiim fruit, develops 
when 1 g. is heated with 10 ml. of potassium hydroxide solution. 
Fructus Anisi, P.G. VI, yields not less than 1*5% of volatile oil. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
anise, aniseed, as the dried fruit of Pimpinella anisum L.; not more than 9% 
total ash or more than 1-5% ash insoluble in hydrochloric acid. Star aniseed 
was defined as the dried fruit of lllidum venim Hook., and contained not more 
than 5% total ash. — S.R.A., F.D., No. 2, Rev. 5, Nov. 1936. 

Oleum Anisi (R.P.). Distilled from Anisum or from the dried 
fruits of the star anise, lllicium verum Hook. f. Should be soluble 
in 3 volumes of alcohol (90%, sp. gr. 0*8334 to 0*8340), showing 
not more than a slight opalescence. Sp. gr. (20°/15*5°), 0-980 
to 0-994. Optical rotation, —2° to -f 1°. Refractive index at 20°, 
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1*553 to 1*560. Freezing-point, not below 15*’. M.p., not below 
1 V, Should comply with a limit for lead. Oleum Anisi, U.S.P, XII ^ 
may be distilled from the dried ripe fruits of either Pimpinella 
Anisum Linn^ or Illicium veriim Hooker filius. Soluble with not 
more than a faint opalescence in 3 volumes of 90% alcohol, the 
similar solution of the recently distilled oil being neutral to litmus 
paper and developing no blue or brownish colour with 1 drop of 
ferric chloride solution. Sp, gr. at 25°, 0*978 to 0*988. Refractive 
index at 20°, 1*5530 to 1*5600. at 20°, +1° to —2°. 

The lead often contained in this oil is derived from the leaden containers in 
which most of the oil is imported. 

Toxicity of Old Sample of Aniseed Oil, Old oil which can no longer be 
made to crystallise on cooling shown to be toxic on external application to 
animals. — Samdahl, Quart. J. Pharm.t 1932, 588. 

Anthemis (B.P.C.). Dried double or semi-double flower 
heads of Anthemts nohilis Linn. Foreign organic matter, not 
more than 2%, and acid-insoluble ash, not more than 1%. 

Oleum Anthemidis (B,P,C,). Soluble in 6 volumes of alcohol 
(70%, sp. gr., 0*8896 to 0*8001), forming a clear solution. Sp. gr., 
0*905 to 0*915. Refractive index at 20°, 1*442 to 1*448. Acid 
value, 1*5 to 14*0. Saponification value, 260 to 296. 

Matricaria (B.P.C,). Dried flowerheads oi Matricaria chamomilla Linn. 
Contains not more than 8% of its stems and other foreign organic matter. Yields 
not more than 4% of acid-insoluble ash. The N.F. K// allows 10% of stems 
and not more than 2% of other foreign organic matter in Matricaria; the acid- 
insoluble ash limit is 4%. 


ANTIMONIUM 

Antimonii Oxidum {B.P.C. Supp. IP). 85203 = 291*5. As 
assayed by titration with N/IO iodine of a solution in dilute 
hydrochloric acid, with the addition of sodium potassium tartrate 
and a slight excess of sodium bicarbonate, it contains not less than 
95% of Sb 203 . Completely soluble when boiled with excess of 
potassium acid tartrate solution. 

' Acid^^Resistance Test for Enamel. The solubility of enamel on enam- 
elled ironware is dependent^ on the strength of the solutions of organic 
acids with which it comes in contact. It should be free from antimony, 
lead, arsenic, and other deleterious or poisonous ingredients. Acid-resistance 
may be controlled by the following test: — “Enamelware vessels will be 
considered to be sufficiently resistant to acid if, when filled as full as is con- 
venient with a boiling 0-5% solution of citric acid in water and allowed to stand 
for 24 hours without being heated or artificially cooled, the amount of ash yielded 
on ignition of the residue obtained when a definite proportion of the solution is 
evaporated does not exceed 1 *0 mg. per sq. cm. of surface exposed to the action 
of the acid, and if on repetition of the treatment with a fresh similar volume of 
Ac boiling acid solution not more than a further 0*5 mg. per sq. cm. is obtained.** 
Antimony should be absent from the constituents used in malting the enamels. 
Acid extracts may contain appreciable quantities of borax and significant amounts 
of fluorine and the exclusion of constituents containing these elements is 
desirable, — J. H. Coste and D. C. Garratt, Analyst, 1935, 215. 

The determination of antimony compounds extracted from enamelware by 
citric acid solution. — R. H. Bums, Analyst, 1935, 220. 

Antimony Detection in Biological Liquids, The reagent used is 1 g. of 
phenazone and 2 g. of potassium iodide in 30 ml. of water. Biological fluids are 
evaporated and ignited, the residue dissolved in hydrochloric acid and the 
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reagent added; 0-025 mg. of antimony can be detected. — J. chetn. Soc. Abstr., 
u/1923, 587. 

Determination, The antimony solution, mixed with twice its volume of 
reagent (100 g. sodium thiosulphate, 200 ml. of water and 150 ml. of sulphuric 
acid) is heated on a water-bath for 30 minutes. It is filtered through a sintered 
glass crucible, washed with 25% sulphuric acid, and the precipitate, antimony, 
dissolved by passing an excess of N/10 iodine containing 1 ml. of 10% tartaric 
acid through the crucible. A volume of standard arsenite solution, equivalent 
to the volume of iodine solution used is added with sodium bicarbonate and 
the excess arsenite titrated with N/10 iodine. The reaction can also be used 
as a nephelometric means of determination. To determine antimony in the 
presence of arsenic, the total arsenic is determined, the combined arsenic and 
antiniony precipitated by the above process is determined and also the arsenic 
remaining in the filtrate, because only about one-third of the arsenic present is 
precipitated. — L. Fauchon and L. Vignoli, J. Pkarm. Chim., Parisy 1937, 25, 541. 

Amtimomi et Potassii Tartras (B.P.). C4H407SbK,JHa0« 
333*9. Should contain not less than 99% of the pure substance. 
Assayed by titration of the aqueous solution with N/IO iodine, 
with the addition of sodium bicarbonate and using starch mucilage 
as indicator. It is required to comply with a test for alkalinity or 
acidity by which 1 g. requires for neutralisation to the green colour 
of bromocresol green indicative of pH 4*5 not more than 2*0 ml. of 
either N/lOO sulphuric acid or N/lOO sodium hydroxide. The 
U.S.P, XII substance is required to be of the same purity; the 
usual limit test for arsenic, is not used for this substance. 0*1 g. 
of the salt is dissolved in 5 ml. of hydrochloric acid and 1 0 ml. of 
a solution containing 20 g. of stannous chloride in 30 ml. of hydro- 
chloric acid added. After mixing, the tube is allowed to stand 
30 minutes and the colour developed is then compared with that 
of a similar tube containing none of the antimony compound but 
to which has been added 0*02 mg. of arsenic trioxide. Viewed 
downward over a white surface the colour of the mixture is not 
deeper than that of the standard tube. Tartarus stibiatus, P.G. VL 
contains not less than 99*5% of C4H407SbK,iH20. 

Antimoiui et Sodii Tartras C4H467SbNa~308*8. 

Loses not more than 5% of its weight at 100° and then contains 
not less than 96% of C4H407SbNa. The same limit of acidity or 
alkalinity as for the potassium compound is included and the 
same method of assay is used. No limit of arsenic is specified. 

Stibophenum {B.P. Add. III). 

895*1. Contains 15*6 to 16*0% of trivalent antimony and 16*5 to 
16*9% of sulphur, calculated on the dried substance. Complies 
with tests for limit of calcium, absence of chloride, and of sulphate. 
Loss on drying at 140° to 1 50° in a vacuum, 14 to 16%. Trivalent 
antirnony determined by addition of excess iodine solution to a 
solution in dilute acetic acid and back titration with standard 
sodiurn thiosulphate. Sulphur determined by ignition with 
potassium hydroxide and potassium nitrate and precipitation as 
sulphate. 


ORGANIC ANTIMONY COMPOUNDS. 

Biological Tests, These substances are tested biologically for toxicity and 
th^apeutic potency in the same way as are the organic arsenicals. 

Toxicity tests are usually carried out on mice by injection 
into the tail vem, and the dose is determined which kills 50% of mice. 



A AQUA DESTILLATA 79 

Therapeutic Potency* Tests for therapeutic potency may be made as 
described for neoarsphenamine, but a better method has been described by Gray, 
Trevan, Bainbridee, and Attwood (Proc. roy* Soc.^ Sen B., 1931, JOS^ 54). Mice 
are infected with trypanosomes, but a smaller dose of infected material 
is given than for the neoarsphenamine test. Instead of leaving the mice for two 
days during which the infection develops unchecked, the agent to be examined 
is injected at once, ten infected mice each receiving the same dose, and ten 
other mice each receiving a dose of the substance used as a standard of com- 
parison. No daily examination of the blood of the mice is made, but the 
number of days each mouse survives is observed. The average period of 
survival of mice injected with the substance being tested is determined, and 
also the average period of survival of mice injected with the standard. Should 
these average survival times not be the same, the experiment is repeated until 
a dose of the sample is found which gives an average survival time about equal 
to that given by the chosen dose of the standard. 


AQUA DESTILLATA 

Aqua Destillata (jB.P.). Residue on evaporation on a water- 
bath, not more than 0*001 %. After 5 minutes 10 ml. portions show 
no reactions for chlorides and sulphates with silver nitrate and 
barium chloride solutions respectively. 100 ml. (testing for lead, 
copper and iron) should remain clear and colourless with 1 drop 
of sodium sulphide solution. Limit of ammonia (1 part NH3 in 
2*5 millions) by Nesslerising 50 ml. Oxidisable matter is limited 
by boiling 100 ml. for 10 minutes with permanganate, when the 
colour should not be completely destroyed. The f/.iS.P. XII 
water should have a pH of 5*0 to 7*0, as shown by the reactions to 
methyl red and bromothymol blue pH indicators: residue on 
evaporation and drying at 100°, not more than 0*001%. Tests 
for sulphate, chloride, calcium, heavy metals, ammonia and 
carbon dioxide are included. 

Aqua Sterilisata (B.P. Add* I). The distillate (excluding the 
first portion) collected in a sterilised neutral glass container, 
obtained from potable water using a glass still, or one in which the 
distillate is not in contact with copper, cleansed immediately 
before use. Should be sterilised by heating in an autoclave, 
closing the container with a plug of sterile non-absorbent cotton 
wool wrapped in gauze, by fusion of the glass or other effective 
method. When stored in a container closed with cotton wool it 
may be used within one month only. On using part of the contents 
of a container the remainder may be stored after sterilisation. 
For use within 24 hours it may be prepared by boiling for 30 
minutes in a plugged container. Complies with tests for sulphates, 
chlorides, for lead, copper and iron, ammonia, oxidisable matter 
and residue. Aqua Destillata Sterilisata, U.S.P, XII^ complies 
with the tests for distilled water and the sterility test for liquids of 
the U.S.P. XII. It is not to be used for parenteral administration 
or in preparations used parenterally. 

Distilled water for parenteral injections. Reports of the 
production of rise of temperature and rigors following the intra- 
venous injection of large volumes of perfusion fluids are not 
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uncommon. It was first investigated by VVechsclmann (1911) in 
respect of Salvarsan-saline injections. Bacteria can multiply in 
sterile distilled water, though they ultimately die. It is unlikely 
that pyrogenic symptoms arise from the presence of protein from 
dead bacteria. SeiheTX {Amer, J , Physiol. ^ 1923,67; zWc?., 1925, 71) 
in a series of papers investigated several suggested causal factors 
and eliminated the following: alkalinity from the glass vessels, 
the extractive matter from ordinary corks, gases such as CO 2 , 
02 , H 2 S, NO 2 , haemolysis of the blood due to hypotonicity, the 
of the solutions. She concluded that the causal factor must 
be of bacterial origin, and showed that all waters, tap or distilled, 
were not pyrogenic. The causative organisms were certain water- 
borne bacteria producing an excretory product, pyrogen^ which 
was capable of passing the usual bacterial filters and was very 
thermostable; long and drastic heating such as refluxing for 
7 hours was necessary to destroy it. Unless a w^ater-still is provided 
with a splash head, pyrogen may be carried over to give a pyrogenic 
distillate. It is also possible for the condenser to become con- 
taminated with living pyrogenic organisms and for the distillate 
to contain them. Such a distillate would develop its maximum 
pyrogenic properties in 4 days. Hence it is essential that distillation 
should be followed by immediate sterilisation. This will prevent 
the development of pyrogen in the distillate. 

The British Pharmacopoeia [Add. I) specifies immediate 
sterilisation of fresh distillate in the preparation of sterilised 
water and places no limit of storage on such water if stored 
in hermetically sealed containers. 

It is possible that pyrogenic symptoms may also be due to other 
causes. Thus Hyman and Hirschfeld ( J. Anier. med. Ass., ii/1933, 
305) and Hirschfeld {Arch. int. Med., 1931, 47, 259) claim that 
an excessive speed in injecting can cause a syndrome which they 
term “speed shock.” 

Aqua Pro Injiectione (U.S.P. XII), is water which has been 
distilled and sterilised within 24 hours and is for parenteral use. 
It is stored in sealed or other suitable containers, so that it is free 
and remains free from pyrogens. Complies with the physical and 
chemical standards of Aqua Destillata, U.S.P. XII, and with the 
sterility test for liquids. A special pyrogen test is included; 10 ml. 
per kg. body weight is injected intravenousb/- healthy rabbits 
and hourly observations of the body temperature are made. Not 
less than 5 animals are used and the test is positive if 3 animals out 
of 5 show an individual rise in temperature of 0’6®C. or more 
above the normal previously established for the animals. If 2 
animals out of 5 show a positive response, a further 5 animals must 
be tested and the test is positive if 2 out of the second group show 
a positive response. Strictly controlled conditions must be observed 
in carrying out the test. 

The pyrogen found in infusion fluids is of a particulate nature, of a larger 
order of magnitude than 50 millimicrons but smaller than one micron. There 
are now available two processes of filtration which effectively remove the 
reactive agent from infusion fluids. One is ultrafiltration which, however, is 



A ARECA 81 

too slow and too dijSicult for clinical use, and the other s adsorptive filtration 
through two layers of Seitz serum No. 3 filter pads (compressed asbestos), 
which is easy to maniwlate and should be feasible for use in hospitals and 
commercial houses. The new process may be summarised as follows: 
Distillation addition of chemicals adsorptive filtration sterilisation. — 
Co Tui et al., J. Amer, med. Ass.^ ii/I937, 250. 

Pyrogen-free water may be prepared in an emergency by shaking the water 
for Meen minutes with an adsorption agent and then passing through a sintered 
glass filter. Activated powdered charcoal, 1 g. per 1. of water, was highly 
effective in removing pyrogens. — J. C. Lees and G. A. Levvy, Bnt med. J., 
i/1940, 430. 

Pyrogens may sometimes occur in medicaments themselves. This fact is 
largely overlooked, and solutions may be contaminated by the solute after very 
carefifi preparation of the distilled water. Substances such as dextrose are 
particularly liable to contamination and require special precautions. In the 
preparation of non-pyrogenic solutions, distillation was used to obtain non- 
pyrogenic water, and the method of Lees and Lewy, of adsorbing pyrogens on 
activated charcoal, to deal with pyrogens in the medicaments. Biological tests 
confirmed the efficiency of the method. — ^J. P. Todd, Pharm. J.y i/1941, 258. 


ARECA 

Areca {B.P.C.), The dried ripe seeds of Areca Catechu Linn. 
The N.F. VII requires Areca to contain not more than 2% of 
adhering pericarp, not more than 1 % of foreign matter, not more 
than 2*5% of ash, and not less than 0*35% of ether-soluble 
alkaloids calculated as arecoline. The drug in powder is assayed 
by shaking with ether in the presence of ammonia followed by 
addition of anhydrous sodium sulphate and further shaking. The 
ether solution is then decanted, shaken with talc and allowed to 
stand. An aliquot portion of the ether solution is decanted, 
extracted with N/50 sulphuric acid and washed with water. The 
combined acid and washings are then titrated against N/50 sodium 
hydroxide using methyl red as indicator. Semen Arecse, P.G, VI, 
assayed by the process prescribed, contains not less than 0*4% of 
alkaloid, calculated as arecoline. Semen Arecse, P. Heh. V, 
contains not less than 0*4% of alkaloids. 

P.G. VI Assay, Digest 8 g. of powdered areca with 80 g. of ether, and 4 g. of 
ammonia solution (9-94 to 10%) and shake the mixture for 10 minutes. After 
the addition of 10 g, of anhydrous sodium sulphate shake for 5 minutes, pour off 
the ethereal solution immediately from the mixture, add 0 ’5 g. of talc, shake for 
8 minutes, add 2-5 g. of water and shake. Pour off 50 g. of the dry ethereal 
solution into a small flask and distil off two-thirds of the ether. Kun the cold 
residue into a separating funnel, rinsing the flask three times with 5 ml. of 
N/10 hydrochloric acid and 5 ml. of water. After shaking for 3 minutes, let the 
hydrocmoric acid become completely clear, run off into a flask and then repeat 
the shaking three times in the same manner with 5 ml. of water. Now add to the 
hydrochloric acid 2 drops of methyl red solution and titrate with N/10 potassium 
hydroxide until the colour changes. Not more than 3*71 ml. of N/10 potassium 
hydroxide should be used, since 1 *29 ml. of N/10 hydrochloric acid is equivalent 
to 0-4% of alkaloid. (1 ml. N/10 HCl = 0*0155n g. of alkaloid). 

P. Helv. V Assay, The powdered drug is defatted with light petroleum 
and then extracted with ether; the dried ethereal extract is extracted re- 
peatedly with standard dilute hydrochloric acid and the excess of acid titrated 
with N/10 sodium hydroxide using methyl red as indicator. Each millilitre 
of N/lO HCl is equivalent to 0*0155 g. of alkaloid. 

ArecoUnse Hydrobromidum (N.F. VJI). C8HjaOaN,HBr~236»l Loss 
over sulphuric acid for 24 hours, not more than 1 %. Ash, not more than 0*5%. 
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Tests for free acid, other alkaloids and sulphates are included. Bromhydrate 
d’Ar^coHne, Fr. Cx. 1937, melts at 170®, and the chloroplatinate at 176®, and 
complies with an ash limit and a test for foreign alkaloids. 

Arecolinum hydrobromicum, P.JHelv. F, contains 99*4% of CsHuOiNjHBr 
and is assayed by titration with N/10 sodium hydroxide. M.p., 169® to 171*. 

Methods for the determination of arecoline and other constituents of areca 
nut, — ^P, Bourcet, BriL chem. Abstr, B., 1933, 1035. 


ARGENTUM 

Argenti Nitras (R.P.). AgN 03 = 169*9. Contains not less 
thp 99*8% of the pure salt. Titrated with N/10 ammonium 
thiocyanate, using ferric ammonium sulphate as indicator, A 
limit of copper, bismuth and lead is included. The U.S.P, XII 
also requires a purity of 99*8%. 

Detection of Silver, The presence of silver may be shown by means of 
^dimethylaminobenzylidenerhodanine {syn. f>-dimethylaminobenzalrhodanme). 
The reagent is used as a 0-03% solution in acetone. To 20 ml. of the approxi- 
mately neutral test solution add 2 ml. of N/1 nitric acid and 0-5 ml. of the 
reagent. The presence of silver is denoted by the production of a reddish 
coloration. In the presence of mercuric compounds 0 • 5 ml. of N/ 1 hydrochloric 
acid must be added after the reagent. In the presence of gold, platinum or 
palladium 0-5 ml. of 10% potassium cyanide solution must be added to the test 
solution, followed by the reagent and then the nitric acid. If copper is present, 
it must be oxidised to the cupric state, no coloration being then produced in 
acid solution. Cuprous ions give a violet precipitate or coloration. 

Argenti Nitras Induratus iU,S.P. XJI), by titration of the water-soluble 
portion with ammomum thiocyanate, contains 94*5% of AgNO|. 

Argenti Nitratis Ammoniacalis {N.F, Vll). Contains 28-5 to 
30*5% v)/w of Ag and from 9*0 to 9*7% w/w of NHs. 

Argentoproteinum {B,P. Add. 1). Contains from 7*5 to 8*5% 
of Ag. Assayed by titration with tenth normal ammonium thio- 
cyanate of the slowly incinerated residue heated with nitric acid 
till no more coloured fumes are evolved, and diluted. The filtrate 
from 1 g. shaken with 10 ml. of alcohol (90%) should produce no 
turbidity on the addition of 2 ml. of dilute hydrochloric acid. 
Argentum Proteinicum Forte, U.S.P. XII, contains from 7*5 to 
8*5%_ of silver. The following test for distinction from Mild 
Protein Silver is included; — 7 g. of ammonium sulphate is added 
to 1 g. in 10 ml. of water and stirred for 30 minutes. After 
filtration, to the clear liquid is added 25 ml. of 1 % acacia solution. 
The turbidity produced on adding 2 ml. of nitric acid and 2 ml. of 
diluted hydrochloric acid and acacia solution to 50 ml. is not 
greater than that produced by similarly treating 10 ml. of water 
with 1 *6 ml. of N/ 100 silver nitrate. 

Argentum colloidale, P.G, VJ, contains not less than 70% of silver and Argentum 
proteimci^ .least 8%. Argentum coUoidale, P. Helv, V, contains 

8?0 w Argmt^ protemicum, P. Helv, V, from 

s-o to 8.3%. The silver is converted by careful ignition and subsequent 
treatment with nitnc acid into silver nitrate which is then titrated with am- 
iron alum as indicator. Argent colloidal par voie 
chmuque, Fr. Cx. 1937, assayed by oxidation with sulphuric acid and potassium 
than^TO^/TAg titration with N/10 ammonium thiocyanate, contains not less 

Argenti Proteinas Mite (B.P.C.). Assayed by the method 
for the Stronger proteinate, contains from 19*0 to 25 * 0 % of Ag. 
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It complies also with a limit test for silver salts. Argento- 
proteinicum Mite, U.S.P. XII, contains 19 to 23% of Ag. The 
turbidity produced in the same test for distinction used for the 
strong preparation of the U.S.P. XII, should be no greater than 
the control test. [Note. — Obviously, one of these two tests for 
distinction is wrongly stated in the U.S.P. XII.) 

Official methods for the determination of total silver and ionisable silver 
compounds in silver proteinates are described in Methods of Analysis (A.O.A.C., 
1940, 624), 

Preparation of Colloidlal Silver and Silver Proteinate. Add slowly 
with constant stirring 1 kg. of casein to a hot solution of 0*5 kg. sodium hydroxide 
solution (40° B6, sp. gr. 1 *383) and 2 1. of water. Dilute with half its volume of 
water, cool and filter. Acidify with nitric acid diluted with 2 parts of water and 
knead the precipitated protalbic acid with water to remove nitric acid, adding 
the washings to the mother-liquor which contains lysalbic acid. Dissolve the 
protalbic acid in warm water containing ammonium hydroxide, re-precipitate 
with nitric acid and repeat the solution and precipitation until a pearly, wax- 
like substance results. This is again dissolved in ammonia, the solution filtered 
and evaporated and the protalbic acid dried to constant weight at 105“ (yield 
about 160-170 g.). Dry protalbic acid 19 g. in 15% solution is mixed thoroughly 
with silver oxide freshly precipitated from 100 g. of silver nitrate by means of 
sodium hydroxide, and washecf free from nitric acid by decantation. Add to the 
mixture 18 g. of sodium hydroxide and 3 to 5 ml. of solution of ammonia 
(sp. gr. 0-910) and heat on a water-bath at 80° until a portion of the liquid diluted 
with water is faintly opalescent by reflected light, but clear by transmitted 
light. The solution is dialysed for two days and then dried in thin layers at 
60“ to 80°. Yield about 80 g. 

For Silver Proteinate* The mother liquor and washings obtained as above 
are dialysed free from nitrates. The liquid is neutralised to phenolphthalein 
with sodium hydroxide, and the proportion of lysalbic acid determined by 
drying a portion of the solution at 105° and ashing the dry powder; the difference 
between the weights of ash and dry powder gives the lysalbic acid. Lysalbic 
acid 1 kg., is diluted with water to form an 8% solution to which is added a 
solution of 155 g. silver nitrate in 500 g,.of water. The mixture is heated on a 
water-bath at 80° until clear, and is then diluted and dialysed for five days. 
The liquid is evaporated under reduced pressure to the consistence of a thick 
syrup, solution of hydrogen peroxide is added slowly with constant stirring 
until the desired light brown colour is obtained, and the product is dried below 
60°, preferably under reduced pressure. — ^R. A. Feldhoff, Apoth. Ztg., 1933, 
6‘3, 1205. 


ARNICiE FLOS 

Arnicse Flos (B.P.C.). The dried flowerheads of Arnica 
montana Linn. Contains not more than 2% of foreign organic 
matter, and the percentage of receptacles with their attached 
involucres is not less than 25 and not more than 33. Yields not 
less than 15% of alcohol-soluble extractive (45% alcohol) by 
macerating 5 g. of the air-dried drug, in coarse powder, with 
100 ml. of the alcohol for 24 hours, with frequent shaking, filtering 
and evaporating 25 ml. to dryness and drying at 100°. Arnica, 
N.F. VII, should contain not more than 3% of foreign organic 
matter, and yield not more than 2% of acid-insoluble ash. 

Arnicm Rhizoma (B.P.C.). The dried rhizome and rootlets of Arnica 
montana Linn, Should not contain more than 2% of foreign organic matter. 
Ash, not more than 12%. Yields not less than 14% of alcohol-soluble extractive 
0 % alcohol). 
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ARSENUM 

Arseni Triiodidum (JB.F,). Asl8== 455*7. As determined 
by titration with N/10 iodine in presence of sodium bicarbonate, 
it contains not less than 99*0% of the pure substance. At 100® it 
should not lose iodine, and on volatilisation not more than 0*5% 
of residue remains. Arseni Triiodidum, N.F» FII, after drying 
to constant weight over sulphuric acid, is of the sanie strength. 
Triiodure d’Arsenic, Fr. Cx, 1937, assayed for iodine and for 
arsenic content, contains not less than 99% of Aslg. 

Liquor Arseni et Hydrargyri lodidi (B.P.) contains 0*95 to 
1*05% w/v of red mercuric iodide and total arsenic equivalent 
to 0*95 to 1 *05% zo/v of arsenic triiodide. Assayed for arsenic 
by addition of sodium bicarbonate, exactly oxidising the arsenic 
with N/10 iodine, followed by addition of hydrochloric acid and, 
after 10 minutes, titration with N/10 sodium thiosulphate. 1 ml. 
N/10 sodium thiosulphate =0*02279 g. of total arsenic, calculated 
as Asis: mercury is determined by precipitation as sulphide in 
ammoniacal solution. 

Arseni Trioxidum As 208 = 197*9. Contains not less 

than 99*8% of AS 2 O 3 . Residue on volatilisation, not more than 
0 •l®^. Assayed by dissolving in boiling water and N/1 sodium 
hydroxide, adding an equal quantity of N /1 hydrochloric acid 
and then sodium bicarbonate, and titrating with N/10 iodine. 
Arsenious sulphide should be absent as shown by the substance 
forming a clear colourless solution in 20 parts of dilute solution of 
ammonia, which does not become yellow when diluted with an 
equal voltime of water, and acidified with hydrochloric acid. 
Arseni Trioxidum, U.S.P.XIl, should contain not less than 99*5% 
of the pure substance after drying to constant weight at 100 °. 

Tabellae Arseni Trioxidi (N.F. VJI). Contain 92*5 to 107-5% of the 
labelled amount of arsenic trioxide, including all tolerances. Assayed by 
boiling with water, cooling and then adding hydrochloric acid, allowing to 
stand 2 hours and finally titrating with M/50 potassium iodate, using chloro- 
form as indicator. 

Liquor Arsenicalis (B.P.) contains 0*95 to 1*05% zv/v of 
AS 2 O 3 , as shown by titration with N /10 iodine. Liquor Acidi 
Arsenosi, U.S.P. XII, assayed similarly, contains 0*975 to 1 *025% 
zu/v of AS2O3. 

During the preparation of Liquor Arsenicalis nearly half the arsenious 
o^de combines with the alkali to fonn meta-arsenite, KAsOg, the remainder 
dissolving uncombined in the meta-areenite solution. On neutralising with 
acid the compound is decomposed, the final product consisting simply of a 
solution of arsenious oxide and potassium chloride. — C. Morton, Quart. J. 
Pharm., 1933, 4. 

Liquor Potassii Arsenitis (U.S.P. XII) contains 0-95 to 1*05% w/v of 
AsiOs. 

Ferri Arsenas (B.P.C.). Assayed by titration in diluted 
sulphuric acid solution with potassium permanganate, it contains 
not less than 10 % of ferrous iron calculated as Fe 3 (As 04 ) 2 . 
Ars^niate de Fer, Fr. Cx. 1937, contains 29 to 31% of arsenic, 
by precipitation as magnesium ammonium arsenate, and 32 to 
34% of iron. 
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An official method for the determination of arsenic in iron-arsenic tablets is 
described in Methods oj Analysis (A.O.A.C., 1940, 615). 

Sodii Arsenas Anhydrosus (B.P.C.). NagHAsO^^ 185*9. 
Loses not more than 2% at 150° and then contains not less than 
99*5% of the pure compound. Assayed by interaction with potassium 
iodide in a 50% hydrochloric acid solution, and titration of the 
liberated iodine with standard sodium thiosulphate. The crystal- 
lised salt of the International Protocol contains 36*85% of arsenic 
acid. Sodii Arsenas Exsiccatus, N.F. VII, is required to contain 
not less than 98% of NagHAsO^, after drying to constant weight 
at 150°; loss at 150°, not more than 3% ; in assaying, the interaction 
with potassium iodide is allowed to proceed during 15 minutes 
and at a temperature of 80°, with a concentration of hydrochloric 
acid of only approximately 30%. Arseniate de Sodium Officinal, 
Fr. Cx. 1937, is the heptahydrate; assayed by precipitation with 
magnesia mixture, contains not less than 58*4% of the anhydrous 
substance. 

Arsenical Sprays, Lead arsenate is used much for fruit-tree sprayiner, as is 
also calcium arsenite. Paris Green, syn, Schweinfurth Green, Emerald Green, 
Mitis Green or French Green, i.e., copper aceto-arsenite, is also used. The sale 
of arsenical preparations should be hmited to registered pharmacists and to 
persons who obtain a licence for the possession of same. — Sir W. H. Willcox, 
Brit. med. J., ii/ld22, 371. 

Lead Arsenate, The specification of the Association of British Insecticide 
Manufacturers (Bulletin No. 82, Ministry of Agriculture and Fisheries) for lead 
arsenate (di-plumbic arsenate, PbHAs 04 ) requires lead arsenate powder to be in 
the form of fine powder free from lumps and grit, and to contain not less than 
31% of arsenic calculated as arsenic pentoxide, AsaOs, not less than 63% of 
lead oxide (PbO) and not more than 0*5% of water-soluble arsenic expressed 
as AsaO». A limit test for acidity is also prescribed. Lead arsenate paste consists 
essentially of a mixture of di-plumbic arsenate and water; it should contain not 
less than 14% of arsenic (As,0») and not less than 28*4% of lead oxide (PbO). 
It should comply also with tests for acidity and a limit of 0*5% of water-soluble 
arsenic. 

Arsine in Industry, 

Arseniuretted hydrogen is formed chiefly in industrial pro- 
cesses when metals or other reducing bodies containing traces 
of arsenic are dissolved in acids. It is a colourless gas with a 
faint odour resembling garlic and this may pass undetected. It 
is a very poisonous gas with a delayed action, whilst it is also 
believed to be cumulative in effect. Symptoms develop a few 
hours after exposure and are even then usually indefinite with a 
feeling of giddiness, headache, nausea, and possibly severe 
vomiting. The mortality of diagnosed cases of arsine poisoning 
is about 30%. Ansine is absorbed by the haemoglobin of the 
red blood corpuscles, causing haemolysis, with the result that 
the arsenic is oxidised, whilst haemoglobin and albumen, and 
occasionally blood, appear in the urine. Later symptoms are a 
jaundiced skin the rapidity and depth of appearance of which 
depend on the seriousness of the condition. Fatal results occur 
from exposure to 2*5 parts in 10,000 for half an hour, whilst 
exposure to 1 part in 20,000 for I hour is dangerous and to 
1 part in 100,000 for 12 hours is fatal. 
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Treatment. On account of the delayed action of this gas there 
is no question of first aid. Treatment consists in blood transfusion 
to counteract the severe anaemia and the administration of copious 
draughts of liquid and alkalis, such as sodium citrate (180 to 240 
gr. in 24 hours), to increase the flow of urine and assist in the 
elimination of arsenic. Detection and Determination. Arsine 
is best detected by mercuric chloride or bromide papers, using 
lead acetate as a filter for hydrogen sulphide if necessary, when 
the well-known yellow to orange colour of mercuric arsenide is 
obtained. ( Toxic Gases in Industry ^ No. 9, D.S.I.R.) 

Arsine Derivatives. 

Many cases of poisoning have been reported due to wallpapers 
containing arsenic and one has been recorded, where the wall 
was composed of coke breeze and cement. In every instance the 
walls were damp and it has been shown that the liberation of 
arsenic is due to the action of mould growths and the formation 
of substituted arsines, of which the dimethyl and trimethyl and 
the diethyl arsines are the most important. These gases possess 
a strong odour of garlic and it has been suggested that the pro- 
duction of trimethylarsine by the growth of Penicilliiim hrevicaule 
on media, to which has been added a small quantity of the material 
to be examined, is as sensitive as the Gutzeit test. 

At the present time arsenical derivatives are considered 
primarily as war gases and some of them were actually employed 
towards the end of the 1914-18 war. In the main, however, it 
has been decided that only organic derivatives of arsine are likely 
to be useful and it is doubtful whether more than seven of these 
are likely to be employed intentionally. The alipathic compounds 
are: methyldichloroarsine {Methyl Dick)^ ethyldichloroarsine 
{Dick), and Chlorovinylarsines {Lewisite). The aromatic arsines 
are: Phenyldichloroarsine, diphenylchloroarsine, and diphenyl- 
cyanoarsine. One heterocyclic arsine may be employed: diphenyl- 
aminechloroarsine. Ethyldichloroarsine (CgHgAsClo) was used to 
a slight extent by the Germans in the last war in an attempt to 
combine the vesicant properties of mustard gas with the lung 
irritant properties of phosgene. It is an extremely irritant gas. 
The methyl compound was not used in the last war, but is similar 
in behaviour to the ethyl compound, though less than half as toxic. 

Lewisite y (2-chlorovinyl dichloroarsine, ClCH = CH-AsCl 2 ) 
was being manufactured in America in the last war, but has not 
been actually employed in war. In the pure state it is a colourless, 
oily liquid. M.p., —13°; b.p., 190° (decomp.). In the impure 
state it is a heavy brown liquid with an odour strongly reminiscent 
of geraniums. It is soluble in ordinary organic solvents and is 
hydrolysed by water and alkalis. It can be detected fairly readily 
by hydrolysing with 10% caustic soda, when acetylene is given off 
and sodium arsenite is formed. If the acetylene is allowed to 
pass through or to diffuse over a freshly prepared solution con- 
taining 1*5% copper sulphate. 3% ammonium chloride. 20% 
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ammonium hydroxide solution 10%, and hydroxylamine sulphate 
5%, a brick-red precipitate of copper acetylide is formed. The 
arsenic in the remaining solution can be reduced by the modified 
Gutzeit reaction and detected as mercuric arsenide. Lewisite is 
a sensory irritant and capable of producing burns similar to those 
of mustard gas, but irritation is produced almost immediately 
by liquid on the skin and blisters develop much more rapidly than 
in the case of mustard gas. The burns heal more rapidly than do 
those caused by mustard gas, though, if extensive, they may be 
complicated by the danger of arsenical poisoning. In the pro- 
duction of Lewisite the di- and tri- vinyl arsines are almost always 
produced. Monochlorovinyl dichloroarsine and dichloro vinyl 
monochloroarsine possess very similar physiological action, but 
the trichloro vinyl arsine has practically no aggressive action. 

Determination of organic arsines in foodstuffsy etc. The only 
organic arsine which is readily decomposed is Lewisite and as 
this may be impure or mixed with another arsenical it is necessary 
to break down the contaminated material by organic combustion, 
which converts the arsenic to the arsenical condition, which must 
be reduced by sulphur dioxide or other process before the 
arsenic can be determined by the modified Gutzeit process. 

TESTS FOR ARSENIC 

The modified Gutzeit Test is used in the B.F. *32 and B.P.C. '34 with 
precise directions, and a list of limits of arsenic in the substances to be tested is 
given in parts per million. 

Modification of Gutzeit TesU A new apparatus in which the tube 
containing the mercuric chloride paper is surrounded by a cooling system. 
Increased evolution of hydrogen is obtained by adding a ferrous salt and stannous 
chloride to the zinc and acid. — H. E. Crossley, J. Soc. chem, Ind., Lond,^ 1936, 
272T. 

Marsh*s Test consists in generating hydrogen electrolytically or by means of 
acid and zinc, and adding the substance to be tested. If arsenic be present 
arseniuretted hydrogen is evolved, and deposits metallic arsenic in the cooler 
parts of the delivery tube, which is heated at a suitable point. 

The sensitiveness of zinc is invariably increased by the use of cadmium sulphate 
and the use of this salt must be regarded as an essential and inseparable feature 
of the Marsh-Berzelius process. 

Both Marsh’s Test and the B.P. method are unreliable. Accurate results 
may be obtained by the method of Martin and Pien {Bull. Soc. chim. Fr., 
1930, 646.)— Ch. Bertin, Ann. Falsi/., 1938, 215. 

Estimation of arsenic especially with regard to determination in the tissues- 
Zinc is unsatisfactory. The arsenic, e.g., in a Marsh, does not appear until the 
experiment has proceeded for a period of time. The suggestion that there may be 
deposits or nuclei of arsenic in impure zinc is certainly good. The electrolytic 
apparatus of Thorpe is preferable to Marsh. — G, Roche Lynch, Lancet, u/I922, 
629, 

Keratin tissues take up a proportionately greater amount of arsenic than other 
tissues of the body. — ^Prof. Sydney Smith, Sect, of Forensic Medicine, B.M.A. 
Cent. Meeting, 1932, Brit. med. J., ii/1932, 320. 

Reinsch*s Test consists in heating the substance with concentrated hydro- 
chloric acid and copper foil; the arsenic is deposited as arsenide on the foil 
from which it may be sublimed after washing and drying. 

The Reinsch test forms a useful basis for a rapid sorting test where a large 
number of samples of foodstxiffs are to be examined for arsenic by the Gutzeit 
or electrolytic technique. The method recommended is to dilute, if necessary, 
a suitable diquot portion of the reduced and diluted acid digest from the nitric 
acid and sulphuric acid oxidation of a known weight of foodstuff to 7 ml. 
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with water, and add 3 ml. of cone, hydrochloric acid. The liquid is boiled for 
not less than 2 minutes with a fiat strip of copper foil, which has been previously 
cleansed by boiling with hydrochloric acid (1:1) and rinsed with water. The 
foil is then washed with water, marked for identification and placed in a shallow 
white dish containing N/4 hydrochloric acid. It is compared with similarly 
prepared standards. — J. G. A. Griffiths, Analyst^ 1941, 491. 

Biological Test. The addition of a substance containing a trace of arsenic 
to a growing culture of Penidllium brevicaule causes in a few minutes an 
evolution of arsine which can be detected by the smell. 0*0000001 g. of As 
can be detected. — Gosio, Boll. 1st. sieroter. Milano^ 1932, 61 y 597. 

The gas evolved is trimethylarsine, — F. Challenger et al.y J. chem. Soc., 
1933, 95. 

The second report of the Commission Internationale des Sp^cialit^s describes 
the following three agreed methods for the determination of arsenic. The 
method of Schulelc and v. Villecz (Z. anal. Chem.y 1929, 76*, 81) is applicable 
to most preparations. The more laborious Schneider distillation process, 
while of general application, is reconimended especially for the determination 
of arsenic in preparations containing iron. The method of P. Ned. Supp. 1. is 
recommended for use with derivatives of arsphenamine. — Bull. Fed. int. Pharm.y 
1938, 36. 

Determination a Continuous Electrolytic Method. A complete 
and detailed description is given of the apparatus and method of procedure 
which has been of considerable value in a food factory where a large number 
of arsenic tests are carried out. — H. C. Lockwood, Analysty 1939, 657. 

ORGANIC ARSENIC COMPOUNDS 

Acetarsol (B.P. Add. I). CgHio 05 NAs = 275*0. Contains 
27*0 to 27*4% of As. Loss at 100° for 4 hours, not more than 0*5%; 
ash, not more than 0*2%. Assayed for arsenic by the method 
given for Tryparsamidum. Limit tests for inorganic arsenates 
and chlorides are included. The free amino-acid present, as 
indicated by the colour produced on diazotising, should not be 
greater than that produced by one-thousandth the quantity 
treated with the same reagents after boiling with hydrochloric 
acid and water and cooling. Acide w-ac6tylamino-^-hydroxy- 
phdnylarsinique, Fr. Cx. 1937, assayed for arsenic content by 
digestion with sodium hydroxide and sodium persulphate solution, 
addition of potassium iodide to the acidified mixture and titration 
with N/10 sodium thiosulphate, contains 27 to 27*5%. m- 
Ac^tylamino-^-hydroxyphdnylarsinate de Sodium, Fr. Cx. 1937, 
assayed as for Chlorhydrate de Di-amino-di-hydroxy-arseno- 
benz^ne, contains 19 to 19*5% of arsenic. 

Arsphenamina (B.P.C.). Complies with biological tests, 
carried out in an approved institution or laboratory, for maximum 
toxicity and therapeutic potency (vide infra) and contains, when 
determined by an approved method, from 30 to 34% of As. It 
is controlled by regulations made under the Therapeutic Sub- 
stances Act, 1 925, the standard preparation for Great Britain and 
Northern Ireland being kept in the National Institute for Medical 
Research, London. The percentage of As may be determined by 
the B.P.C. method for Sodii Aminarsonas. When kept in sealed 
phials at a temperature of 56° for twenty-four hours, it retains 
its colour, physical properties and solubility. It should comply 
with tests for solubility in water, a sodium hydroxide solution 
and a sodium chloride solution. Arsphenamina, U.S.P. XII , 
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complies with the requirements of the National Institute of 
Health, United States Public Health Service, and contains 30 to 
32% of arsenic. Assayed by digesting for 10 minutes with five 
times its weight of powdered potassium permanganate and 25 
volumes of diluted sulphuric acid and mixing well; a further 50 
volumes of concentrated sulphuric acid is then added in small 
portions, the brown precipitate dissolved with just sufficient 
hydrogen peroxide, diluted and boiled to expel the excess; 
sufficient potassiurn permanganate is added to produce a pink 
coloration, this being decolorised with a drop of N/10 oxalic 
acid; the cooled solution is then set aside in the dark for 1 hour with 
potassium iodide when the liberated iodine is titrated with N/10 
thiosulphate; a blank titration is made. All arsphenamine labels 
must bear an expiration date, which is not more than 5 years from 
the date of manufacture. 0*1 g. in 10 ml. of water requires 3*9 to 
4-3 ml. of N/10 sodium hydroxide for neutralisation to phenol- 
phthalein. The ampouled product shows no change in colour, 
consistency or solubility when kept at 70° for 48 hours. Di- 
chlorhydrate de Diamino-di-hydroxy-ars6no-benzene, Fr. Cx. 
1937, contains not less than 30% of As and not more than 3% of S . 
Tests for toxicity on rabbits and mice are included. 

Tests for Arsphenamine: Recognition in Medico-Legal Cases, The 
behaviour of arsphenamine with the usual reagents for arsenic has been in- 
vestigated to find a method of distinguishing between it and inorganic arsenic 
in medico-legal cases. 

Muscle from a patient who had died three weeks after injections of arsphena- 
mine still gave reactions for arsenic. The drug gives the Reinsch, Marsh, 
Gutzeit (after oxidising and reducing) and biological tests for arsenic. The 
following serve to distinguish arsphenamine from inorganic forms of arsenic. 
With Bettendorf's reagent it gives an amorphous, yellow ppt. which dissolves 
on warming and reappears on cooling. H,S gives no ppt. even after a solution 
of the drug has been boiled with HCl. The organic part of the arsphenamine 
molecule gives certain reactions, which may afford confirmatory evidence of the 
presence of the drug, thus: — ^Thc corresponding diazo-derivative gives a 
characteristic red^ to violet precipitate with a-naphthylamine, which may be 
isolated and examined for arsenic by the Reinsch or Gutzeit test. Sodium aminar- 
sonate behaves similarly, giving a red azo-dye, but the diazotised arsphenamine 
gives no colour with (J-naphthylamine. whilst sodium arminarsonate gives a 
vermilion-red azo colouring matter with the i?-amine. 

Minced horseflesh sprayed with arsphenamine solution and kept for 14 days 
was extracted with alcohol, slightly acidified with HCl, The residue so obtained 
gave positive results with the Reinsch, Gutzeit, and a-naphthylamine tests, 
but negative results with Bettendorf's reagent, and with hydrogen sulphide. 
So far It has proved impossible to obtain good results by applying to arsphen- 
amine ordinary toxicological methods for the estimation of arsenic, the latter 
being obtained only to the extent of from 29 to 29-5% out of the 34% 
present. — J. chent, Soc, Abstr.^ ii/I911, 448, See also Sir W. H. Willcox, 
Brit. med. J., i/1916, 474. 

Estimation of the arsenic excreted in the urine has been conducted, the 
general conclusions being; (a) the elimination begins rapidly; (J>) the duration 
of the passing of arsenic in the urine is longer than was thought; {c) after 
subcutaneous injection the elimination is concluded more rapidly than by the 
intramuscular method; (d) simultaneous use of mercury caused delay in elimin- 
ating the arsenic; (s) potassium iodide given at the same time shortens the 
duration of the arsenic elimination. 

Biological Tests, 

Arsphenamine must be tested for toxicity and therapeutic activity. The 
Regulations under the Therapeutic Substances Act, 1925, do not give directions 
for these testa, but the directions are supplied on application to the Ministry 
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of Health. The directions describe the tests carried out in the National Institute 
for Medical Research, London. 

(«) Toxicity Test, This is carried out on mice of uniform weight. 0‘1 g. of 
arsphenamine is weighed and dissolved in about 6 ml. of water. The water 
is freshly distilled, being condensed and collected in ^lass vessels. 0*45 ml. of 
2N sodium hydroxide is added, the liquid shaken and diluted to 10 ml. With this 
1% solution five mice are injected with a dose corresjionding to 0*1 mg. per g., 
and five mice with a dose of 0* 125 mg. per g. The injections are made into the 
tail vein. The mice are observed during 3 days. The sample is regarded as not 
unduly toxic provided that at least three mice out of five have survived each 
dose. 

(b) Test for Therapeutic Potency, The curative action of each sample is 
tested on mice infected with a species of trypanosome. Trypanosoma equiperdum 
is commonly used because it is non-pathogenic to man. This strain of trypano- 
some is carried for long periods in guinea-pigs and is transferred to rats by 
injecting some of the guinea-pigs* blood into the peritoneal cavity. When a 
test is to be carried out some thirty mice are infected from the blood of an 
infected rat. The trypanosomes in the rat’s blood are counted and each mouse 
receives 0*5 ml. of a suspension containing a certain number of organisms. After 
2 days the trypanosomes in the blood of each mouse are counted. The haemocyto- 
meter apparatus for coimting red blood cells is used, the trypanosomes being 
stained with methyl violet. Those mice are used for the test which contain 
in their blood not less than 100,000 and not more than 500,000 trypanosomes 
per cu. mm. of blood. At least ten mice are then injected by way of the tail 
vein with the sample being tested, a dose of 0*01 mg. per g. being given; at 
least ten mice are also injected with the standard sample of arsphenamine in 
the same dose. The blood of the mice is then examined daily for the next four 
days to discover the rate of disappearance of trypanosomes. A sample is only 
accepted as satisfactory if its curative action is at least as quick as that of the 
standard and is seen in as large a proportion of mice. 

Arsphenamina Argentica (B.P.C.). Controlled by regula- 
tions made under the Therapeutic Substances Act and complies 
with biological tests carried out in an institution or laboratory 
approved by the licensing authority for maximum toxicity and 
therapeutic potency (vide infra). By an approved method, such 
as that given under Sodii Aminarsonas, it contains not less than 
18% and not more than 21% of As; it contains not less than 12% 
and not more than 13% of Ag, estimated by an approved method. 
The 5% aqueous solution should be almost black, and alkaline to 
litmus, and on the addition of sodium hydroxide or sodium 
carbonate no precipitate is produced, but with sodium bicarbonate 
a precipitate appears. It may be assayed for Ag by adding 
ammonium persulphate to an aqueous solution and boiling until 
colourless; diluting, adding nitric acid and titrating with N/50 
ammonium thiocyanate to ferric ammonium sulphate indicator. 

For the toxicity test, doses corresponding to 0’125 mg, and to 
0-15 mg. per g. body weight are injected in 1% solution into the 
tail vein of each of five mice. Three mice must survive each dose. 
For the therapeutic test a 0*05% solution is injected into infected 
mice. Five receive 0*009 mg. per g. body weight and five receive 
0*008 mg. The tests are performed as for arsphenamine. 

Neoarsphenamina (B.P.). Controlled by regulations made 
under the Therapeutic Substances Act and complies with biological 
tests, carried out in an approved institution or laboratory, for 
maximum toxicity and therapeutic potency (vide infra). The 
standard preparation of neoarsphenamine is kept in the National 
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Institute for Medical Research, London. It complies with a test 
for solubility, and absence of arsphenamine. Kept in sealed phials 
for 24 hours at 56® it retains its colour, physical properties and 
solubility. Neoarsphenamina, U.S.P, XII, complies with the 
requirements of the United States Public Health Service and 
should contain not less than 19% of As, detennined by the 
U.S,P. XII process for Arsphenamina. All neoarsphenamine 
labels must bear a date beyond which the substance must not be 
used, this date being not more than 3 years from the time of 
manufacture. Loss on drying for 24 hours in a vacuum desiccator 
over fresh phosphorous pentoxide, not more than 1*5%. The 
Fr. Cx, 1937 requires the substance to comply with toxicity 
tests, to contain not less than 19% of arsenic and not more than 
12% of sulphur. 

Biological Tests, 

Neoarsphenamine is tested for toxicity and potency by tests similar to those 
given for arsphenamine. 

(а) Toxicity test. An important study of the toxicity of neoarsphenamine has 
been published by Durham, Gaddum and Marchal {Spec. Rep, Ser, med. Res. 
Coun., Land., No. 128, 1929). They determined the curve relating the percentage 
of mice killed to the dose injected, obtaining a curve for mice of 14 g. and also for 
mice of 19 g. The dose of the international standard neoarsphenamine which 
kills 50% of mice of 14 g. weight is 8-1 mg. By international agreement samples 
arc allowed to pass the test if they do not exceed the toxicity of the standard 
by more than 20%, hence it would be expected that the dose of a sample to be 

injected would be-j^X 8'1 or 6*75 mg. Actually the requirement in Gt. 

Britain is more lenient than this, for the dose to be injected is only 6 mg., from 
which it follows that samples exceeding the toxicity of the standard by 35% 
are accepted. Apparently no country imposes a more severe standard than this 
despite the international agreement to do so. The test requires a dose of 6 mg. 
in 2% solution to kill not more than IS out of 30 mice of 13 to 15 g. weight. 
Experience has shown that some samples which pass this test are more toxic 
when injected in stronger solution, and therefore a subsidiary test in which a 
5% solution is used is also performed. A dose equivalent to 0*225 mg. per g. 
is injected into five rats, of which not more than one may die if the sample is 
to be approved. 

(б) Therapeutic test. The test is similar to that for arsphenamine. Five 
infected mice receive 0*03 mg. per g. as a 0*2% solution, and 5 mice receive 
0*025 mg. per g. Similar doses of the standard are also given to the same number 
of other mice. 

Variations in Toxicity and Trypanocidal and Spirochceticidal 
Properties. 18 samples, prepared by 7 different laboratories, of neoarsphena- 
mine purchased on the open market were found to vary considerably. The 
maximum tolerated dose for white rats varied from 0*200 g. to 0*300 g. per 
kilo of weight; the average minimal trypanocidal dose varied from 0*004 to 
0*008 g. per kilo weight, 28% being incompletely trypanocidal; and with the 
average minimal spirochseticidal dose for rabbits with acute syphilitic orchitis 
of 0*020 g. per kilo, 14 samples were completely spirochaeticidal in this dose 
while 6 were not. The estaolishment of standards urged. — ^J. F. Schomberg 
and J. A. Kolmer, J. Amer. med. Ass., i/1933, 183. 

Neoarsphenamine having a low toxicity need not have a low trypanocidal 
activity. Most of a number of brands assayed, which showed a low toxicity 
had a high trypanocidal potency, and- the most toxic were usually, although 
not invariably, the least active. — C. A. Morrell and M. G. Allmark, J. Amer. 
pharm. Ass., Sci. Edn., 1941, 33. 

Sulpharsphenamina (B.P. Add. I). Controlled by the 
regulations made under the Therapeutic Substances Act, 1925. 
The standard preparation is kept in the National Institute for 
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Medical Research, London. It complies with biological tests, 
carried out in an institution or laboratory approved by the 
licensing authority, for maximum toxicity and therapeutic potency 
{vide infra). It should comply with a test for absence of arsphena- 
mine, and should retain its colour, physical properties and solubility 
when kept in sealed phials at 56® for 24 hours. The test for 
distinction from neoarsphenamine requires no precipitate to be 
produced on the addition of dilute hydrochloric acid to an equal 
volume of solution of the substance (1 in 3). The sterile solution 
should be used immediately after preparation. Sulpharsphenamina, 
U,S.P, XII, contains not less than 19% of As, when assayed by the 
U.S.P. XII method for Arsphenamina. 0 - 6 g. dissolves completely 
in 3 ml, of distilled water within 5 minutes. The label on the 
container complies with the regulations given under arsphenamine 
and there is a similar test for the ampouled product. The substance 
of the Fr. Cx. 1937 should contain 18 to 20% of arsenic, not more 
than 15% of sulphur and complies with toxicity tests and tests for 
trypanocidal power. 

The biological tests for sulpharsphenamina are similar to those for neo- 
arsphenamine except that the doses are given by subcutaneous injection. For 
the toxicity test on mice, the volume injected into each mouse of 14 g, is 
0*35 ml. of a 2% solution; for the subsidiary test on rats each rat receives 0*35 
mg. per g. in 10% solution. For the therapeutic test, five mice receive 0-05 
mg. per g, and five mice receive 0*04 mg. per g., both given as a 0*2% solution. 

Sodii Aminarsonas (F.P.C.). CcH703NAsNa= 239*0. Con- 
tains from 24 to 25*6% of As, when assayed by the method of 
the B,P,C, '34: 0*2 g., accurately weighed, is heated for 1 hour 
with 5*5 ml. of sulphuric acid and 1 ml. of fuming nitric acid; to 
the slightly cooled product 15 drops of fuming nitric acid are 
added and heat applied for a further 5 minutes; 1 g. of ammonium 
sulphate is cautiously added and after cessation of evolution of 
nitrogen, cooling, and diluting to about 70 ml., 1 g. of potassium 
iodide is added and the liquid concentrated to about 40 ml.; 
after decolorisation with just suflScient N/lOO sodium thiosulphate 
and dilution to about 1 10 ml., the addition of 50 ml. of 4N sodium 
carbonate and a slight excess of sodium bicarbonate, for 
neutralisation, the mixture is titrated with N/10 iodine, using 
starch mucilage as indicator. Anilarsinate de Sodium, Fr. Cx, 
1937, the substance with 4 molecules of water, contains not less 
than 24% of arsenic. 

Sodii Cacodylas (F.P.C.). C2Ho02AsNa,3H20-2I4*0. By 
the P.P.C. method for Sodii Aminarsonas it contains from 72 
to 75% of C2H0O2AsNa. It complies with limits for acidity or 
alkalinity to phenolphthalein, disodium methyl arsonate, arsenate 
and phosphate. The U.S.P, XII allows the same limits of 
purity; assayed by digestion with sulphuric acid and potassium 
sulphate, cooling and neutralising the solution, rendering faintly 
acid and titrating with N/10 iodine. Cacodylate de Sodium, 
Fr. Cx. 1937, assayed similarly, contains 73 to 76% of the 
anhydrous salt; it is also assayed for arsenic by the method given 
under Arsphenamina. M^thylarsinate de Sodium, Fr. Cx. 1 937, 
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contains not less than25‘5% of arsenic. Natrium kakodylicum, P,G. 
Vly (CH3)2As02Na+3H20, contains 32*8 to 35% of arsenic; 
assayed by addition of 5 ml. of water, 1 0 ml. of sulphuric acid and 
2*5 g. of potassium permanganate to 0-2 g. of substance, strongly 
shaking and allowing to stand for 20 hours; then after warming on 
a water-bath at 100® and then on a wire gauze for 1 2 to 20 minutes, 
cooling, rinsing the flask with 50 ml. of w^ater and decolorising 
with crystals of oxalic acid, finally adding 2 g. of potassium iodide 
and titrating with N/10 sodium thiosulphate. 1 ml. of N/10 
sodium thiosulphate =0*003748 g. of arsenic. Natrium cacodyli- 
cum, P. Helv. K, by digestion with sulphuric acid and potassium 
sulphate, diluting and titrating, after addition of hydrochloric 
acid and methyl orange, with N/10 bromide-bromate solution 
until the red colour disappears, contains 72 to 75% of the 
anhydrous substance, equivalent to 0*003748 g. of arsenic. 1 ml. 
of N/10 KBrOa^ 0*00800 g. of C 2 HeOaAsNa= 0*003748 g. of As. 

Tryparsamidum (P.P. Add. I). C 8 Hio 04 N 2 AsNa,JH 20 = 
305*0. Loses at 110® from 2*5 to 3*5% of its weight and then 
contains 25*1 to 25*5% of As in organic combination, and 
9*25 to 9*5% of N. Assayed for nitrogen by the Kjeldahl 
process and for As by digestion with sulphuric and fuming nitric 
acids followed by addition of ammonium sulphate; to the 
cooled and diluted colourless liquid potassium iodide is added, 
the solution concentrated and decolorised with N/10 sodium 
thiosulphate; after rendering alkaline and then acid, sodium 
bicarbonate is added and the As titrated wdth standard iodine. 
Contains not more than 0*25% of arsanilic acid, as shown by 
comparing the colour produced on diazotising a quantity with 
addition of arsanilic acid, with that from one half the quantity of 
substance with twice the amount of added arsanilic acid. Tests 
for absence of arsphenamine compounds, and of arsenate and 
phosphate are included. The 30% solution should remain clear 
for 6 hours. The U.S.P. XII substance, assayed similarly, is 
required to comply with the same standard for As. All try- 
parsamide labels must bear an expij*ation date, which is not more 
than 5 years after the date of manufacture. By treatment of 0*5 g. 
in 45 ml. water with hydrochloric acid and potassium iodide on 
the water-bath for 20 minutes and, after cooling and addition of 
excess sodium bicarbonate, titration with N/10 sodium thio- 
sulphate, the Ft. Cx. 1937 substance contains 24*4 to 24*9% As. 

Test for Arsanilic Acid, Estimation of small amounts of arsanilic acid 
in tryparsamide can be carried out by the following colorimetric method. 
Weigh accurately 0-5 g. and 1*0 g. of tryparsamide into two test-tubes and 
dissolve in 6 ml. of distilled water. Cool each tube below 5" in an ice-bath 
and add 2-5 ml. of 4% sodium nitrite solution followed by 5 ml. of dilute 
hydrochloric acid. The solutions are mixed after each addition of reagent. 
Pour the contents of each tube into 10 ml. of a previously cooled solution of 
P-naphthol. Mix the diazotised solution and alkaline P-naphthol by pouring 
from one tube to the other and place in the 1 cm, cell of a Lovibond Tintometer. 
Match the colour and record the red units. The quantity of arsanilic acid 
present is determined by reference to the graph included in the paper. I'he 
weights of sample taken give a colour of an order to be easily matched, provided 
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that the samEjle just satisfies the B.P. limit test for arsanilic acid of which the 
method described is a modification. The critical factor in the estimation is the 
amount of sodium nitrite and most accurate results are obtained when an 
amount of tryparsamide containing arsanilic acid sufficient to give a colour 
between 4-0 and 8-0 red units is used. The Pharmacopoeial limit test is 
satisfactory for tryparsamide containing mere traces of arsanilic acid, but where 
larger amounts ^re present it is not possible to determine whether the sample 
satisfies the test or not. — C. A. MacDonald and J, G. Reynold, Quart. J. Pharm.^ 
1939, 534. 

Trypanocidal action and chemical constitution of arsenic compounds, — 
H. King, W. O. Murch and I. E. Balaban, J, chem. Soc., 1925, 2632, 2701. 


ASAFCETroA 

Asafcetida (B.P.). Leaves not more than 50% of matter 
insoluble on boiling with alcohol (90%) and drying at 100®. 
Ash, not more than 15%. Asafcetida, N.F. VI I ^ by continuous 
extraction with alcohol (94*9%), drying the residue at 100® for 30 
minutes and calculating to the dried drug (the moisture having 
been determined by toluene distillation) yields not less than 50% 
of extractive; acid-insoluble ash, not more than 15%. 

n examined; the main fraction, b.p. 82“ to 84® at 
, has a composition corresponding to CtHuSs and 

^CH -S -S -CH : CH •CHa.—Mannich and Fren- 

senius, Arch. Pharm.^ Berl., 1936, 461, per Quart. J. Pkartn., 1936, 710. 

Myrrha (B.P.). Contains iSot more than 4% of other organic matter; ash, 
not more than 9%; matter insoluble in alcohol (90%), not more than 70%. 
Myrrha, U.S.P. XI yields not less than 30% of alcohol-soluble extractive; 
acid-insoluble ash, not more than 5%. 


Asafetida Oil has bee 
10 mm., is optically active 
structural formula CHaCHa 


AZORUBRUM 

(and Other Medicinal Dyes) 

Azorubrum (B.P.C. Supp. IV). C 2 oHi 2 N 207 SaNa 2 = 502*2. 
(Bordeaux B — Colour Index No. 88). Contains 60 to 70% of 
C 2 oHj 207 N 2 S 2 Na 2 . Assayed by the B:P. method described for 
Methylthioninge Chloridum, dissolving in hot water and con- 
tinuing the titration with N/ 10 titanoris chloride until the solution 
is nearly colourless. 1 ml. N/ 10 titanous chloride = 0*001255 g. of 
C 2 oHi 207 N 2 S 2 Na 2 . Limit of zinc; 0*1 g. ignited with sulphuric 
acid and the residue dissolved in 2 ml. dilute hydrochloric acid 
and 10 ml. water, dilute solution of ammonia added, boiled and 
filtered, on acidifying and adding 1 ml. of potassium ferrocyanide 
solution, produces not more than a faint turbidity. Bordeaux B 
is practically imaflfected by dilute acids or alkalis or by exposure 
to sunlight, but in use it must not be confused with other dyes 
known by the same name. 

Magenta (B.P.C.). (Colour Index No, 677). The sulphated ash is not 
more than 5% and that from 1 g. gives no precipitate of zinc ferrocyanide. 
This IS basic fuchsine and should be distinguished from acid fuchsine (Colour 
Index No. 692). 



A 


AZORUBRUM 


95 

Carminum (J5.P.C.). Loses not more than 15% of its weight at 100®, 
and then yields not more than 10% of ash. A limit of insoluble matter is 
included. The N.F. VII allows 25% loss on drying at 100®; ash, not more than 
J2%; tests for tin, lead, and soluble barium compounds and for insoluble salts 
are included. 

Methylthioninae Chloridum {B.P.). Ci 6 Hi 8 N 3 ClS = 319*7. 
Methylene blue is assayed by titration in boiling aqueous solution 
acidified with hydrochloric acid, the air in the flask being replaced 
by carbon dioxide, with N/10 titanous chloride until the blue 
colour is replaced by a reddish-grey; I ml. of N/IO titanous 
chloride is equivalent to 0*01598 g. of CicHigNaClS, and a purity 
of not less than 80% is indicated. The solution on reduction is 
decolorised with potassium iodide, it produces a deep blue 
flocculent precipitate, with a pale blue supernatant liquid, and, on 
oxidation with potassium dichromate, gives a reddish-violet colour 
and a bluish-violet precipitate, the blue colour being restored with 
sulphurous acid. A limit of zinc is included. Methylthioninse 
Chloridum, U.S,P, XII, is the trihydrate 

and loses not more than 18% at 1 10°; ash, not more than 1 ; the 

dried salt contains 98*5% of the pure anhydrous substance. In 
the revised assay process a cooled solution of the substance is 
precipitated with potassium perchlorate solution, the residue 
filtered and washed with saturated methylthionine perchlorate 
solution, and dried at 1 1 0°. 

In the absence of B.P. limits for moisture and ash, 20% of the material may 
be neither water nor methylene blue. — Pharm. J., ii/1932, 126. 

An official quantitative method for the determination of methylthionine 
chloride in tablets and capsules is described in Methods of Analysis (A.O.A.C,, 
1940). Clean, if necessary, a solution of the material containing about 0*1 g. 
to 0*14 g. of methylene blue with carbon tetrachloride or with dichlorhydrin, 
shake well with 50 nil. of glacial acetic acid and allow to stand for 25 minutes. 
Add 30 ml. of N/5 iodine, at first about one-third by fast drops and the re- 
mainder quickly, shake and allow to stand for 50 mins., shaking occasionally. 
Adjust to 200 ml., stand for a further 10 minutes, filter rapidly and then 
titrate an aliquot portion of the filtrate with N/10 thiosulphate and make a 
blank determination; 1 ml, of N/5 iodine =0*0 1495 g. of methylene blue. 

For the use of methylene blue as a renal function test, see p. 060. 

Methylrosanilinte Chloridum (U.S.P. XII). Loses not more than 7*5% 
at 110®; ash, not more than 1*5%; limit of dextrin, 1%. A limit of lead is 
prescribed. 

Methylviola (J3.P.C,). (Colour Index No. 680), Methyl violet yields 
not more than 5«J(, of sulphated ash, of which' that from 1 g. gives no precipitate 
of zinc ferrocyanide in presence of hydrochloric acid. Limit of dextrin insoluble 
in boiling alcohol, not more than 1%. 

Novaurantia (B.P.C). Ci.R^oNtO^SaNa,- 452-2. (Colour Index No. 27). 
Orange G yields not less than 36% and not more than 50% of 
sulphated ash. The sulphated ash from 1 g. gives no precipitate of zinc 
ferrocyanide. 

Phenothiazina {N.F. VII). CiaH^NS - 199-26. When dried at 100®, 
loses not more than 0-5% and contains not less than 95% Ci 2 HflNS. Pheno- 
thiazine^ melts between 181® and 185® and is assayed colorimetricaJly 
after oxidation with bromine, by comparison against a test solution of pheno- 
thiazine melting between 184® and 185°. 

Rubrum Scarlatinum (B.P.C.). (Colour Index No. 25S). Scarlet 
red yields not more than 10°/, of sulphated ash. Rubrum Scarlatinum, N.F. Vll, 
yields not more than 1 % of ash and not more than 1 % of water-soluble sub- 
stances dried at 100°, 
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TartrazUia (B.P.C,). Ci,H,0,N4SJ^a,-=S34 a. (Colour Inde* No. 640). 
Leaves not more than 80% of stUphated ash, which complies , with the 
limit test for zinc. 

Viola Cpystallina (5.P.C.). (Colour Index No. 681). Cprstal violet 
yields not more than 5% of sulphated ash, which should comply with the limit 
test for zinc. 

Distinction from Methyl Violet* 2 ml. of a 0*1% aqueous solution 
of the dye is treated with 8 ml. of alcohol and 5 ml. of sodium hydroxide solution; 
after standing for 2 minutes the solution should be clear and colourless. — F. 
Reimers, Dansk. Tidsskr, Farm.^ 1937, 52. 

Viride Malachitum (B.P.C,), (Colour Index No. 657). Malachite 
green yields not more than 1 % of sulphated ash, which should comply with 
the limit test for zinc. 

VlHdeNitens (B,P.C,). (Colour Index No. 662). C„H„N,SO*H = 482*3. 
Brilliant green yields not more than 5% of sulphated ash which complies with 
the limit test for zinc. 

Indicarminum (B.P.), CiQHg08N2S2Na2 = 466*2. Indigo 
carmine is assayed by titration with N/ 10 potassium permanganate 
in warm solution acidified with an equal volume of dilute sulphuric 
acid, the colour changing from green to pale yellow; each ml. of 
N/10 potassium permanganate is equivalent to 0*0133 g. of 
CiflH808N2S2Na2 of which not less than 90% should be indicated, 
calculated on the substance dried at 100®. Loss at 100®, not more 
than 10%, and the residue on ignition and re-ignition with sul- 
phuric acid is then not less than 30% and not more than 40%. 
The Fr* Cx. 1937 assays by treatment with nitric acid and ignition 
and requires the residue (mostly sodium sulphate) to be 33 
to 38%. 

For the use of indigo carmine as a renal function test see p, 663. 

Indigo or Indigotin (natural) is obtained from the shoots of Indigofera 
tinctoria (Legumixiosae) in India and Java, by maceration with lime and 
water. The pure substance has the composition CieHxoNjO*. 

Indigo Solublct as mostly understood, is the acid substance, not the sodium 
salt. 

Isatin, CsHjNO,. Yellowish-red prismatic crystals obtainable by oxidising 
indigo with chromic or nitric acid, also by boiling o-nitrophenylpropiolic acid 
with caustic soda. 

Litmus is a blue pigment obtained from Roccella tinctoria (Discomycetes). 
Employed chiefly as an indicator for acid and alkali as Litriius Paper, also in 
form of solution in volumetric analysis. Litmus is made in Holland by ferment- 
ing lichens in presence of ammoniacal liquids and potash. 

Litmus Solution (see Indicators, p. 606). 

In titration, all CO a must be removed by boiling before taking end reaction. 
Not suitable for weak bases. Quinine, morphine and strychnine are neutral 
to it and the acids in their salts can be titrated as if base were absent. 

Carbon dioxide only turns litmus “wine red’*^ when alkaline bicarbonatea 
are present as impurities, otherwise it turns it red just like any other acid, 

Lacmoid, also known as Resorcin Blue, is chiefly diazo-resorcin. Solution 
(0*2% in dilute alcohol), employed as indicator, closely resembles litmus in 
reactions. 

Cudbear f syn. Red Indigo, a purplish-red powder obtained by the am- 
moniacal fermentation of Lecanora tartarea and other lichens, designated in 
Germany Persia, in France Orseille de terre. Except for the fact that it is in 
the condition of a fine powder it is virtually the same as orchil, Persio, N.F, Vll, 
yields not more than 12% of total ash; the depth of colour of the alcohol- and 
water-soluble matter from 0*005 g, approximates that of 1*5 ml. of 5*95% 
cobaltous chloride solution in hydrochloric acid and water with 3 ml. of N/200 
potassium dichromate and 30 ml. of ammonium carbonate solution. 
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Archil, syn. Orchil, The word Archil, or more properly Orchil, was originally 
the name of the plant from which the dye, which goes under this name, is 
obtained. It appears that before the introduction of orchil into this country 
a similar dye obtained from certain lichens in Scotland was in use imder the 
name “Cork.” This is given in Miller’s “Plant Names” as the name of the 
lichens yielding archil. 

Turnsole, syn. Tournesol (French). The familiar colouring used on Dutch 
cheeses. The word has been more particularly applied to a product from Ckrozo^ 
phora tinctoria A. Juss {Croton tinctorius Linn.) — a native of Southern Europe and 
the Orient. Rags soaked in the juice of this plant are exported to Holland. 
They change colour on exposure to ammonia vapour, and this purple colour 
can be extracted with water for the purpose in question. Turnsole was at one 
time supposed to form the colouring matter of litmus. 


BALSAMUM PERUVIANUM 

Balsamum Peruvianum (B.P.). Balsamic esters, deter- 
piined by extraction with ether in alkaline solution, evaporation 
and drying at 100® for 30 minutes, not less than 53% and having 
a saponification value of not less than 235. Balsamum Peruvianum, 
U,S,P,XII, by a similar but aliquot part method, yields 50 to 60% 
by weight of cinnamein, having a saponification value of 230 to 
240; acid number, 56 to 84. Baume de Pdrou, Fr, Cx, 1937, 
contains 52 to 56% of cinnamein. 

Various qualitative tests for the detection of adulteration are described. — 
E. M. Smelt, Quart, J. Pharm., 1932, 378. 

The greater part of the alcohol peruviol which was considered to be a con- 
stituent has been shown to consist of nerolidol, a sesquiterpene alcohol 
CisHatO, also present in oil of neroli. — Mnfg. Chem., 1940, 244. 

Balsamum Tolutanum (B.P.). Free balsamic acid content, 
19 to 25%, and total balsamic acid content, 35 to 50%, both 
calculated with reference to the dried alcohol-soluble matter. 
Assayed by precipitation, for free balsamic acids in an alcoholic 
potash solution and total balsamic acids in a saponified solution, 
with magnesium sulphate, filtration and extraction of the acidified 
filtrate with ether, transferring to sodium bicarbonate solution, 
re-extraction with ether and drying in a vacuum desiccator over 
sulphuric acid. Acid value, by a specified process, 97 to 160; 
ester value, 47 to 95; saponification value, 1 70 to 224 — all calculated 
on the dry alcohol-soluble matter. Matter insoluble in alcohol, 
not more than 4% . Loss in vacuo over sulphuric acid, not more 
than 4%. The U.S.P, XII substance has an acid number of 1 12 to 
168 and a saponification value of 154 to 220. 

Benzomum (B.P.). Sumatra benzoin only is official. The di7 
alcohol-soluble matter yields from 19 to 29% of free balsamic 
acids, and 30 to 60% of total balsamic acids, and has an acid 
value of 1 15 to 163, an ester value of 47 to 83, and a saponification 
value of 169 to 223. Alcohol-insoluble residue, dried at 100®, not 
more than 20% . Loss in vacuo over sulphuric acid, not more than 
10%. Ash, not more than 2%. The C/.B-P. A7/ requires Sumatra 
benzoin to yield 75% of alcohol-soluble extractive and not more 
than 1% of acid-insoluble ash, and Siam benzoin, not more than 
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1 % of foreign organic matter, 90% of extractive, and not more 
than 0-5% of acid-insoluble ash. Alcohol-soluble extractive 
determined by continuous extraction for 5 hours, with the addition 
of sodium hydroxide to the receiving flask, weighing the insoluble 
residue and subtracting this plus the moisture determined by 
toluene distillation from the original weight taken; the U.S.P, XII 
deletes the test for rosin included in the U.S.P. XI. 

The B.P. ash limit is too stringent and the acid and ester values will exclude 
many genuine samples. — ^E. J. Parry, Chem. & Drugg., ii/1932, 251, 

Styrax (B.P.). Loses in one hour on a water-bath not more 
than 5% of its weight and then contains not less than 30% of total 
balsamic acids, has an acid value of 55 to 90, an ester value of 
100 to 133, and a saponification value of 170 to 200. Assayed by 
the process for total balsamic esters as given under Balsamum 
Tolutanum. Styrax, U.S.P. XII, is not the purified product and 
both the Levant and American varieties are official. After purifica- 
tion it has an acid value of 50 to 85 (Levant storax) or 36 to 85 
(American storax), a saponification value of 160 to 200, and 
yields not less than 25% of cinnamic acid; determined by saponi- 
fication and evaporation of the neutralised liquid, followed by 
cleaning of the dissolved residue with ether, acidifying and 
extracting with ether; after evaporating the ether, the residue is 
refluxed with boiling water, the hot filtered solution cooled to 
25®, the separated cinnamic acid collected on a Gooch, and dried 
at 80®. 


BARBITONUM 

Barbitonum (^.P.). 184'I. M.p., 189® to 192®. 

Ash not more than 0*05%. Neutral and basic substances, not more 
than 0- 1 % . Barbitalum, U.S.P. XII, yields not more than 0 - 1 % of 
ash; m.p., 188° to 192°. 

Tabellse Barbitali {U.S.P. XII). Contain 94 to 106% of the labelled 
amount of CsHuNjOs, including all tolerances. Assayed by dissolving a 
weighed quantity of powdered tablets in an aqueous solution of sodium 
hydroxide (1 in 50) saturated with sodium chloride, extracting with ether and 
rejecting the ether extracts, then acidifying with hydrochloric acid and extract- 
ing the barbitone with alcohol -ether-chloroform mixture (2:1: 1), The 
extracts are washed with faintly acid water and the aqueous washings are 
extracted with ether. After filtration of the combined solvent and ether extracts, 
the organic solvents are removed, the residue dried at 100® for 2 hours and 
weighed. 

An oflficial quantitative method for the determination of barbitone or pheno- 
barbitone in tablets is described in Methods of Analysis {A.O.A.C., 1940, 574). 

Barbitonum Solubile (B.P.). CsHnOaN.Na^- 206*1. Yields, 
by extraction with ether from acidified solution and drying at 
100°, barbitone equivalent to not less than 97 'J,', of the pure 
sodium salt. The U.S.P. XII requires Barbitalum Sodicum to 
lose not more than 1% at 100®. Yields 88 to 90% barbitone, 
calculated on a moisture-free basis. Barbitalum solubile, P. Ilelv. 
V, by titration in aqueous solution to methyl orange with N/ 1 0 
hydrochloric acid, contains not less than 97% of C8Hii0.iN2Na. 
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Tabellse Barbital! Sodici (U.S.P, XII), Contain 94 to 106% of the 
labelled amount of CsH^iNaOsNa, including all tolerances. Assayed by the 
process described for barbitone tablets. 

Hexobarbitonum (B.P. Add. III). CisHioOaNg — 236-1. 
M.p.) 145® to 147®. Neutral and basic substances, not more than 
0*1%. Ash, not more than 0-05%. 

Hexobarbitonum Solubile (B.P. Add. HI). CisHigOgNaNa 
= 258-1. Contains, by titration with N/10 sulphuric acid to 
methyl red, a percentage of sodium equivalent to 8-86 to 9-0% of 
the Ci2Hi503NaNa; yields by extraction with chloroform from 
the acidified liquid from the sodium titration, and drying at 100®, 
hexobarbitone equivalent to not less than 96% of the pure sub- 
stance. Neutral and basic substances, not more than 0*1%. 

Pentobarbitalum Sodicum (U.S.P. XII). CaiHj 705 N 2 Na = 
248-15. Calculated on the anhydrous substance, it contains 90 to 
92% of pentobarbital (C11H18O3N2). Loses not more than 5% 
during 6 hours at 90®. Assayed by extraction with ether from 
acidified solution, finally drying at 90®. 

Tabellae Pentobarbital! Sodici (U.S.P. XII). Contain 90 to 105% of 
the labelled amount of CnHiTNaOsNa, including all tolerances. In the assay, 
a weighed quantity of the powder obtained from not less than 20 tablets is 
dissolved in 2% aqueous sodium hydroxide solution saturated with sodium 
chloride. After preliminary extraction with ether, the solution is acidified 
with hydrochloric acid and extracted completely with alcohol-ether-chloroform 
mixture (2:1: 7). The combined extracts are washed with faintly acid 
water, filtered, evaporated on a steam-bath and the residue is dried at lOO” and 
weighed. 

Phenobarbitonum (JB.P.). Ci2Hi203N2 = 232-1. M.p., 173® 
to 177®. Ash, not more than 0-05%. Phenobarbitalum, U.S.P. 
XII t yields not more than 0-15% ash. 

Tabellse Phenobarbitali (U.S.P. XII). Contain 94 to 106% of the labelled 
amount of CiaHjaNzOa, including all tolerances. In the assay, a weighed 
quantity of powdered tablets is shaken for 10 minutes with a reagent prepared 
by saturating a saturated solution of sodium chloride with barium hydroxide, 
After filtration, an aliquot of the filtrate is acidified with hydrochloric acid and 
extracted completely with chloroform-ether mixture (8 ; 2). The combined 
extracts are washed with faintly acid water and the aqueous washings extracted 
with two further portions of solvent which are added to the main extract. 
The chloroform-ether solution is then filtered, the organic solvent removed, 
and the residue dried at 100® for 2 hours. 

Phenobarbitonum Solubile (B.P.). Ci2Hii03N2Na = 254-1. 
Contains not less than 95% of the pure substance. Phenobarbi- 
talum Sodicum, U.S.P. XII, on drying at 1 40® for 6 hours, loses 
not more than 7%. Contains 89 to 91-5% of phenobarbital, cal 
culated on a moisture-free basis, 

Tabellae Phenobarbitali Sodici (U.S.P. XII). Contain 90 to 105% of 
the labelled amount of C, si'll iN-OaNa, including all tolerances. Assayed by 
the process described for phenobarbitone tablets. 

Allobarbitonum {B.P.C.). 208-1. M.p., 171® 

to 172®. Ash, not more than 0-1%. 

Phemitonum (B.P. Add. III). Ci3Hi403N2 = 246-1. M.p., 
178° to 181®. Limit of neutral and basic substances, 0*25%. 
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Phenytoinum Solubile {B.P. C. Supp, III). CisHnOzN 2 Na= 
274*1. Assayed by direct titration of an alcoholic solution against 
N/10 hydrochloric acid, it contains not less than 98% of 
CisHnOaNoNa. Loss at 100°, not more than 1%. Diphenyl- 
hydantoin Sodicum, U.S.P. XII, loses not more than 2*5% at 1 00° 
and then contains 90*5 to 92% of Ci5Hii02N2. Assayed by 
extraction with ether from an acid solution, removal of the ether 
and weighing the base, dried to constant weight at 1 00°. 

Identification of Barbiturates* A solution of 0-05 g. of the substance 
in 4 ml. of acetone is treated with 5 drops of Millon’s reagent. A white 
precipitate dissolving on wanning for 4 to 6 seconds then re-precipitated after a 
further 12 to 16 seconds warming indicates barbitone; a iprecipitate insoluble 
but becoming grey on warming for 10 to 15 seconds indicates allobarbitone, 
A white turbidity increasing on heating and shaking but dissolving with the 
simultaneous appearance of a slate-grey coloration after 15 to 25 seconds 
indicates phenylethyl-N-methylbarbituric acid (Prominal); solution of the 
white precipitate after heating for 8 to 10 seconds and appearance of a slate-grey 
precipitate after about a further 11 seconds indicates methylphenylbarbituric 
acid (Rutonal). A turbidity dissolving on shaking and warming with fonnation 
of a slate-grey precipitate in 20 to 30 seconds indicates Evipan. If no precipitate 
is formed with Millon’s reagent and the acetone solution 0 *05 g. of the substance 
is dissolved in 4 ml. of 95% alcohol and 5 drops of the reagent added. A 
yellowish-white precipitate becoming jrellow on warming and white on the 
addition of 1 drop of hydrochloric acid, insoluble in 10 ml. of cold hydrochloric 
acid but soluble on warming indicates Evipan. A white precipitate insoluble 
on shaking or wanning but soluble in 10 ml. of hot hydrochloric acid indicates 
phenobarbitone. A white turbidity insoluble on shakinj^ or heating and giving a 
precipitate with 1 drop of hydrochloric acid but dissolving in 10 ml, of hot acid 
giving an amber-coloured solution indicates Phanpdorm. A white turbidity 
soluble on wanning and reacting with hydrochloric acid as Phanodorm but 
giving a colourless solution indicates butylethylbarbituric acid (Soneryl). No 
turbidity in the cold or on heating, but formation of a precipitate with 1 drop 
of hydrochloric acid, the precipitate dissolving with more acid indicates etho-2- 
butyletbylbarbituric acid (Narcosol). — ^M. Paget and Tilly, J, Pharm. Chim., 
Paris, i/1937, 222. 

Dissolve in concentrated sulphuric acid, add a few drops of formaldehyde 
solution and warm on a water-bath. Dial shows intense red colour with green 
fluorescence, Numal and Sandoptal give same reaction. Luminal, Rectoral, 
and Prominal give same red colour. Phanodorm gives yellow to orange. 
Veronal, Proponal, Soneryl, and Amytal give no reaction. If the formaldehyde 
is replaced by p-dimethylamino-benzaldehyde, Dial gives, on wanning, a 
currant red colour, and addition of a few drops of water causes a change to 
reddish-violet. This is specific to Dial. — M. Pesez, J, Pharm. Chim., 
Paris, 1938, 27, 247. 

Methods of identification are given for barbiturates in solids, liquids, urine, 
blood and viscera. — M. Pesez, J. Pharm. Chim., Paris, 1938, 28, 69. 

Figures are given for the melting-points of numerous substituted barbituric 
acids together with their xanthydrol and ^-nitrobenzyl derivatives. — J. C. 
Jespersen and K. T. Larsen, Arch. Pharm., Berl., 1937, 28, per Quart. J. 
Pharm., 1937, 544. 

Determination of Phenobarbitone and Theobromine in Mixtures, 
The phenobarbitone is extracted from the mixture with alcohol-free ether. 
The residue of theobromine is boiled with dilute sulphuric acid, the solution 
copied, made alkaline to phenol red with sodium hydroxide and then sulphuric 
acid carefully added until the solution is neutral. Then silver nitrate solution 
is added and the liberated nitric acid titrated with sodium hydroxide soKition. 
The phenobarbitone is determined by extraction with alcohol-free ether, 
removing the ether, dissolving the residue in a mixture of alcohol water and 
sodiim hydroxide, filtering and titrating an aliquot portion with silver nitrate 
solution. The method is applicable to tablets, providing stearates are absent. 
When the theobromine is present as salts, the method is slightly modified. 
— C. W. Bell, J. Amer. pharm. Ass., Sci, Edn., 1941, 240. 
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Microchemical Detection of Barbituric Acid Compounds^ The re- 
actions of the following barbituric acid compounds are described in tabular 
form, and illustrated by drawings of the various types of crystals formed: 
Veronal (diethylbarbituric acid, m.p, 191®), Proponal (dipropylbarbituric acid, 
m.p. 145®), Dial (diallylbarbitunc acid, m.p. 170° to I71°)j Allonal (allylisopropyl- 
barbituric acid, m.p. 141*5°), Soneryl (butylethylbarbituric acid, m.p. 123°), 
Luminal (phenylethylbarbituric acid, m.p. 174° to 176°), Rutonal (phenylmethyl- 
barbituric acid, m.p. 226° to 228°), phanodorm (cyclohexenylethylbarbituric 
acid, m.p. 173°),ana Sandoptal (isobutylallylbarbitunc acid, m.p. 138° to 139°). 
When the 2^ solutions of the compounds in potassium hydroxide are precipi- 
tated with nitric acid, Proponal, Dial, Luminal and Rutonal form well-defined 
crystals at once, but Veronal, Allonal, Soneryl, Phanodorm and Sandoptal give 
a finely divided amorphous precipitate, slowly becoming crystalline. On adding 
ammonium phosphate or other ammonium s^t to the 2% solutions in potassium 
hydroxide. Veronal, Proponal, Dial, Luminal, Rutonal and Sandoptal give at once 
well-formed cubic and rhombic crystals, whilst after some time, Allonal, Soneryl 
and Phanodorm form crystals belonging to the binary system. 


Reaction tcith thallium acetate. When the 2% potassium hydroxide solutions 
are treated with thallium acetate, only Veronal, Proponal, Allonal and Phanodorm 
give crystalline compounds. Reaction with silver nitrate. When the compounds 
are treated with 5% ammoniacal silver nitrate all but Veronal and Dial give 
soluble silver compounds. Reaction with ammoniacal cuprous solution. To 
the 2% potassium hydroxide solutions copper acetate is added and enough 
ammonia to dissolve the hydroxide precipitated. The reaction goes even better 
when Schweitzer’s reagent is used instead. The copper ammonia compoxmds 
are all soluble except those of Dial, Rutonal and Sandoptal, which give amethyst- 
coloured crystals. Reaction with bromine water. All the compounds except 
Veronal give an amorphous precipitate with bromine water from the 2% 
solution in potassium hydroxide; with Proponal, Luminal, Rutonal and Phano- 
dorm this slowly becomes crystalline. Reaction with baryta water. Only Dial 
gives crystals. From the above reactions itis possible to identify any of the given 
barbituric acid compounds. — L. van Itallie and A. J. Steenhauer, Pharm. 
Weekbl., 1930, 977. 


BAfilUM 

Barii Sulphas {B.P.). BaS 04 = 233*4. Loss at 1 10°, not more 
than 2%. Soluble barium compounds and sulphide, sulphite and 
thiosulphate are among the impurities tested for. The U.S.P. XII 
excludes barium sulphate which does not comply with a test for 
bulkiness of powder; on shaking 1 part by weight with water in a 
cylinder and adjusting to 10 volumes, shaking for 1 minute and 
standing 15 minutes the sediment measures not less than 2*4 
volumes; Acid-soluble substances, dried at 100° to 110° (in which 
no soluble barium salts are precipitated by sulphuric acid within 
30 minutes), not more than 0-3%. Tests for sulphide, free acid 
or alkali, phosphate and heavy metals are included. The P. Helv. V 
gives the same bulkiness of powder test, but it should occupy not 
less than 3 volumes. 

Baryta Sulphurata {B.P.C.). Contains not less than 60% of 
BaS. Assayed by titration with ammoniacal zinc solution, using 
alkaline lead indicator externally. 


BELLADONNA 

Belladonnae Folium {B.P. Add. V). The leaves of Atropa 
Belladonna, Linn, or of Atropa lutescens Jacquem. {Indian 
Belladonna). The leaf of Atropa Belladonna contains not less 
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Belladonna Foiii, N.F. VII, contains 0-27 to 0*33% wjv of alka- 
loids of belladonna leaf. 

Extractum Belladonnae Siccum Contains 0-95 to 

1*05% of alkaloids of Belladonna leaf, calculated as hyoscyamine. 
Extractum Belladonnae, U.S.P. Jill, yields 1*15 to 1*35% of 
alkaloids. Assayed by the general method for hyoscyamus 
alkaloids. The powdered extract contains 1 *25% of alkaloids of 
belladonna leaf, assayed similarly. 

Assay of Extracts* The following method of assay of extract of 
belladonna is based on that of the German Pharmacopoeia. 3 g. of the extract is 
dissolved in 5 ml. of warm water, and, after cooling and the addition of 2 *0 g. 
of ammonia, shaken with 30 g. of ether. 1 g. of powdered tragacanth is added, 
and the mixture is strained through cotton wool. 20 g. of the ethereal solution is 
evaporated to drj'ness, the residue is dissolved in 2 ml.^ of alcohol, and titrated 
with N/tOO hydrochloric acid, using methyl red as indicator. The method for 
belladonna leaf is as follows:— 10 g. of powdered leaf is treated with 100 g. of 
ether and 7*0 g. of ammonia solution. After shaking at intervals during 30 
minutes the liquid is strained off. The filtrate is mixed with 5 ml. of water, 
shaken well, allowed to stand, and ^tered; 60 g. of the filtrate is evaporated to 
dryness and the residue dissolved in 10 ml. of ether. After adding 25 ml. of 
0*25% hydrochloric acid and shaking, the ether is evaporated off and the liquid 
cooled and made xip to 30 g. with 0*25% hydrochloric acid. The mixture is 
then shaken with 0*5 g. of talc and filtered, 25 g, of the filtrate being made 
alkaline with ammonia and shaken out three times with chloroform. The 
extract is filtered and evaporated to dryness, the residue is dissolved in 2 ml. 
of alcohol, 5 ml. of water is added, and the mixture is titrated with N/lOO 
hydrochloric acid. For tincture of belladonna, 50 g. of the tincture is evaporated 
to 5 g. and treated with 50 g. of ether and 5 g. of ammonia. Further treatment is 
then as described above for the leaf, taking 40 g. of the ethereal solution. — 
A. Jermstad, Norsk farm. Tidsskr., 1936, 44, 294. 

Assay of Tablets, A satisfactory method is described to replace that in 
U.S.P. XI which is stated to be useless for tablets. — D. T. Wilson, J, A mcr 
pharm. Ass., 1938, 27, 398. 

Linimentum Belladonnae (B.P.). Contains 0*350 to O’A0Q% 
zjoJ^v of alkaloids of Belladonna Root. Alcohol content 70 to 75% 
v/v of ethyl alcohol. 

Tinctura Belladonnae {B.P. Add. V). Contains 0*028 to 
0*032% of alkaloids. Tinctura Belladonnas, U.S.P. XII, contains 
0*027 to 0*033% w/v of alkaloids of belladonna leaf. 

Unguentum Belladonnae, U.S.P, XII, yields 0*110 to 0*140% of alkaloids 
of belladonna leaf. Assayed by repeated extraction with chloroform from 
the ammoniacal liquid, completing by the general method for solanaceous 
alkaloids. 

Atropina (B.P,). M.p., 1 If to n6^ Ash, 

not more than 0*1%. Tests for limit of /-hyoscyamine and absence 
of apoatropine are included. The U,S.P. XII alkaloid is required 
to comply with the platinic chloride test for most other alkaloids 
and with tests for apoatropine and belladonnine. 

An official method for the determination of atropine in tablets is described 
in Methods of Analysis (A.O.A.C., 1940, 582). The atropine, extracted with 
chloroform from ammoniacal solution, is dissolved in a known excess of 
standard acid and back-titrated with standard sodium hydroxide, using methyl 
red as indicator. 

Colorimetric Assay, A rapid method for the determination of atropine, 
hyoscyamine, and hyo, seine in hypodermic tablets or injections is described. 
The method depends upon a modification of Vitali’s test and tables are given 
relating the red component of the colour obtained to the alkaloidal content. 
Details are also given for the determination of solanaceous alkaloids in the 
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presence of morphine which is removed by oxidation with 5% ferric chloride 
solution followed by extraction of the atropine in the usual manner after addition 
of sodium citrate and ammonia. — ^N, L. Aliport and N. R. Jones. Quart, J. 
Pharm,, 1942, 240. 

Atropinae Sulphas (B,P, Add, I and VI). 
(Ci 7H2303N)2,H2S04,H20= 694*5. M.p., after powdering and 

drying at 135^ for exactly 10 minutes, not lower than Loss 

at 136°, not more than 3%; ash, not more than 0*1%. A test 
for absence of apoatropine is included. The salt is official in the 
C/.5.P. XII; 0*2 g. in 5 ml. of sulphuric acid is required to produce 
no more colour than a specified control liquid, Atropinum 
sulphuricum, P. Helv. F, by titration of 5 ml. of standard solution 
and 3 ml. of chloroform with N/10 sodium hydroxide using 
phenolphthalein indicator, contains at least 99*3% of 
(Ci7H 23^3^) 2SO 4 . 

The melting-point is affected by the last minute trace of water which is not 
worth considering in the moisture determination^ and it is therefore determined 
on the sample dried at 136®. When dried at this temperature the salt is com- 
paratively stable in air. — ^T. A. Henry, Pkarm. J., i/1933, 86. 

Tabellse Atropinae Sulphatis (U.S.P. XII). Tablets of 20 mg. or more 
contain 93 to 107% of the labelled amount of (CijHssOaNja.HaSO^jHaO, 
and tablets of less than 20 mg. contain 90 to 110% of the labelled amount, 
including all tolerances. For the assay a weighed quantity of powdered 
tablets is macerated with water and diluted sulphuric acid overnight. An 
aliquot of the filtrate is made alkaline with ammonia solution and extracted 
widi chloroform. After removal of the chloroform the residue is dissolved in 
excess N/SO sulphuric acid and the solution titrated with N/50 sodium 
hydroxide, using methyl red indicator. 

Homatropinse Hydrobromidum (P.P.), CieHgiOsNjHBr— 
356*1. M.p. with partial decomposition, about 214°; ash, not 
more than 0*1%. Homatropinse Hydrobromidum, U.S.P. XII, 
melts at 212° and should also comply with a test for alkaloid 
precipitated with tannic acid, and a test for alkaloids giving the 
Vitali reaction. It is also required to give no precipitate with 
platinic chloride. 

An official method for the determination of homatropine in tablets is described 
in Methods of Analysis (,A.O.A,C., 1940, 586). The homatropine, extracted 
with chloroform from ammoniacal solution, is dissolved in excess standard 
sidphuric acid and back-titrated with standard sodium hydroxide, using methyl 
red as indicator. 

Eucatropin® Hydrochloridum (XI.S.P. XII). Ci,H«0,N,HCl - 327 -8. 
Dried over sulphuric acid, contains 86 to 89% of the base, CivHasOaN. 
Assayed by extraction with ether from an ammoniacal solution and drying 
the base at 80®. M.p., not below 83®; ash, not more than 0 - 1 %. (This substance 
was previously available in this country under the trade name of Euphthalmine 
’—see Vol. I, 21st Edn.). 


BISMUTHUM 

Bismuthi Carbonas {B.P. Add. I). Residue of BigOa on 
ignition, 90 to 92%. Limit tests for lead, copper, sulphate, alkalis 
and alkaline earths, nitrate and chloride are included and also a 
test for absence of silver. Bismuthi Subcarbonas, U.S.P. XII, 
after drying over sulphuric acid for 18 hours yields, on ignition, 
not less than 90% of BigOg. Carbonate de Bismuth, Fr, Cx, 
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1937, yields 89 to 92% of Bi203. Bismutum subcarbonicum, 
P.G. Vly contains 80-7 to 82*5% of bismuth. Bismutum sub- 
carbonicum, P. Hehi. Vy corresponding approximately to the 
formula (Bi0)2C03-}-^H20 or (Bi0)2C03, yields 90 to 92% of 
Bi203. The residue of Bi203 obtained in the assay dissolved in 
hydrochloric acid should not produce a red coloration (selenium). 

Tabellse Bismuthi Subcarbonatis (iV.R. Vll). Yield BigOa, not less than 
83% and not more than 97% of the labelled amount of bismuth subcarbonate, 
including all tolerances. Assayed by heating to destroy organic matter, cooling 
and adding nitric acid, heating carefully and then igniting at a temperature 
below the fusion point of bismuth oxide. The residue is cooled, dissolved in 
nitric acid, the solution diluted to volume with 1 % nitric acid and filtered. An 
aliquot of the filtrate is made alkaline with ammonia solution; the bismuth is 
precipitated with ammonium carbonate solution, heated on a steam-bath for 

1 hour, collected on a tared Gooch crucible, washed and finally ignited to 
BigOg. 

A tentative method for the determination of bismuth compounds in tablets 
is described in Methods cf Analysis {A.O.A.C., 1940, 617). 

Bismuthi Citras (J5.P.C.). Residue of BigOs, on ignition and 
re-ignition with nitric acid, not less than 55% and not more than 
59%. 

Liquor Bismuthi et Ammonii Citratis (B.P.C.), The 
following assay process is recommended as being more satisfactory 
than that of the P.P.C.: Dilute 10 ml. to 100 ml. To 25 ml. of the 
dilution add 50 ml. of water and sufficient nitric acid to produce 
a ppt. and to re-dissolve it. Add 25 ml. of water and strong solu- 
tion of ammonia until a permanent ppt. is obtained, then add 

2 ml. of nitric acid and heat to boiling. Add to the boiling solution 
a 10% solution of ammonium phosphate, at the rate of about 
30 drops per minute, until all the bismuth is precipitated, then 
more quickly until 40 ml. in all has been added. Dilute to about 
400 ml. with boiling water, heat on a water-bath for 1 5 minutes, 
filter through a Gooch crucible, wash by decantation three times 
and then on the filter with a 3% solution of ammonium nitrate 
containing a few drops of nitric acid, dry, ignite and weigh. 
1 g. of BiPO* is equivalent to 0-7654 g. of BijOs. — C. T. Bennett 
and N. R. Campbell, Quart. J. Pharm.y 1932, 515. 

BismuAi et Potassii Tartras (JJ.S.P. XII). By precipitation as phosphate 
contains the equivalent of 60 to 64% of Bi; alcohol-soluble extractive, not 
more than 0*5%. * 

Bismuthi et Sodii Tartras (P.P. Add. I). Contains 35 to 
42% of Bi, determined by precipitation with ammonium phosphate 
and ignition. Complies with limit tests for lead and for copper. 

Bismuthi et Sodu Tartras Acidus (P.P.C. Supp. V). By 
precipitation as sulphide, reprecipitation as carbonate, and ignition 
to oxide, it contains from 38 to 44% of Bi. 

BismuM Hydro^^m* Corfield and Woodward were unable to eub- 
^^tiate the formula BiO-OH for a body made by the Fr. Cx. or other method. 
Ihe only pure compound they could obtain was one of the formula Bi(OH)a.—- 
**harm. J., i/1924, 83. ^ ' 

Bismuthi Oxyiodogallas (B.P.C.). Assayed for I content by 
solution in sodium hydroxide, boiling with N/KI silver nitrate 
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and nitric acid and back titration with N/10 ammonium thio- 
cyanate, it contains not less than 20%, Residue of Bi 203 , 43 to 
45%. Bismutum oxyiodogallicum, P. Helv, V, should contain 
20 to 24*5% of iodine and yield from 45 to 48*5% of BigOg, 
Iodine is determined by boiling with N/10 silver nitrate and 
nitric acid until nitrous vapours cease to be evolved and the silver 
iodide is yellow; the diluted solution is then treated with potassium 
permanganate until a violet colour persists 1 minute, decolorised 
with ferrous sulphate and titrated with ammonium thiocyanate. 
Bi determined by treatment with nitric acid, evaporation and 
ignition. 

Bismuthi Salicylas (B.P.). Residue on ignition and re- 
ignition, not less than 62% and not more than 66% of BigOg. 
A limit of free salicylic acid of 0*1% is included. Bismuthi Sub- 
salicylas, U.S,P. XII ^ after drying to constant weight at 100°, 
yields 62 to 66% of BigOg. Bismutum subsalicylicum, P.G. P7, 
contains 56*5 to 58*5% of bismuth. The Fr. Cx, 1937 requires 
the same BigOg content as the U,S.P. XII. Bismutum subsal- 
icylicum, P. Helv. Vf corresponds approximately to the formula 
C«H 4 (OH)COOBiO and yields 63 to 65*2% of BigOg. 

Bismuthi Oxychloridum (B.P. Add. I) determined by 
precipitation as phosphate and ignition, has a Bi content of 79 to 
81%, and a Cl content of not less than 12*5% by titration with 
silver nitrate and ammonium thiocyanate. Limit tests for lead, 
copper and sulphates are included and a nitrates limit: — ^Add 5 ml. 
of indigo carmine solution and 15 ml. of nitrogen-free sulphuric 
acid in 2 portions to 0*5 g. in 10 ml. of water, boil and set aside for 
1 minute; the blue colour should not be entirely discharged, 

Bismuthi Suhgallas (B.P. Add. IV). Loses not more than 
5% at 100°, and then yields by re-ignition with nitric acid from 
52 to 57% of BigOg. Limit of free gallic acid, by solubility in 
alcohol (90%), not more than 0*25%. The N.F. VII salt has the 
same standard on the substance dried at 1 00° for 3 hours. Gallate 
de Bismuth, Fr. Cx. 1937, yields not less than 52% BigOg. 
Bismutum subgallicum, P. Helv. F, yields 52 to 56*5% of BigOg. 

Tabellse Bismuthi Subgallatis (N.F. VII). Yield BisOa, not less than 
48% and not more than 61% of the labelled amount of bismuth subgallate, 
including all tolerances. Assayed by the process described for bismuth sub- 
carbonate tablets. 

Bismutum bitannicum (P. Helv. V). By ignition, evaporation with nitric 
acid and re-ignition, contains 20 to 24% of BijOg. Free tannic acid, by 
agitation for 2 minutes with 10 volumes of alcohol, filtration and drying at 103“ 
to 105®, not more than 1*2%. 

Bismuthi Subnitras (B.P.C. Add. V). Residue of BigOg, not 
less than 79% and not more than 81%. Complies with tests for 
absence of silver and limits of chloride, sulphate, alkalis and 
alkaline earths, lead, and copper. Dissolves completely without 
effervescence in an equal quantity of warm nitric acid. Bismuthi 
Subnitras, U.S.P. XII^ yields not less than 79% of bismuth oxide 
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after drying over sulphuric acid. Azotate Basique de Bismuth 
Lourd, Fr, Cx. 1937, yields 79 to 81% of Bi 203 and contains 15*5 
to 17% of NgOe, determined by treatment with ferrous sulphate 
solution and back titration with N/10 potassium permanganate. 
Azotate Basique de Bismuth L^ger, Fr. Cx, 1937, yields 82 to 89% 
of BiaOg. Bismutum subnitricum, P.G. F/, contains 70*9 to 73*6% 
of bismuth. Bismutum subnitricum, P. Helv. F, contains 79 to 
82% of bismuth calculated as BigOg and is stated to correspond 
approximately to the formula Bi( 0 H) 2 N 03 + 0 BiN 03 -{“ 0 Bi 0 H 
or 2 Bi(OH)aN 03 +OBiOH. 

The proportion of NaO# in this and other nitrates may be determined by 
the following method of the Board of Agriculture and Fisheries (Leaflet No. 18. 

p. 116):— 

To 0*5 g. in a 500 ml. Erlenmeyer flask add 50 ml. of water and 20 ml. of 
sulphuric acid (sp. gr., 1*35) followed by 10 g. of reduced iron. Close the 
flask with a rubber cork through which passes a thistle funnel the head of which 
is half filled with glass beads, boil for five minutes and wash back into the 
flask any liquid among the beads. Boil for three minutes, then distil with 50 ml. 
of 50% sodium hydroxide, collecting the ammonia evolved in 50 ml. of N/10 
sulphuric acid, and back titrate the excess acid with N/5 alkali. Conduct a 
blank experiment under the same conditions. — C. E. Corfield and G. R, A. 
Short, Yearb. Pkarm., 1924, 573, 

Dragendorff^s Teat for alkdoids. Bismuth subnitrate 8, nitric acid, sp. gr. 
1*18, 20; add this solution gradually to a concentrated solution of potassium 
iodide, 22*7. Cool, decant from potassium nitrate formed, and dilute to 100 
with water. The solution precipitates most alkaloids. 

A suggested modification: — ^Dissolve bismuth carbonate 64 in hydrochloric 
acid 85 and add water 500 containing ^tassium iodide 166. Finally make up 
with water to 800. This eliminates nitric acid which causes decomposition, 
and the proportion of potassium iodide is less. With this formula there is no 
trouble with crystals of potassium nitrate. 

Threshes Reagent. Bismuth citrate 2*4 g., water 20 ml., ammonia q.s., 
made up to 30 ml. with water and added to a solution of potassium iodide 2 g. in 
nitric acid 45 ml. Is similar in use to above. 

Tabellae Bismuthi Subnitratis {N.F. VJI). Yield BixOs, not less than 
73% and not more than 85% of the labelled amount of bismuth subnitrate, 
including all tolerances. Assayed by the process described for bismuth sub- 
carbonate tablets. 

Bismuthi Tribrompheuas (B.P.C. Supp. IV). Assayed by 
precipitation, as for the subchloride, after decomposition with 
sodium hydroxide and dissolving the precipitate in nitric acid, it 
contains not less than 47% and not more than 49*5% of Bi. 
A limit of free tribromophenol, by addition of excess sodium 
hydroxide to the alcohol-soluble matter and titration with standard 
hydrochloric acid, is equivalent to about 3%. Bismutum tribrom- 
phenylicum, P.G. VI, should contain not less than 44*9% of 
bismuth. Bismutum tribromophenylicum, P. Helv, V, yields from 
50 to 55% of BigOg. 

Bismuthum Praecipitatum (B.P. Add. I). Determined by 
precipitation as phosphate, and igrdtion, it contains not less than 
98 -5 % of metaUic bismuth. In the limit test for silver the substance 
is dissolved in hydrochloric acid with potassium chlorate, 
evaporated to remove chlorine, diluted with hydrochloric acid and 
tested with potassium iodide solution. A limit test for copper is 
included. 
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Detection of Silver in Bismuth Salts, 

Dissolve 0-02 g. of bismuth carbonate in 2 ml. of dilute hydrochloric acid; 
add 2 ml. of 0*03% solution of iJ-dimethylaminobenzylidene-rhodanin and 

1 *8 ml. of distilled virater. Add a few drops of water if necessary to make 
the liquid turbid. In the presence of 1 in 40,000 of silver the precipitate is 
red to violet. For bismuth salicylate, heat to boiling 0*5 g. with 5 ml. of 
dilute hydrochloric acid, shaking the tube. To 2 ml. of filtered liquid add 2 ml. 
of the above reagent and 3*8 ml. of water, or more if necessary, to produce 
turbidity. In the presence of 0*002% of Ag the ppt. is coloured violet. — 
J, F. Reith, Pharm. 7., i/1933, 316. 

Sensitive Colour Reactions for Bismuth, 

To a suitable volume of the aqueous solution to be tested, e.g. 10 ml., add 

2 ml. of dilute hydrochloric acid and 0*5 g. of potassium iodide. Mix, and add 
5 ml. of acetone or industrial spirit and 5 ml. to 10 ml. of ethyl acetate. Shake 
and allow to scp^te;^ a red coloration in the upper layer indicates bismuth. 
By suitable modification the test can be applied quantitatively and is suitable 
for the rapid determination of bismuth in urine and animal tissues. — ^A. D. 
Powell, Quart, J, Pharm.t 1933, 465. 

Traces of bismuth in the presence of other metals can be separated by ex- 
traction, after preliminary treatment, with a solution of diphenylthiocarbazone 
in chloroform. After further treatment the bismuth compound is extracted 
with a mixture of 3 parts of amyl alcohol and one part of ethyl acetate. The 
colour of the solution is compared with those obtained from known amounts 
of bismuth. — ^L. A. Haddock, Analyst, 1934, 163. 

Quinine lodobismuthate. It should pass the following tests. It should 
dissolve completely in acetone containing a little water, and 0 *25 g. shaken with 
5 ml. of chloroform should not impart a violet colour to the latter (free iodine). 
It should not lose more than 1% when dried at 100®. The three components 
can be estimated by dissolving the substance in a little acetone, adding silver 
nitrate, which precipitates the iodine and the bismuth, dissolving the bismuth 
from the precipitate with nitric add, leaving the silver iodide. The quinine may 
be determined polarimetrically in the first filtrate. The author suggests the 
following standards: bismuth 24*30%, quinine 17*50%, iodine 58*0%. 
— G. Vita and L. Bracaloni, per Quart, J, Pharm., 1937, 81. 

Assay, Dissolve 1 g. of sample in 10 ml. of acetone, add 0*09 g. of silver 
nitrate in 20 ml. of water, and heat to drive off the acetone. Then add 50 ml. 
of alcohol and allow the precipitate to settle. Pour off the clear liquid containing 
quinine nitrate through a Gooch crudble, wash the precipitate with warm 
alcohol by decantation, pouring the washings through the Gooch crucible, 
evaporate the filtrate and washings to small bulk, add 4 ml. of N/1 sulphuric 
acid and dilute to 50 ml. Determine the quinine in this solution polarimetrically. 
The precipitate of silver iodide and basic bismuth nitrate is washed with a 
mixture of nitric acid and water, equal parts, and transferred to the crucible with 
more dilute nitric acid. It is then washed, dried, and weighed. The dilute 
nitric acid filtrate is treated with excess of ammonium carbonate, the liquid 
boiled, and the precipitate washed, dried, ignited and weighed as BiaO,. — N. 
Bracaloni, J. Pkarm, Chim., Paris, ii/1935, 49. 

The quinine is determined by adding sodium hydroxide to an aqueous 
solution of the compound and extracting the precipitated alkaloid with 
chloroform, evaporating the latter and weighing. The aqueous solution is 
acidified with nitric acid and the liberated iodine extracted with chloroform. 
The solution of iodine in the chloroform is diluted with alcohol, 1 or 2 g. of 
sodium bicarbonate added and the iodine titrated with N/10 sodium thio- 
sulphate. The residual aqueous solution is boiled to remove the chloroform, 
neutralised with sodium hydroxide, made slightly acid and saturated with 
hydrogen sulphide to precipitate the bismuth. The latter is collected, washed 
with hydrogen sulphide water, alcohol, ether and carbon disulphide and 
weighed. — G. N. Thomis and G. P. Kopanaris, J. Pharm, Chim,, Paris, 1939, 
30, 193, 

Determination of Bismuth, About 1 g. is mixed in a warm ISO ml. 
beaker with 10 ml. of acetone and stirred with a mixture of 5 ml. of 20% tartaric 
acid solution and 5 ml. of 30% sodium hydroxide solution free from halogen. 
When the solution is decolorised, 20 ml. of water is added, the mixture heated 
for 30 minutes on a boiling water-bath, cooled and filtered, the beaker being 
rinsed with a total of 50 ml. of water. 125 ml. of 16% ammonium carbonate 
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solution is added, the mixture heated on a boiling water-bath for 4 hours and 
then allowed to stand for 24. The precipitated bismuth carbonate is washed by 
decantation, filtered, dried, ignited, and weighed as BigOj. — M. Franpois and 
L. Seguin, J. Pharm. Chim.^ Paris^ i/1937, 341. 

Determination of Bismuth in Biological MateriaL The material is 
digested with sulphuric and perchloric acids in a Kjeldahl flask until all the 
organic material is destroyed and the excess of perchloric acid has been driven 
off. The digest is diluted with water, 20% sodium citrate solution added and 
the mixture made alkaline to pH 8 with ammonia. A 2% solution of sodium 
diethyldithiocarbamate is added and the mixture extracted three times with 
ether. The combined ethereal extracts are evaporated to dryness in a Kjeldahl 
flask, and the organic material destroyed by heating with 1 ml. of concentrated 
sulphuric acid and 1 ml. of perchloric acid. After cooling, the mixture is diluted 
with water and a 10% thiourea solution added. The colour of the solution is 
compared with a standard made from a solution of bismuth in 20% sulphuric 
acid mixed with 5% thiourea solution. — S. L. Tompsett, Analyst, 1938, 250. 


BUCHU 

Buchu (B.P. Add. 1). The dried leaves of Barosma betulina 
(Thunb.) Bartl. and Wendl. only. Contains not more than 5*^0 nf 
its stem. Other foreign organic matter, not more than 2%. Ash, 
not more than 5%. Yields not less than 20% of alcohol (25%) 
soluble extractive. The N.F. VJI allows the dried leaf of Barosma 
behilina (Thunberg) Bartling et Wendland (Short Buchu) of 
Barosma crenulata (Linne) Hooker (oval buchu) or of Barosma 
servaiifolia (Curtis) Willdenow (long buchu). It should contain 
not more than 8% of its stems, not more than 2% of other foreign 
organic matter, not more than 1 % of acid-insoluble ash, and not 
less than T25% v/tv of volatile oil determined by the method 
prescribed. 

An account of the histology of buchu and of the leaves of other species of 
Barosma. A key is given for the identification of the powdered leaves of various 
species of £arosma,-^T. E. Wallis and T. Dewar, Quart. J. Pharm., 1933, 347. 

Uva Ursi (B.P.C.). Contains not more than 5% of foreign 
organic matter. 

Determination of Arbutin* ^ 0-5 to 2-5 g. of bearberry is macerated in 
boiling water for one hour. The liquid is filtered, the residue washed and the 
mixed filtrate and washings rendered alkaline with ammonia. 20 ml. of filtered 
10% lead acetate solution is added, the mixture healed on a water-bath for 15 
minutes, then allowed to stand 2 hours and filtered through a Buchner filter. 
The filtrate is freed from lead by means of hydrogen sulphide and again filtered, 
the product being boiled to remove excess of hydrogen sulphide. The solution 
is made alkaline with ammonia, 1 ml. of 10% phosphomolybdic acid solution is 
added and then water to 500 ml. The colour produced is tested against known 
quantities of a standard arbutin solution treated similarly with phosphomolybdic 
acid. The process is applied to a liquid extract by diluting 1 to 5 mi. to 2f»u ml., 
filtering and washing, and treating the liquid thus obtained as described above 
for the infusion of the crude drug.— J. E. Ball and C. O. Lee, J. Amer. pharm. 


CAFFEINA 


Caffeina {B.P.). CeHioOaN4,H20=212*l. M.p., after drying 
at 100°, 235° to 237°. Loss at 105°, not more than 8'5%. Ash, 
not more than 0*1%. Caffeina, U.S.P. JKII, should lose not more 
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than 9% of its weight at 80°. Ash limit, 0‘I%. Tests for 
carbonisable substances and heavy metals are included. 

Caffeine and theobromine give no precipitate with Ma 3 rer’s reagent, dis- 
tinguishing them from the majority of alkaloids. Tea contains a minimum of 
3*5% of caffeine and a maximum of 4*0%. Raw coffee, about 1'2%, and when 
roasted, about 1*3%. For manufacture, tea dust with the largest yield of 
alkaloid is extracted. 

Tea. When there is neither caffeine nor tannin present in quantity 
exceeding that which the compound of them (caffeine tannate) contains, the 
tea is pronounced by the taster as of good quality. Caffeine and tannin occur 
mostly (in good teas) in the ratio of 1:3, which is virtually the ratio in 
caffeine tannate. Cold water extracts only a very small proportion of the 
total caffeine in tea, though solubility is 1*35% at 16®. Caffeine is taken up 
always as tannate. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
tea as the tender leaves, leaf buds, and tender intemodes of different varieties of 
Thea sinensis L., prepared and cured by recognised methods of manufacture; 
conforms in variety and place of production to the name it bears; ash, 4 
to 7%.—S.R.A., F.D., No. 2, Rev. 5, Nov. 1936, 

Coffee. The caffeine in tea, being in the form of caffeine tannate, is precipitated 
by the gastric juice and, therefore, the caffeine is probably not absorbed until it 
reaches the alkaline alimentary tract. In the case of coffee, however, in whatever 
form the caffeine may be present it is soluble in both alkaline and acid fluids 
and, therefore, the absorption in this case is probably in the stomach, hence 
the more prompt action as restorative. 

Extracts purporting to be pure coffee are comparatively rare, coffee and 
chicory extracts being the commoner. But judging from samples received 
the caffeine in the two classes does not differ much, the cofiee extracts (12 in 
number) containing from O-I to 0*33% of caffeine (average 0*21), and the 4»5 
coffee and chicory extracts containing from 0*05 to 0*38% (average 0*19), 
though there might be some doubt about the designation of some of the coffee 
extracts. A dry extract examined contained 6*8% of caffeine. Taking the 
caffeine as a basis of evaluation, the poorest extracts gave a “coffee” only of 
from one-tenth to one-fifth the strength of ordinary breakfast coffee made from 
the berry, and even at the best they were but a poor approach to the real article. 
— E. Hinks, Lancet, i/1936, 387. 

Decaffeinated Coffee. The amount of caffeine removal in current si^ecimens 
approximates well over 90%, assuming that 1*2% of caffeine by weight was 
originally present. — J. Amer. med. Ass., ii/1928, 883. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
coffee as the seed of cultivated varieties of Coffea arabica, C. liberica, and 
C. robusta. Green coffee, raw coffee, unroasted coffee — coffee with only a 
small portion of its spermoderm, conforming in variety and place of production 
to the name it bears. Roasted coffee, (“coffee”) properly cleaned green coffee 
which has become brown by roasting and lias developed its characteristic aroma. — 
S.R.A., F.D. No. 2, Rev. 5, Nov. 1936. 

Caffeinse Citras (B.P.C.). By 

extraction with chloroform from a solution made alkaline with 
sodium hydroxide and drying at 100°, the anhydrous caffeine 
obtained is from 46 to 51%. Loss at 80°, not more than 5%. 
Ash, not more than 0*1%. CafFeina Citrata, U.S.P. XII, loses 
not more than 5% at 80° and then contains from 48 to 52% 
of anhydrous caffeine. Ash limit, 0*1%. Caffeinum citricum, 
P. Helv. V, contains not more than 2% of moisture and from 
48*8 to 50*8% of anhydrous caffeine. Assay: Dissolve 0*5 g. 
in 2*5 ml. of water; add, after cooling, 25 g. of chloroform and 2 g. 
of 30% solution of sodium hydroxide, and shake for 5 minutes; 
add 0*5 g. of powdered tragacanth and shake again. After 5 
minutes, filter and distil off the chloroform from 20 g. of the 
filtrate in a tared flask; dry the residue for 30 minutes at 103° 
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to 105° and weigh, adding 0*0017 g. of caffeine to the weight 
obtained. The result gives the weight of anhydrous caffeine in 
0*4 g. of the caffeine citrate. 

Tabellae Caffeinae Citrati (N.F. VII). Contain C 8 HxoOaN 4 , not less 
than 43% and not more than 53% of the labelled amount of citrated caffeine, 
including all tolerances. Assayed by dissolving as completely as possible in 
water, making dkaline with sodium hydroxide solution, extracting with chloro- 
form, filtering each chloroform extract, removing the chloroform and drying 
the residue at 80“. 

Caffeina et Sodii Benzoas (B.P.). The dried substance 
contains 47 to 50% of C8Hio02N4 and 50 to 53% of C 7 H 502 Na. 
Loss at 105°, not more than 5%. Caffeine is determined as in 
Caffeinae Citras; benzoic acid is extracted with ether from the 
aqueous liquids and washings from the caffeine extraction made 
acid with dilute sulphuric acid; after evaporation of the ether, the 
residue is titrated in alcoholic solution with N/ 1 0 sodium hydroxide 
to phenol red and calculated to the sodium compound. M.p. of 
the separated caffeine, 235° to 237°, and of the separated benzoic 
acid, 121° to 122°, Caffeina et Sodii Benzoas, U.S.P, XII, loses 
not more than 3% at 80° and then contains 47 to 50% of an- 
hydrous caffeine and 50 to 53% of sodium benzoate. In the assay, 
the caffeine is extracted with chloroform from solution made just 
alkaline to phenolphthalein with N/ 1 0 sodium hydroxide, drying 
the separated caffeine at 80°; the liquid from which the caffeine 
has been separated is mixed with ether and the benzoic acid 
titrated with N/10 hydrochloric acid to methyl orange indicator. 
Coffeinum-Natrium benzoicum, P.G, VI, contains not less than 
38% of anhydrous caffeine. 

Tabellsc Caffeinae cum Sodii Benzoate (JV.F. VII). Yield CsHioOjNi 
not less than 43*5% and not more than 53*5% of the labelled amount of 
caffeine with sodium benzoate, including all tolerances. Assayed by the 
process described for citrated caffeine tablets. 

Caffeina et Sodii Salicylas (B.P.C,), Assayed as Caffeina 
et Sodii Benzoas, it contains 47 to 50% of anhydrous caffeine, 
and 50 to 53% of sodium salicylate, calculated with reference 
to the substance dried at 105°. Loss at 105°, not more than 5%. 
Caffeina cum Sodii Salicylate, N.F. VII, contains 48 to 52% of 
anhydrous caffeine and 48 to 52% of sodium salicylate, after 
drying at 80°. After extraction of the caffeine with chloroform 
from a solution made alkaline with sodium hydroxide, the salicylate 
is determined by treatment during 30 minutes with N/10 bromine 
and hydrochloric acid, and the iodine liberated from potassium 
iodide titrated with standard thiosulphate. Coffeinum-Natrium 
Salicylicum, P.G. VI, should yield not less than 40% of anhydrous 
caffeine. It is assayed as follows: — 

Dissolve 0*5 g. of caffeine sodium salicylate in 1 ml. of water in 
a 50 ml. measure. Add to the solution 25 g. of chloroform and 
2-5 g. of sodium hydroxide solution. Shake thoroughly for 5 
minutes. After adding 0*3 g. of tragacanth, shake again for several 
minutes, and after a further 5 minutes pour 20 g. of the chloroform 
solution (equivalent to 0*4 g. of the sample) through a little 
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wool into a weighed flask. On evaporating the chloroform and 
drying the residue at 100°, the residue must be at least 0*16 g., 
representing 40% of caffeine. 

Caffeinae Hydrobromidum (5.P.C.). C3HjoOj,N4,HBr,2H20 
== Yields from 60 to 63% of anhydrous caffeine. Ash, 

not more than 0*1%. 

Guarana (P.P.C.). Contains not less than 3*5% of caffeine, 
calculated as anhydrous. Assayed by maceration with chloroform 
and ammonia, evaporation of an aliquot part of the filtered 
solution, solution of the residue in warm N/5 sulphuric acid and 
extraction of the filtered liquid, made alkaline with sodium 
hydroxide, with chloroform, finally evaporating and drying at 
100°. Guarana, N.F. VII, yields not less than 4% of caffeine, 
by a similar extraction; acid-insoluble ash limit, 0*5%. 

Theobromina (P.P.C.), C7Ha02N4== 180*1. Loss at 100°, 
not more than 3%. Ash, not more than 0*1%. A caffeine limit, 
by extraction with chloroform from sodium hydroxide solution, 
is equivalent to 1%. 

A method for the detennination of theobromine in tablet mixtures. The 
method consists in the gravimetric precipitation of the insoluble compound 
formed by the action of phosphato-dodecatungstic acid on hot strongly acidified 
solutions of the tablet mixture. The precipitate is filtered while hot, washed, 
dried and weighed. — ^A. G. Richardson and Y, C. Campbell, J. Atner. pharm. 
Ass,, Sci. Edn., 1942, 24. 

The second report of the Commission Internationale des Spf^cialit^s includes 
an agreed method for the determination of theobromine in tablets or other 
preparations containing salicylates in which by the addition of silver nitrate, a 
theobromine-silver compound is formed and the liberated nitric acid is titrated 
with alkali to phenol red. — Bull. Fid. int. Pharm., 1938, 89. 

Tentative methods for the determination of theobromine in theobromine 
calcium, and in tablets of theobromine calcium are described in Methods of 
Analysis (A.O.A.C., 1940, 593). 

Cocoa, The ground nibs of Theobroma Cacao from which most of the fat 
has been removed. Cocoa is sometimes treated with an alkali or an alkaline salt, 
such as potassium carbonate, to render it “soluble,” the alkali probably producing 
a more perfect emulsion of the fat. Before and after treatment with alkali, cocoa 
shows essentially the same lack of solubility, and hence the designation “soluble 
cocoa” is misleading and deceptive. 

In pure untreated cocoa, the ash should generally be below 6*5%. with 
an alkalinity not exceeding 3*75; while with cocoas treated with alkali the ash 
is often as high as 8*5%, with an alkalinity exceeding 6. (Azov Thurston, 
Pharmaceutical and Food Analysis, 1923.) A number of samples were examined 
in 1925 by W. H. Martindale, and it was found that in several cases the high 
ash and alkalinity were suggestive of the use of alkali in their preparation. The % 
ash varied from 2*8 to 7 -5, the average being 5*7. The alkalinity varied from 3*5 
to 1 1 *0, the average volume of N/10 acid required to neutralise 1 g. being 7 *5 ml. 
None of the samples contained added starch. When treated with water as directed, 
the samples with high alkalinity did not give a better suspension than the un- 
treated samples. The examination of a number of cocoas on the market showed 
moisture to range from 3 to 8%. Nitrogenous matter (Nx6*3) 19 to 20%, 
fat 26 to 31%, mineral matter 3*9 to 8*8%, theobromine 1*7 to 2%. 

Cacao {N.F. VII). Non-volatile ether-soluble extractive, not more than 
22%. The dried ether-insoluble residue yields not more than 7% of crude 
fibre, ash not more than 8% and acid-insoluble ash not more than 0-4%. 

Theobromina et Sodii Salicylas (B.P.). Loss at 110°, not 
more than 5%, and then contains not less than 46% of C7Hg02N4, 
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not less than 41% of C7H503Na, and not more than 6-9% of Na 
additional to that contained in the sodium salicylate. Assayed 
by the processes of the B.P. *32; for theobromine, about 1 g. in 
10 ml. of water is shaken with 2 ml. of N/1 sodium hydroxide 
and 0*6 ml. of dimethyl sulphate for five minutes and set aside, 
with frequent shaking, for thirty minutes; a further 3 millilitres 
of N/1 sodium hydroxide is added and shaken well for one or 
two minutes, and the caffeine extracted immediately with 
successive portions of chloroform; the washed mixed chloroform 
solutions are evaporated and dried at 100“ for 1 hour; 1 g. of the 
anhydrous caffeine obtained is equivalent to 0-9278 g. of C7H8O2N4. 
Salicylic acid is determined on a solution, previously acidified with 
dilute hydrochloric acid, from which the theobromine has been 
precipitated with ammonia, the mixture being allowed to stand 
for 3 hours, then filtered and the filtrate acidified, by extraction 
with ether, finally titrating in alcoholic solution with N/10 
sodium hydroxide to phenol red. Additional sodium is titrated in 
warm aqueous solution with N/1 hydrochloric acid to phenol red. 
A limit test of caffeine of 0-5% is included. 

The B.P. method can give accurate results and a clean, pure 
caffeine, but some workers obtain an acid residue which contains 
sulphate and melts at a temperature much below that of pure cafifeine. 
It is essential for correct results to obtain a clean water-free 
chloroform solution before evaporation; this can be done by warming 
and pouring into a clean beaker or by filtering. With old samples 
of theobromine and sodium salicylate the volume of N/ 1 NaOHin 
the initial stage can with advantage be increased to 4 ml. and a 
further 10 ml. of H2O added with the second quantity of N/1 
NaOH, With more water, however, care must be taken to see 
that the caffeine is extracted completely. Theobromina cum 
Sodii Salicylate, N.F. VJI, should yield not less than 46-5% of 
theobromine and not less than 35% of salicylic acid, after drying 
at 110°, at which temperature the loss should be not more than 
10%. 2 g. of the dried substance requires not more than 5*5 ml. 
of N/1 hydrochloric acid to neutralise to phenolphthalein; the 
theobromine is filtered from this neutralised solution, made just 
alkaline to litmus with ammonia, and dried at 100°, a correction 
being added for the solubility in liquid and washings; salicylic acid 
is extracted from these with chloroform. Theobromino-natrium 
salicylicum, P.G. VI ^ contains not less than 40% of theobromine; 
assayed by neutralisation with N/10 hydrochloric acid to methyl 
red and after standing at room temperature for 3 hours, collecting 
the precipitated theobromine and drying at 1 00°. Theobromino- 
natrium salicylicum, P. Helv. V, contains not more than 5% of 
moisture, 10-5 to 10-7% of NaOH, and from 46-5 to 48% of 
theobromine. Assay for theobromine: — ^To a solution of 1 g. in 
5 ml. of boiling water, a boiling solution of 0*5 g. of boric acid in 
10 nd. of water is added, the mixture boiled and cooled till theo- 
bromine separates. Collect the precipitate after 3 hours, wash 
twice with 5 ml. of water, dry at 103° to 1,05° and weigh. 
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Theophyllina (B,P. Add. I), C7H802N4,H20= 198*1. M.p., 
269^ to 272®. Loss at 100°, not more than 9*5%. Ash, not more 
than 0*1%. The U.S.P. XII allows the same moisture limit for 
Theophyllina; 0*2 g. complies with the specified test for carbonis- 
able substances. 

Tabellae Theophyllinae {U.S.P. XJl). Contain 94 to 106% of the labelled 
amount of CyHsNiOajHaO, including all tolerances. Assayed by disintegrating 
20 tablets in water, adding ammonia solution and making up to volume with 
water, filtering and adding N/10 silver nitrate to an aliquot of the filtrate, 
allowing to stand 1 hour, filtering and washing the residue with water, acidifying 
the filtrate with nitric acid and finally titrating the excess N/IU silver nitrate 
with N/10 ammonium thiocyanate, 

A tentative method for the determination of theophylline in solutions and 
tablets is described in Methods of Analysis (A.O.A.C., 1940, 591i). 

Theophyllina et Sodii Acetas (B.P.). By treatment with 
dimethyl sulphate and sodium hydroxide, followed by extraction 
with chloroform, it yields caffeine equivalent to not less than 55% 
of anhydrous theophylline. Theophyllinae et Sodii Acetatis, 
U.S.P. XII t contains 55 to 65% of anhydrous theophylline. 
Theophyllino-natrium aceticum, P. Heh. V, contains from 3 to 
4% of moisture, equivalent to I molecule of water of crystallisation, 
and about 65% of theophylline, but no assay process for the latter 
is prescribed. 

In the assay processes for Theophyllina et Sodii Acetas and Theobromina et 
Sodii Salicylas, the dimethyl sulphate must be in slight excess at the end of the 
reaction, and the caffeine must be shaken out rapidly after the addition of 
the sodmm hydroxide, since it is quickly decomposed by strong alkalis. — ^P, 
A. W. Self, Pharm. J.p ii/1933, 244. 

Theophylline may be determined in the presence of sodium acetate by van 
Giffen’s modification of Boie’s method, if bromocresol purple is used as indicator 
instead of phenol red. — G. J. W. Ferrey, Quart. J. Pharm. ^ 1940, 274. 

Tabellae Theophyllinae et Sodii Acetatis (U.S.P. XU). Contain 
anhydrous theophylline, C 7 HBN 40 a, corresponding to 53 to 67% of the labelled 
amount of theophylline and sodium acetate, including all tolerances. Assayed 
by the process described for theophylline tablets. 

Theophyllina iEthylenediaminica (U.S.P. Xll). Contains 75 to 82% 
of anhydrous theophylline (C7H80*N4) and 12-3 to 13-8% of ethylenediamine 
(C 2 H 4 (NH 3 ) 8 ). Assayed for theophylline by the following process: — 0-25 g. 
is dissolved on a steam-bath in 50 ml. of water with 8 ml. of ammonia solution. 
Excess N/10 silver nitrate is added and the warming continued for 15 minutes. 
The precipitate is filtered with the aid of a pump and washed with three portions 
of water. The excess silver nitrate in the cooled and acidified filtrate and 
washings is then titrated with N/10 ammonium thiocyanate, using ferric 
ammonium sulphate indicator; 1 ml. of N/10 silver nitrate is equivalent to 
0-0180 g. of CvHaOaNi. The ethylenediamine is determined by titration with 
N/10 hydrochloric acid to methyl orange; 1 ml. N/10 acid is equivalent to 
0-003004 g. of CaH 4 (NH,)j. 

Tabellae TheophyllinsB iEthylenediaminicse (U.S.P. XII). Contain 
anhydrous theophylline, CvHsNjOa, corresponding to 73 to 84% of the labelled 
amount of theophylline ethylenediamine, including all tolerances. Assayed by 
the process described for theophylline tablets. 

Reimer*s Process. Dissolve 0*3 g. of aminophylline in 5 ml. of N/2 sodium 
hydroxide in a separator. Make acid to litmus paper with N/2 hydrochloric acid, 
then add 5 ml. more and shake for I minute with 25 ml. of a mixture of chloro- 
form and isopropyl alcohol (3-fl). Allow to settle for at least 5 minutes and 
draw off the lower layer into a second separator containing 10 ml, of water 
acidified with N/2 hydrochloric acid. Shake well, allow to settle for at least 5 
minutes, and filter off the solvent into a tared flask through a pledget of cotton 
wool. Repeat the extraction with 5 more portions, each of 20 ml., of the 
solvent mixture, washing each time in the second separator. Evaporate the solvent. 
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add 2 ml. of absolute ether, evaporate, dry at SO®, and weigh the residue of 
anhydrous theophylline. — ^L. E. Warren, J, Ass, off. agric. Chem.^ Wmh.^ 1937, 
580. See also F. Reimers, ibid., 632. 

The Self-Rankin process applied to aminophylline gives results that are about 3% 
low and occasionally the results are erratic. Possibly the method is not so satis- 
factory for theophylline as for theobromine. For aminophylline the Reimer’s 
process is the most satisfactory of any tried, the results being 0*25 to 0-6% 
high. — L. E. Warren, J. Ass. off. agric. Chem., Wash., 1937, 587. 


CALCIUM 

Calcii Carbonas {B.P.). CaCOs= 100*1. Loses at 100®, not 
more than 1% and then contains not less than 98*5% of CaCOs. 
Calcii Carbonas Prsecipitatus, U.S.P. XII, after drying at 200®, 
contains not less than 98*5% of CaCOs and is assayed by pre- 
cipitation with excess ammonium oxalate in ammoniacal solution 
and titration of the acidified precipitate of calcium oxalate with 
N/10 potassium permanganate. Acid-insoluble matter, not more 
than 0*2%. Limit of magnesium and alkalis, weighed as ignited 
sulphate, not more than 1%. Calcium Carbonicum Praecipitatum, 
P. Helv. Vy contains from 98*75 to 100*5% of CaCOs- The bulk 
density of Calcium Carbonicum Praecipitatum ad usum externum, 
P. Helv. Vy is controlled by the following test: — Introduce without 
shaking 25 g. into a 100 ml. graduated cylinder and allow the 
cylinder to fall lightly on the palm of the hand ten times; the 
powder should measure not less than 65 ml. 

Tabellm Calcii Carbonatis {N.F. Vll). Contain 92*5 to 107*5% of the 
labelled amount of precipitated calcium carbonate, including all tolerances. 
Assayed by dissolving a weighed quantity of powdered tablets in dilute hydro- 
chloric acid, filtering and adding ammonium oxalate solution to an aliquot of 
the fRtrate made alkaline with ammonia solution, filtering and washing the 
residue. The precipitate and filter are transferred to a flask, dilute sulphuric 
acid and water added and the mixture heated to 70® and titrated with N/10 
potassium permanganate. 

Creta (jB.P.). Dried at 100® it contains not less than 97% 
of the pure substance and at that temperature loses not more than 
1%. It is assayed with excess of N/1 hydrochloric acid and 
titration with N/1 sodium hydroxide, using methyl orange as 
indicator. Creta Praeparata, U.S.P. Xlly contains 97%, after 
drying at 200®, Residue, insoluble in diluted hydrochloric acid 
and ignited, not more than 2%. 

Prepared chalk and the precii>itated variety may be readily distinguished by 
examination under ultra-violet light from a Hanovia lamp with Wood’s screen 
in the dark room. Prepared chalk gives a peach or flesh-coloured Ruorescence. 
Precipitated calcium carbonate shows a smolcy, greyish-violet fluorescence. The 
test can be used for the identiflcation of the chalk used in samples of Maclean’s 
powder. — ^W. E. Naylor and A. Surfleet, Pharm. J., ii/1936, 261. 

Calcium Carbide, CaCg. Grey masses, becoming white when moist. 
Evolves acetylene when brought into contact with water. May be used as a test 
for, and in the preparation of, absolute alcohol. Requires special storage. 

Calcium Cyanamide (JProp. JVa» 2 tf Nitrolim) is formed when nitrogen 
is passed over calcium carbide heated to 1000® : CaCi+NassCaCNji + C. 
The nitrogen of same interacts with water under pressure, thus; — 

CaCN, + 3H,0 «= CaCO» + 2NH,. 

The nitrogen must first be freed from oxygen. This is effected by fractiona 
distillation of liquid air. The above method of fixing atmospheric nitrogen is 
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the Frank-Caro process. Calcium cyanamide is a black powder, containing 
15 to 20% nitrogen and about 20% free lime. As a fertiliser it is valuable on 
acid or “sour” soils and is usually treated with oil to render it granular and to 
reduce its dusty and corrosive nature. 

Calcii Gluconas (jB.P. Add, I). Ci2Ha20i4Ca,H20=448’3. 
Determined on its calcium content by precipitation as oxalate 
and ignition with sulphuric acid, it contains from 99% to the 
equivalent of 104% of the pure substance; 5 ml. of the filtrate 
obtained from 0*5 g. boiled for 2 minutes with 10 ml. of water and 
2 ml. of hydrochloric acid, cooled and precipitated with sodium 
carbonate, gives no reaction for dextrose or sucrose as indicated 
by no reduction of potassio-cupric tartrate solution, on boiling 
for 1 minute. Calcii Gluconas, U.S,P. Xlly dried over sulphuric 
acid and determined by precipitation with ammonium oxalate 
and titration with N/ 10 potassium permanganate, contains 8*8 to 
9*3% of Ca corresponding to 99% of the monohydrate. 

A tentative method for the determination of calcium gluconate in prepara- 
tions, the aqueous solutions of which are neutral and do not contain salts of 
other optically active hydroxy acids, is described in Methods of Analysis 
(A.O.A.C., 1940, 617). 

Calcii Hydroxidum (B.P, A dd. I), Ca(OH) a = 74* 1 , Assayed 
by digestion with sucrose solution, filtration, and titration of an 
aliquot part with N/1 hydrochloric acid to phenolphthalein, when 
it should contain not less than 90% of Ca(OH) 2 . Aluminium, iron 
and matter insoluble in hydrochloric acid, not more than 1*0%, 
the test to be performed on one-half the quantity of substance. 
The U.S.P. XII substance, by precipitation with excess ammonium 
oxalate in ammoniacal solution and titration of the acidified 
precipitate of calcium oxalate with potassium permanganate, 
contains not less than 95% of Ca(OH) 2 ; hydrochloric acid insoluble 
matter, not more than 0*5%; limit of magnesium, weighed as 
ignited sulphate, not more than 4*8%. 

Liquor Calcii Hydroxidi (B.P,). Contains at 15*5® not less 
than 0*15% w/v of CaCOH)^. Determined by titration wdth N/10 
sulphuric acid using phenolphthalein indicator. The U.S.P. XII 
preparation contains at 25® not less than 0*14% of Ca(OH) 2 « 

Calx Sodica (U.S.P. XII). Contains calcium hydroxide and sodium or 
potassium hydroxide or both. “Low-moisture Soda Lime” contains less 
than 9% of moisture; “High-moisture Soda Lime” contains 9 to 19%. It 
may contain an indicator which changes colour when the capacity of the 
substance for carbon dioxide is exhausted. Tested for loss on drying, moisture 
absorption and carbon dioxide adsorption capacity. 

Calcii Oxidum (B.P.C.). CaO=56*08. Loss on ignition 
not more than 10%. The ignited substance should contain not 
less than 95% of CaO when determined by the B.P. method for 
Calcii Hydroxidum. Calx, N.F. VII, loses not more than 10% on 
ignition to constant weight with a blast lamp, and then contains 
not less than 95% of CaO. It is assayed by precipitation with 
excess N/10 oxalic acid in ammoniacal solution and back titration 
of the acidified filtrate against N/ 1 0 potassium permanganate. 
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CAMPHORA 

Camphora (j 5.P.). CioHigO— 152-1. Both the synthetic and 
natural substances are official. M.p., 174° to 177°, Residue on 
volatilisation not more than 0*05%. The natural and synthetic 
products, as Camphora, are official in the U.S.P. XII; at 
25°, of the natural substance in alcohol, +41° to +43°; residue on 
sublimation, not more than 0-05%; m.p., 175° to 179°. Camphre 
Artificiel, Fr, Cx, 1 937, is assayed by weight of the oxime formed 
with hydroxylamine hydrochloride. The camphoroxime does not 
melt below 114°. Camphre du Japon, Fr. Cx. 1937, should be 
used for internal use; rotation of 10% solution in absolute alcohol, 
at 20°, in 2 decimetre tube, about + 8-60°. Camphora and Camphora 
synthetica are official in the P.G. VI; the former melts at 175° 
to 179° and has a specific rotation for a 20% solution in absolute 
alcohol of +44*22°, whilst the latter melts at not low'er than 170° 
and has a specific rotation of —2° to +5°. 

Purity and Assay. The following standard for camphor is recommended 
by the Sub-Committee on General Organic Chemicals of the Committee on 
General Chemistry: — ^Not less than 97% of CjoHieO. an of natural camphor, 
in a 10% to/v solution in alcohol (95%), 4-40“ to 4-42®. Assay. — ^Dissolve 
about 0-2 g.y accurately weighed, in 25 ml. of aldehyde-free alcohol (95%) 
in a 300-ml. flask; add slowly, with constant shaking, 73 ml. of solution of 
dinitrophenylhydrazine. Heat on a w-ater-bath under a reflux condenser for 
four hours, allow to cool, dilute to 200 ml. with a 2% v/v solution of sulphuric 
acid and set aside for twenty-four hours. Collect the precipitate in a tared 
Gooch crucible fitted with a paper mat, wash with successive quantities of 
10 ml. of cold water until the washings are neutral to litmus paper, dry at 80®, 
and weigh. Each g. of the residue is equivalent to 0*458 g. of CmHiflO. 
Solution of dinitrophenylhydrazine'. dissolve 1-5 g. of 2 : 4-dinitrophcnyl- 
hydrazine in 20 ml. of sulphuric acid (50% u/n), dilute to 100 ml. with water 
and filter. This solution must be freshly prepared. — {British Pharniacopceia 
Commission Report, No. 14, September 1939). 

An official quantitative method for the determination of camphor (optically 
active) is described in Methods of Analysis {A.O.A.C., 1940, 575). 

The above process is also recommended by the Sub-Committee on the 
Assay of Galenicals of the Committee on Pharmaceutical Chemistry for the 
assay of camphor in spirit of camphor. 

Determination viith 2 : 4-'Dinitrophenylhydrazine, The following 
modification of the method of Hampshire and Page {Quart. J. Pharm,, 1934, 
558) is recommended. 2 ml. of Tinct. Opii Camph. is diluted with 13 ml. 
of alcohol 90%, 85 ml. of reagent (1*25% of 2 : 4-dinitrophenylhydrazine 
dissolved in 10 ml. of sulphuric acid and 10 ml. of water and diluted to 
100 ml. with water and filtered) is added slowly. The mixture is heated 
under a reflux condenser for 4 hours, cooled, diluted to 200 ml. with 2% vjv 
sulphuric acid and left in the dark for 24 hours. The precipitate is collected, 
the flask and precipitate washed six times with 10 ml. of w*atcr and the 
precipitate dried at 80® for 1 hour and weighed. 1 g. of the 2 : 4-dinitro- 
phenylhydrazone is equivalent to 0*458 g. of camphor .--M. M. Janot and 
M. Mouton, J. Pharm. Chun., Paris, 1936, 23, 547. 

Colorimetric Determination. I ml. of spirit of camphor is mixed with 
3 ml. of alcohol 95% and 2 drops of 1% alcoholic furfural solution added, 
followed by 2 ml. of concentrated sulphuric acid. The mixture is heated on a 
water-bath for 5 minutes, and the violet colour is compared with that obtained 
by treating similarly known, amounts of camphor. Benzaldehyde may be used 
instead of furfural, giving a red colour. — ^A. Castilioni, per Quart. J. Pharm., 
1937, 228. 

Creta cum Camphora. The camphor precipitated by pouring ati 
alcoholic solution into water may contain approximately its own weight of water. 
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Camphorated chalk prepared by the B.P.C. method may contain therefore 
only 9% of camphor. It is advisable that a minimum limit be fixed. — C. L. M. 
Brown, Quart. J. Pharm., 1937, 402. 

Camphorae Monobromidum {B.P.C.) melts between 74° 
and 76°. Ash, not more than 0-05%. 

Official methods for the determination of camphor monobromide in tablets 
are described in Methods of Analysis (A.O.A.C.^ 1940, 575). 

Leptazolum {B.P. Add. III). CcKjoN 4 = 138*1. M.p., 57° to 
60°. Ash, not more than 0*1%. 

Microidentification of leptazol in mixed aqueous solutions containing 
alkaloids and other substances is described. — V, E. Stewart, hidustr, Engvg 
Chem. {anal. Edn.)^ 1939, 345. 

Nikethamidum {B.P. Add. III). CioHi^ONg =178-1. Assayed 
by digestion with 50% w/v nitrogen-free sulphuric acid, distilla- 
tion of the liberated diethylamine into N/10 hydrochloric acid 
and back titration to methyl red indicator, a blank distillation 
being performed; it contains not less than 98% of the pure sub- 
stance. Sp. gr., 1-064 to 1-067. 1*525 to 1-526. 

Oleum Camphorae Rectificatum (B.P.C.). The f.p, of 
a mixture of 1-5 g. of the oil, 1-5 g. of eucalyptol and 2-1 g. of 
o-cresol is not below 40°, equivalent to not less than 35% of 
cineole. Sp. gr. 0-875 to 0-900. + to +24°. 72x>4o®, 1*465 

to 1*470. 

The two commercial varieties are white camphor oil and brown 
camphor oil. The former is the early fraction of the natural oil, obtained as a 
by-product in the manufacture of camphor; the sp. gr. is lower than 0-998. 
Brown camphor oil is the higher boiling fraction, the sp. gr. varies from 1 *000 
to 1-040; oil of the higher figure contains a large proportion of safrole, while 
oil with a gravity in the neighbourhood of 1 -000 is the by-product after removal 
of the safrole by refrigeration. Cjimphor oil containing a large proportion of 
safrole and with a specific gravity of about 1 -065 is sold as artificial sassafras oil . 


CANNABIS 

Cannabis (B.P.C.). The drug may now be obtained from 
plants grown in India, Germany, America and South Africa and 
contains not more than 10% of fruits, large foliage leaves, and stems 
over 3 mm. in diameter, and not more than 2% of other foreign 
organic matter. Acid -insoluble ash limit, 5%. Matter soluble in 
alcohol after drying at 1 00°, not less than 1 0% . 

Separation of constituents given in the Supplement to the 4th Report of 
the L. of N. Alcohol. — Shake for one hour 5 g. of sample and 100 ml. of 
petroleum ether. Filter. Place 80 ml. of filtrate in a separator and extract 
with 50, 30, 30, 20 and 20 ml. portions of N/10 sodium hydroxide. Wash the 
petroleum ether solution twice with water and add the washings to the alkaline 
aqueous solution. Filter the petroleum ether solution through cotton into a 
tared flask, remove the solvent, place in a desiccator for twelve hours and weigh. 
This gives the alcoholic extract from 4 g. of sample. Phenol I. — Extract the 
alkaline aqueous solution with 100, 75 and 75 ml. portions of ether. To the 
combined ethereal solutions add 5 ml. of N sulphuric acid, shake, separate 
and then wash twice with water. Filter into a tared beaker and proceed as for 
the alcohol. The residue obtained is the amount of phenol I in 4 g. of sample. 
Phenol 11. — To the alkaline aqueous solution remaining after extraction with 
ether add 20 ml. of N sulphuric acid and extract with 100 ml. of ether. Wash 
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the ether twice with water, filter into a tared flask and proceed as for the alcohol. 
The residue obtained is the. amount of phenol II in 4 g. of sample. 
Phenol III. — ^Add 25 ml. of petroleum ether to the phenol residues obtained as 
above and let stand overnight. Decant the solution, wash the undissolved 
residue twice with petroleum ether, dry in a current of air and place in a 
desiccator for 12 hours. The residue, which is mainly obtained from the 
phenol II fraction, is the phenol III obtained from 4 g. of sample. The 
alcoholic and phenol II fractions are responsible for the biologic^ activity 
with the alcoholic fraction which is about 55-5% of the total petroleum ether 
extract. The alcoholic fraction gives an intense alkaline Beam reaction which 
therefore indicates the presence of the principal constituent of the resin of 
cannabis which is responsible for its addictive properties. The phenol II 
fraction gives the acid Beam reaction, but not always the alkaline. Phenol I 
does not show constant physiological activity, but it is responsible for the 
optical activity of the resin of cannabis. — F. de Myttenaere, per J. Amer. 
phmm. Ass., 1939, 355. 

Test for Recognition of Hashish i BeanPs Test, The suspected material 
is extracted with petroleum ether of low boiling-point, and the extract filtered 
and evaporated to dryness. Both extraction ana evaporation should be carried 
out in the cold. In the presence of a considerable quantity of hashish a marked 
amount of tar-like residue is obtained, but it is sufficient for the reaction if only 
a faint yellow stain is left. To the residue a weak alcoholic solution of potash 
or soda (about N/10) is added and the liquid allowed to evaporate at room 
temperature. In presence of hashish a rich purple or reddish-purple colour 
develops, which, on dilution with water, takes on a more bluish cast. Hashish 
is frequently sold dissolved in fat or oil and for such alcohol is best. Extract 
of Indian hemp and Ceylon samples did not respond. Samples of ganja, charas 
and^ majim from India and a plant grown in Egypt responded perfectly. The 
ordinary hashish sold in Egypt is largely of Greek origin, and of a large number 
of samples tested since 1909 not one has failed to respond. Soil, climate, cultiva- 
tion, and curing influence the chemical composition. The following is suggested 
as a useful presumptive test to which hashish or other cannabis preparations 
from India, Egypt, Greece, Sudan, and Uganda all respond. The petroleum 
ether extract is made as usual, and the evaporation of the solvent is carried 
out in a short test-tube. To the residue is added a few millilitres of 
reagent prepared by saturating absolute alcohol with dry hydrogen chloride 
gas. In the presence of cannabis extract the liquid acquires a bright cherry-red 
colour which disappears on dilution with alcohol or water. Trials were made 
with a number of plant extracts and over 200 alkaloids, glycosides, etc., but in 
no case was a similar reaction obtained. Certain volatile oils — e.g., origanum 
and santal — ^give a similar reaction, but the colour is far less intense for similar 
amounts of material. — W. Beam, Wellcome Res. Lab., Khartoum, per Chem. & 
Drugg,, 1916, 12. 

The following modification, depending on the phenolic nature of the substance 
responsible for the coloration, eliminates a number of vegetable substances which 
give a similar or an interfering colour. The sample is extracted with light 
petroleum (b.p. 40“ to 60®) and the extract filtered into a separating funnel and 
extracted once or twice with dilute sodium hydroxide solution. The mixed 
alkaline extracts are acidified and shaken again with successive small quantities 
of light petroleum. The light petroleum extracts are mixed, the solvent 
evaporated in a porcelain dish and the residue treated with a saturated solution 
of hydrogen chloride in dehydrated alcohol. Myrrh and guaiacum are among 
the very few substances that still interfere, — L. C. Nickolls, Analyst, 1936, 604. 

Identification of cannabis by Beam*s test is not reliable because of the 
liability to oxidation of the cannabinol during the evaporation of the solution 
in light petroleum. This is overcome by adding 3 to 4 drops of alcoholic 
potash, 5%, to 1 ml. of the light petroleum solution of resin, shaking fpr a 
minute and adding 1 ml. of amyl alcohol. The final solution varies in colour 
from pinkish violet to violet-red, according to the amount of active principle 
present. S^ples of the drug and its preparation up to three years old gave 
strong reaction to the above test, thus contributing to the opinion that cannabinol 
is not destroyed. — F. de Myttenaere, per Quart. J. Pharm., 1939, 114. 

League of Nations Commission on cannabis concluded that the Beam Test 
and its modification are at present the only tests indicating the biologically 
active principles and only these principles of cannabis. The great instability 
of cannabis and its preparation has not been proved. Light petroleum is still 
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the best solvent for these principles. — F. de Myttenaere, J, Pharm. Belg,^ 
1939, 21, 571, 597 and 615, 

Cannabis may be simply and reliably detected by the following tests: A 
small portion of the drug is placed in a wide-mouthed container with a smsdl 
excess of a solution containing ben 2 ene (nine parts) and sodium hydroxide 
(2%) in alcohol (one part) and immediately shaken for 5 seconds. The liquid 
is then immediately decanted into an evaporating dish. The presence of a 
cannabinol is indicated by a colour change from slightly yellow to pink within 
one or two minutes, becoming deeper red after standing a short time. Further, 
spontaneous evaporation of the reddish liquid leaves a pinkish to violet residue 
which dissolves to an orange-red solution in strong ammonia and to a violet to 
almost bluish violet solution in acetone. — A. Viehover, J. Amer. pharm. Ass, 
1937, 589. 

Chemistry of the Hemp Drugs. — ^A. R. Todd, Nature, Lond., ii/1940, 829. 

Cannabinol is Z-hydroxy-3-n-amyI-6 : 6 : 9-trimethyl-6-dibenzopyran. Syn- 
thesis described. — R. Adams et ah, J. Amer. chem, Soc., 1940, 2204. 

Cannabidiol has been obtained in crystalline form as long, white rods; 
m.p., 66®”67®; an at 27®, — 125®. — ^R. Adams et ah, J. Amer. ckem. Soc., 1940, 294. 

It would seem that as regards the constituents, Egyptian hemp resin, con- 
taining cannabinol and cannabidiol, occupies an intermediate position between 
American resin, in which cannabinol seems to be absent, and Indian resin 
from which cannabidiol has not yet been isolated. Cannabidiol gives a positive 
Beam test, but is physiologically inactive, thus sui>porting the view that this 
test is not specific for the active principle of hashish. A new constituent of 
Indian hemp has also been isolated and named cannabol. It gives a negative 
Beam test, but a positive indophenol reaction. It seems probable that it is a 
partially hydrogenated cannabinol, isomeric with cannabidiol. — K. Jacob and 
A. R. Todd, Nature, Lond., i/1940, 350. 

determination of Phyaiolojgical Activity of Hemp Resin, The activity 
of charas, ganja and bhang (for descriptions of these terms see Vol, 1, p, 353) 
is associated with their resins, but the resin content is not a measure of potency. 
There is a definite relationship between the specific rotation of the drug and 
its physiological activity, and a polarimetric method has been devised for its 
assay. The specific rotation of the resin of good and fresh charas is about 
— 105® whilst that of older and inferior material is as low as —64®; that of 
ganja of good quality is about —90®, and of inferior quality about —60® or 
less, — M. N. Ghose and S. W. Bhattachariee, Analyst, 1935, 313. 

Extractuxn Cannabis. This material is sometimes submitted to a biological 
test by administering doses of a soft extract, e 9 ual to 0-25 g., to one or two cats. 
The extract is given in gelatin capsule which are placed at the back of the 
mouth and so readily swallowed. Active extracts produce some intoxication 
and inco-ordination of movement; most striking is the inclination to stay for 
several seconds in an awkward posture. The effect may last for 3 or 4 hours. 


CANTHARIS 

Cantharis (B.P.C.). Foreign organic matter, not more than 
2%. Moisture, not more than 10%. Cantharis, in powder, is 
adjusted, by the addition of powder of higher or lower cantharidin 
content, to contain not less than 0*6% of cantharidin. It is assayed 
by maceration with chloroform acidified with hydrochloric acid, 
filtration and evaporation of an aliquot part; after removal of the 
fat with light petroleum the insoluble residue is treated with N/ 1 
sodium hydroxide and warmed with 5% potassium permanganate 
solution; the mixture is made strongly acid with 40% sulphuric 
acid, chloroform and ferrous sulphate are added, and the can- 
tharidin extracted with chloroform; the residue, after evaporation 
of the chloroform, is finally weighed after drying at 65®. Cantharis, 
N.F. VII y yields not more than 10% of moisture and not less 
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than 0 - 6 % of cantharidin, by extraction with a mixture of benzene, 
petroleum ether and hydrochloric acid at 40°; after evaporation 
of the solvent from an aliquot part, followed by evaporation with 
chloroform, the residue is washed with a mixture of absolute 
alcohol and petroleum ether saturated with cantharidin, dissolved 
in chloroform, evaporated, and dried at 60° for 30 minutes. 
Cantharides, P,G. VI ^ should yield not less than 0*7% of 
cantharidin determined by maceration for 24 hours with chloro- 
form and hydrochloric acid (20 : 1 ), addition of ether and filtration. 
From an aliquot part most of the solvent is evaporated and the 
remainder spontaneously, the residue treated with 10 ml. of 
petroleumbenzine and absolute alcohol (19:1), shaken occasionally 
for 12 hours, the crystalline residue treated with 5 ml. of benzine- 
alcohol mixture, dissolved in chloroform, evaporated, dried and 
weighed. Further treatment is necessary if the cantharidin is not 
crystalline. Cantharis, P. Helv. V, contains not less than- 0*7% 
of cantharidin, and the powder when prescribed except for 
plasters is adjusted with lactose to contain 0 * 6 %. Assayed by 
refluxing 10 g. with 100 g. of benzene and 1 g. of hydrochloric 
acid for 30 minutes; 81 g. of filtrate (— 8 g. drug) is evaporated 
to 5 g. and dried on a water-bath at 60° in a current of 
dried air. The residue is treated with 10 ml. of petroleum ether 
absolute alcohol mixture (19 : 1), the crystals collected, dissolved 
in chloroform, evaporated spontaneously and dried over sulphuric 
acid. 

The following modified process of Self and Greenish is recommended for 
the assay of cantharidin in cantharides*. — ^Triturate 10 g. in moderately coarse 
powder with 1 ml. of HCl and exhaust completely in a continuous extraction 
apparatus with 100 ml. of CHClj. Distil or evaporate olf the CHCI3 and remove 
the last traces by a current of air. Boil the residue under a reflux condenser 
with 70 ml. of H,© and filter immediately through a small moistened filter 
paper in a warmed separator. Return the fat and filter to the flask and boil 
for 5 minutes with 50 ml. HaO; repeat twice with 50 ml. and 40 ml. of water 
respectively. Cool the mixed aqueous extract, add 2 ml. of HCl and extract 
with 30, 25 and 20 ml, of CHCI3, wash the CHCh with 10 ml. of HaO, remove 
the CHCI3 and dry the residue in a current of air at 60°. Wash the residue 
with 3 lots of 5 ml. each of a mixture of 3 parts of light petroleum and 1 part 
of absolute alcohol previously saturated with cantharidin, dry the residue of 
cantharidin at 60° and weigh. — G. A. Guthrie and H. Brindle, Quart. J. 
Pharm.^ 1942, 61. 

Cantharidinum (B.P.). CioHi 204 == 196-1. M.p., 216° to 

218°. Ash, not more than 0 * 1 %. Cantharidin in preparations 
containing it may be detected by the following process: — To 20 ml, 
of the liquid add sufficient H 2 SO 4 to make it slightly acid and 
extract 3 or 4 times with chloroform. Evaporate the CHCI 3 to about 
2 to 3 ml., add 0*2 ml. of a vegetable oil such as sesame or cotton- 
seed, evaporate and dry at 100 ° to remove the CHCI 3 , Apply to 
the skin on a very small pad of lint (the lint should be saturated 
with the oil) and leave in contact for about 1 2 hours. If cantharidin 
is present, a blister will form or the skin be much reddened. 
Taking 20 ml. of a liquid, the test will show 5 to 10 parts of can- 
tharidin per million. If a larger volume is taken the test may, of 
course, be made still more delicate. 
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CAPSICUM 

Capsicum (B.P.). Contains not more than 3% of calices 
and pedicels, not more than 1% of stalks and foreign organic 
matter, and yields not more than 7% of ash. Capsicum, JV.F. VII y 
contains not more than 3% of stems and calyces and not more 
than 1% of other foreign organic matter; non-volatile ether- 
soluble extractive, not less than 12%; acid-insoluble ash, not 
more than 1'25%. In the N,F. VII the botanical sources of 
Capsicum are given as Capsicum frutescens (African Chillies), 
Capsicu?n annuum var. conoides (Tabasco Pepper), Capsicum 
anmum var. longum (Louisiana Long Pepper) and a hybrid 
between the Honka variety of Japanese Capsicum and Old 
Louisiana Sport Capsicum (Louisiana Sport Pepper). 

Pungency Test. The following test for pungency of capsicum is recom- 
mended by the Sub-Conimittce on Crude Drugs of the Committee on Pharmacy 
and Pharmacognosy: — ^Macerate 1 g., accurately weighed, in moderately coarse 
powder, with 50 ml. of alcohol (95%) shaking continuously for six hours or 
frequently during twenty-four hours, and filter. Dilute 6 rnl. of the filtrate to 
100 ml- with water. Dilute 1 ml. of this solution to 50 ml. with a 5% solution of 
sucrose in water; 3 ml. of this solution, swallowed all at once produces a distinct 
sense of pungency in the throat of at least two out of three individuals. — (British 
Pharmacopceia Commission Report, No. 13, September 1939.) 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
cayenne pepper, cayenne, as the dried, ripe fruit of Capsicum frutescens L., 
C. haccatum L., or some other small-fruited species of Capsicum. Required to 
contain not less than 15% of non-volatile ether extract, not more than 1*5% of 
starch, not more than 28% of crude fibre, not more than 8% of total ash, nor more 
than 1 ’25% of ash insoluble in hydrochloric acid, — S.R.A., F.D., No. 2, Rev. 5, 
Nov. 1936. 

Extraction of Capsaicin and its Colorimetric Determination. 100 g. of 
oleoresin ( U.S.P. X , extracted with ether) is mixed thoroughly with twice its 
volume of liquid paraffin and shaken out with tliree successive 200 ml. portions 
of alcohol (57%). The mixed alcoholic extracts are shaken with 100 ml, of 
liquid paraffin, the alcoholic layer is separated and the alcohol distilled off. 
The cooled aqueous residue is extracted with ether, emulsification being pre- 
vented by the addition of sodium chloride. The ether is removed by distillation, 
and the oily residue is boiled for 1 0 minutes, with occasional stirring, with 4 g. 
of lithium hydroxide (carbonate-free) and 200 ml. of water. After standing 
overnight carbon dioxide is passed intermittently through the mixture for two 
hours^ water being added if it becomes too thick, and it is again allowed to stand 
ovenught. The precipitate is collected, washed and dried at a low temperature. 
The precipitate and filter are boiled under a reflux condenser with 500 ml. 
of light petroleum for 15 to 20 minutes, the hot light petroleum decanted on to a 
filter and the clear filtrate set aside below O'-' to crystallise. The crystals are 
rapidly filtered and transferred to a securely stoppered vial. The first precipitate 
and the filters should be re-extracted with light petroleum. At least 5 g. of 
capsaicin is obtained from 100 g. of oleoresin of Mombasa capsicums. It has 
a m.p. of 64®, and its acridity is detectable in a dilution of 1 : 10,000,000. 

Determination. The determination depends on the production of an intense 
blue colour with vanadium oxychloride. A 2% w/v extract of capsicum (dried 
overnight in a desiccator) prepared by maceration for 30 to 60 minutes in dry 
acetone, or a 0*2%, solution of the oleoresin in dry acetone is prepared, and 
also a standard 0*02% solution of capsaicin coloured with an acetone extract 
of capsaicin-free paprika to match the test solution. Standard tubes are prepared 
with from 1*5 ml. upwards of capsaicin solution diluted with coloured acetone 
to 5 ml. I'o each tube is added one drop of a 1% to/v solution of vanadium 
oxychloride in carbon tetrachloride for each thousandth part per cent, of 
capsaicin present. The reagent is then added drop by drop to the unknown 
until no deepening in colour is observed; excess must be avoided since the 
colour changes to green. The colour slowly fades after the reaction. — L. F. 
Tice, Amer. J. Pharm, 1933 320, 
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A study of the oxytrichloride colorimetric method for the determination of 
capsaicin in capsicum led to the following conclusions: (1) The maceration 
period of 30 to 60 minutes is sufficient to extract the capsaicin from capsicum 
using acetone as the solvent. (2) The duration of the reliable colour in the 
standard is not long enough to ensure satisfactory matching with the unknowns. 
(3) A permanent non-fading coloiur for the standard may be achieved by using 
colorimetric solutions of cupric sulphate and ferric chloride, (4) More con- 
cordant results are obtained by using a weaker solution of the vanadium 
oxytrichloride (0‘5% prepared volumetrically), and measuring the reagent 
from a graduated pipette on a burette instead of using the dropper method, 
(5) A number of substances containing phenolic compounds gave colour 
reactions with the reagent. In some instances the colours produced approxi- 
mated the standard so closely that a colour test using vanadium oxytrichloride 
would not serve as a reliable qualitative or quantitative test for capsaicin. 
— A, Hayden and C. B. Jordon, J. Amer.pharm. Ass., 1941, 107. 

Oleoresin of Capsicum, The so-called oleoresins of capsicum vary in 
appearance, solubility and degree of pungency according to the solvent used 
for extraction. 

Oleoresin of capsicum, is prepared by extracting an ether oleoresin 

with alcohol (90%) and is soluble in ether, alcohol (90%), acetone, benzene, 
chloroform, petroleum spirit, fixed oils and turpentine. It has a greater pungency 
value than any of the other oleoresins of capsicum, the pungency being about 
three or four times that of oleoresin of capsicum, *23, which was 

extracted with alcohol (60%). — H. Berry, Quart. J. Pharm., 1935, 479. 


CARBO 

Garbo. (5.P.C.), Ash, not more than 7%. Moisture, not 
more than 15%. Garbo Activatus, U.S,P. Xlly loses not more 
than 15% at 120°; ash, not more than 4%; acid-soluble substances, 
not more than 3*5%; tests for adsorptive power using strychnine 
sulphate solution, methylthionine chloride and sodium sulphide 
are included; a test for heavy metals is included. Garbo Animalis 
Purificatus, JV.F. VII ^ loses not more than 12% at 100° for 2 hours; 
hydrochloric acid-soluble impurities, not more than 6%; tests for 
adsorptive power with methylene blue and with N/10 iodine are 
included. 

A test for activity of medicinal and other charcoals by exposure to water 
and o^er vapours. Active charcoal will absorb 50 to 100%, or even more, 
of moisture. The water figure is slightly higher than that for alcohol or 
turpentine. Pulv. Carho. Lig. as ordinarily dispensed for medicinal purposes 
IS inactive. The author suggests improvements in the manufacture, and the 
adoptiori in the B.P. of tests for activity. — Brindle, Pharm. J., ii/1928, 84. 

Astonishing variety in the potency of different brands. A comparison of the 
adsorptive powers of thirty samples (using methylene blue as the substance to be 
adsorbed) showed coefficients varying from 85 to 0*5. — N. Mutch, Brit, med, 
J., i/1934, 320. 

Tests for Purity. The following tests for purity for medicinal charcoal 
^e recommended by the Sub-Committee on Ointments and Miscellaneous 
Galenicals of the Committee on Pharmacy and Pharmacognosy: — It adsorbs 
from solution not less than 30% of its weight of phenazone and adsorbs com- 
pl^ely from solution 10% of its weight of strychnine hydrochloride, both 
wlculated with reference to its activated charcoal previously heated to 110“. 
A blai^, odourless and tasteless powder, free from gritty particles. Unchanged 
when heated in the absence of air. When burnt in air or oxygen, forms carbon 
ciiOMde and carbon monoxide. When heated with sulphuric acid, evolves 
carbon dioxide and sulphur dioxide. The Tests for Purity should include the 
ioHowmg:-;-When heated, gives off no foreign odour (absence of adsorbed 
vapours). Boil 1 g. with 50 ml. of water for five minutes under a reflux con- 
denser, cool, filter, and reject the first 15 ml, of the filtrate; 25 ml. of the filtrate 
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requires for neutralisation not more than the 0°2 ml. of either N/10 sulphuric 
acid or N/10 sodium hydrosdde, solution of bromothymol blue being used as 
indicator (limit of alkalinity or of acidity). Boil 0®25 g. with 10 ml. of solution 
of sodium hydroxide and filter; the filtrate is colourless. Boil 0°5 g. with 
25 ml. of dilute hydrochloric acid; the vapour evolved does not blacken lead 
paper (limit of sulphide). Boil 1°5 g. for five minutes with 100 ml. of water 
under a reflux condenser; cool, filter, and reject the first 15 ml. of the filtrate: — 
10 ml. of the filtrate complies with the limit test for chlorides; 30 ml. of the 
filtrate complies with the limit test for sulphates. Add 5 g. to a solution of 
2 g. of tartaric acid in 50 ml. of water contained in a distillation flask. Attach 
the flask to an efficient condenser with the outlet dipping below the surface of 
10 ml. of N/1 sodium hydroxide, and distil about 25 ml. To the liquid in the 
receiver add 2 ml. of solution of ferrous sulphate and then acidify with hydro- 
chloric acid: no blue colour or precipitate is produced (absence of cyanogen 
compounds). Boil 1 g- with a mixture of 21) ml. of dilute hydrochloric acid 
and 5 ml. of solution of bromine for five minutes; filter, and wash the residue 
with 50 ml. of boiling water; evaporate the filtrate and washings to dryness and 
treat the residue with a mixture of 1 ml. of N/1 hydrochloric acid, 20 ml. of 
water and 5 ml. of solution of sulphurous acid; boil until all the sulphur dioxide 
is expelled and dilute to 50 ml. with water; the solution compiles with the 
following tests — 10 ml. shows no change of colour within ten seconds when 
5 ml. of solution of hydrogen sulphide is added. 10 ml. boiled with 0“3 ml. of 
nitric acid, again boil^ with excess of dilute solution of ammonia, and filtered, 
if necessary, gives only a slight discoloration with 5 ml. of solution of hydrogen 
sulphide within ten seconds, and no turbidity within two minutes (limit of 
heavy metals). Loses, when heated at 110°, not more than 10% of its weight. 
Leaves, on ignition, not more than 4% of residue. Assay . — For adsorptive 
power. Add about 0*3 g. accurately weighed, to 50 ml. of a 0-4% solution of 
phenazone in a stoppered flask, and shake at frequent intervals for twenty 
minutes. Filter through a dry filter paper and reject the first 15 ml. of the 
filtrate. To 25 ml. of the filtrate in a stoppered flask add 2 g. of sodium acetate 
and 30 ml. of N/10 iodine and shake occasionally fop twenty minutes. Add 
10 ml. of chloroform, shake until the precipitate is dissolved and titrate the 
exces.s of iodine with N/10 sodium thiosulphate. Repeat the process, omitting 
the activated charcoal. The difTcrence between the two titrations corresponds 
to the amount of iodine required for the phenazone adsorbed by the activated 
charcoal. Each ml. of N/10 iodine is equivalent to 0 '009405 g. of phenazone. 
For complete adsorptive power. Shake the equivalent of 1 g. of the activated 
charcoal dried at 1 10“ with 50 ml. of a 0*2% solution of strychnine hydrochloride 
in water for five minutes, filter through a dp? filter paper, and reject the first 
15 ml. of the filtrate; 10 ml. of the filtrate gives no turbidity or precipitate on 
the addition of 0-5 ml. of dilute hydrochloric acid and 0*5 ml. of solution of 
potassio-mercuric iodide . — {British Pharmacopceia Commission Report, No. 13, 
September 1939). 

Catbonei Dioxidum {B.P. Add. I). 00,= 44-00. By 

measurement of the volume adsorbed when passed into 50% w/‘v 
potassium hydroxide solution at N.T.P. it contains not less than 
99% v/v of CO,. 500 ml. (at N.T.P.) is passed through 50 ml. of 
sodium bicarbonate solution and then through 80 ml. of water 
with 4 drops of methyl orange; a further 500 ml. is passed directly 
through one-half of this solution, when the colour should not 
differ from that of the other half (limit of acid and sulphur dioxide) 
In the limit test for phosphine, hydrogen sulphide and organic 
reducing substances, silver ammonio-nitrate solution is replaced 
by a mixture of silver nitrate and dilute ammonia solution and 
water. The U.S.P. XII fixes the same standard and assays 
similarly. 1 000 ml. passed through 50 ml. of recently boiled and 
cooled distilled water, under specified conditions , renders it not 
more acid to methyl orange than 1 ml. of N/1 00 hydrochloric 
acid. Carbon monoxide is excluded by shaking 1000 ml. with 
diluted blood and adding a mixture of pyrogallol and tannic acid. 
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The grey colour obtained is matched against that produced in a 
blank test using 1000 ml. of carbon monoxide-free carbon dioxide. 

Carbon Monoxide in Industry. 

This gas occurs when any organic matter is burnt in a restricted 
amount of air and hence is a component of town gas (6 to 9%) 
and the exhaust gases of motor engines. It is also one of the 
components in producer or water gas (25 to 50%) and carburetted 
water gas (30%)* Considerable amounts of carbon monoxide 
are liberated when explosives are detonated and in war-time there 
is grave risk of poisoning in camouflets, where bombs have ex- 
ploded underground, and which are filled with carbon monoxide 
under pressure. It is colourless, odourless and non-irritant and 
herein lies its chief danger, since often the first warning of its 
presence may be inability to move. Its poisonous action is due 
to its power of combining with the haemoglobin of the blood, 
forming a compound which is not decomposed by oxygen. Its 
affinity for haemoglobin is about 250 times that of oxygen, and 
hence in the presence of both gases the partition of haemoglobin 
is strongly in favour of combination with carbon monoxide. Thus, 
as the absorption of carbon monoxide by the blood proceeds the 
supply of oxygen to the blood progressively decreases. 

Table of Permissible Concentrations of CO in Air» 

Allowable for exposure of several hours 0 -01 % 

Allowable for exposure of one hour without appreciable effect 0 *04 to 0 *05% 
Causing just appreciable effect after one hour . . . . 0 *06 to 0 *07% 

Causing unpleasant but not dangerous symptoms after one hour 0*1 to 0*12% 
Dangerous for exposure of one hour . . . . . . . . 0*15 to 0*2% 

Fatal in exposure of less than one hoiw . . . . . . 0*4%andover. 

— V. Henderson and F. W. Haggard, per Lancet^ i/1933, 154. 

Treatment. Remove patient into fresh air at once, keep him 
lying down and warm, and apply artificial respiration, keeping it 
up steadily for hours if necessary. Give inhalations of oxygen 
with 5 to 7% carbon dioxide. Methylene blue, 50 ml. of 1% 
solution intravenously, said to be of value. Stimulants such as 
hot black coffee. Nikethamide, 5 to 15 ml, of 25%, solution 
intravenously, said to be useful. Venesection not to be recom- 
mended as it withdraws healthy as well as poisoned blood and 
weakens the patient, but blood transfusion has sometimes saved 
life. Saline infusion. The patient should be kept quiet for 
several days and carefully watched in case fresh symptoms 
appear. 

Detection and Determination. The most satisfactory, method 
for detecting and determining carbon monoxide in the air is by 
the use of palladium chloride. A 0*5% solution of palladium 
chloride in distilled water is filtered bright and mixed with an equal 
volume of A.R. acetone. Pieces of filter paper are soaked in the 
mixed reagent, pressed very lightly to expel excess solution, and 
known volumes of the suspected air drawn through by means of 
a pump or by a glass bottle aspirator. In order to remove hydro- 
carbons, especially when exhaust fumes are suspected, the air is 
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drawn through a tube containing activated carbon, before being 
passed through the treated filter paper, carbon monoxide not 
being absorbed by charcoal. A grey to black colour denotes the 
presence of carbon monoxide, owing to the reduction to palladium, 
and according to the volume of air filtered and the depth of colour 
the amount of CO in the air can be determined. It is inadvisable 
to keep the palladium chloride solution mixed with acetone, and 
the filter papers must be prepared immediately before use, 
— ( Toxic Gases hi hidustry. No, 7, D.S.I.R,) 

Phosgene in Industry. 

Phosgene or carbonyl chloride (COClg) is usually considered 
to be one of the most powerful lung irritant war gases, but it is 
also used as an intermediate in several chemical processes and 
hence the risk is not restricted to chemical warfare. It may also 
occur as the result of incomplete combustion of organic solvents, 
used as fire extinguishers, such as carbon tetrachloride and 
trichlorethylene. It is commonly stated to smell like musty hay, 
but many forms of over-ripe vegetation, such as freshly cut sour 
apples, resemble it closely. It is a colourless gas, boiling at 8*2°C. 
and is, therefore, non-persistent. One of the most unfortunate 
aspects of poisoning by this gas is that there may be slight cough- 
ing, lachrymation and tightness of the chest at first, but that these 
soon pass oif, leaving the patient with a feeling of well-being, to 
be followed later by a severe collapse, due to severe oedema of 
the lungs, though the face may not appear fully cyanosed as with 
most lung irritants. For prolonged exposure the greatest possible 
concentration is 1 part in 1,000,000, whilst 1 part in 200,000 for 
half an hour may, prove fatal eventually. It is readily absorbed 
by activated carbon and decomposed by many chemical agents 
such as water, alkalis and hexamine. 

Detection and Determination. Apart from the odour, phosgene 
is most readily detected by the development of a yellow to deep 
orange colour on a paper impregnated with a solution containing 
5% each of p-dimethylaminobenzaldehyde and diphenylamine in 
absolute alcohol, and dried. The colour developed may be com- 
pared with standard colour charts , — {Toxic Gases in Industry, 
No. 8, D.S.I.R.) 

Carbonei Disulphidum (B.P.C.). CS2=76*12. Sp. gr., 
1*268 to 1'272; residue on evaporation at 100®, not more than 
0*01%; boiling range, 95% between 46® and 47®. 

The B.S.S. No. 662 — 1936 includes requirements for specific 
gravity (1*270 to T274 at 15° and 1*265 to 1*269 at 20°), boiling 
range (not less than 95% below 46*4°), residue on evaporation 
and acidity, and a test for absence of hydrogen sulphide. 

Detection in the Atmosphere. Samples of the air under examination are 
bubbled through a mixture of 10 ml, of absolute alcohol, 2 ml. of solution (n) 
containing 2 ml. of diethylamine in 100 ml. of benzene, and 2 ml. of solution (i) 
containing 0* 1 g. of copper acetate in 100 ml. of absolute alcohol. After standing, 
the colour developed is compared with a series of standards of known strengths 
of carbon disulphide . — (Toxic Gases in Industry, No, 6, D.S.LR.) 
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CARDAMOMUM 

Cardamomum Separated from the fruits when 

required for use, and contains not more than 3% of foreign 
organic matter. Ash, not more than 6%. Cardamomi Semen, 
U,S,P, Xlly should be recently removed from the capsules and 
yield not more than 4% of acid-insoluble ash. 

The B.P. limit of impurity should ai>ply to the fruit and not to the seed, 
which must not be separated from the fruit until required for use and is therefore 
protected from adulteration. — Pharm. J., ii/1932, 68. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
cardamon as the dried, nearly ripe fruit of Elettaria cardamomum Maton. 
Cardamom seed was defined as the dried seed of cardamom. Required to 
contain not more than 8% of total ash, nor more than 3% of ash insoluble in 
hydrochloric acid. — S.R.A., F.D., No. 2, Rev. 5, Nov. 1936. 

Oleum Cardamomi (B.P.C.). Sp. gr;, 0-923 to 0-945; 
an, + 20° to +44°; Wp 2 o°» 1*461 to 1*467. Ester value, 90 to 156. 
It should be soluble in 4 volumes of alcohol (70%, sp. gr. 0-8896 
to 0*8901). Oleum Cardamomi, N.F. Vll, has a sp. gr. at 25° of 
0-917 to 0-947. Rotation in a 100 mm. tube at 25°, +22° to +44°, 

The husks are for practical purposes inert. The green cardamoms yield 
more oil than the bleached. Imported decorticated seeds yield less oil than those 
recently removed from the husk. Loss of oil from the husk-protected seed on 
keeping over eight months is small; decorticated seeds lost 80% of oil on 
keeping over the same period. The oil requires not less than three hours for 
saponification. — Clevenger, J. Ass. off. auric. Chem., Wash,, 1934, 283. 


CARUM 

Carum (R.P.). Limita: for foreign organic matter, 2%; 
for ash, 9%; for acid-insoluble ash, 1-5%. Carum, U.S.P. XII, 
contains not more than 3% of other fruits, seeds or foreign 
organic matter; acid-insoluble ash, not more than 1*5%. Fructus 
Carvi, P.G.VI, must yield not less than 4% of volatile oil. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
caraway, caraway seed, as the dried fruit of Carum carxn L. Required to 
contain not more than 8% of total ash or more than 1*5% of ash insoluble in 
hydrochloric acid. — S.R.A., F.D., No. 2, Ret). 5, Nov. 1936, 

Oleum Cari (B.P.). Assayed by the same method as for 
Oleum Anethi, B.P. '32, it contains from 53 to 63% zo/zv of 
carvone. Sp. gr., 0*910 to 0*920. ap, + 70° to +80°. rioioo, 
1*485 to 1 *492. Soluble in one volume of alcohol (90%, sp. gr., 
0*8334 to 0-8340) and in 7 volumes of alcohol (80%, sp. gr., 
0*8634 to 0*8640), Oleum Cari, N.F. VII, should contain not 
less than 50% v/v of carvone; estimated by measurement of the 
oil remaining after treatment with sodium sulphite. Wpoo®! 
1-484 to 1-488. 

Determination of carvone in caraway oil. — Bennett and Cocking (Quart. J. 
Pharm,, 1931, 580) give a method of applying the hydroxy lamine reaction. 

Caraway oil consists mairdy of carvone, sp. gr. 0*964, and limonene, sp. gr. 
0*846; the sp. gr. of the oil is therefore a good indication of the proportion of 
carvone. 
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CARYOPHYLLUM 

Caryophyllum Clove should contain not more than 

5% of its stalks and not more than 1 % of foreign organic matter. 
Limits; ash, 10%; acid-insoluble ash, 0*75%. Tests for limit of 
stalks and absence of clove fruits and cereals are included. 
Caryophyllus, U,S.P, XII ^ should yield not less than 16% v/w of 
volatile oil and not more than 10% of crude fibre; the limits for 
stem, foreign organic matter and acid-insoluble ash are the same 
as in the R.P. Flores Caiy^ophylli, P.G, VI, should yield not less 
than 16% of volatile oil. Flos Caryophylli, P. Helv, V, should 
yield not less than 16% of essential oil; ash, not more than 7%; 
acid-insoluble ash, not more than 1 %. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
cloves as the dried flower-buds of CaryophyUus aromaticm L. Contains not more 
than 5% of clove stems, not less than 15% of volatile ether extract, not less than 
12% of quercitannic acid (calculated from the total oxygen absorbed by the 
aqueous extract), not more than 10% of crude fibre, not more than 7% of 
total ash, and not more than 0'5% of ash insoluble in hydrochloric acid. — 
S,R,A., F.D., No, 2, Rev. 5, Nov. 1936. 

The export of cloves from Zanzibar is controlled by a Clove Growers’ 
Association. There are standards for three different grades and each bale or 
package must be up to the standard for the particular grade. — Perfum. essent. 
Oil Rec., 1934, 239. 

Oleum Caryophylli (P.P.), By difference from the volume 
of the oil unabsorbed by potassium hydroxide solution, a eugenol 
content of not less than 85% and not more than 90% v/v should 
be indicated. Sp. gr., 1*047 to 1*060. ;/d 2 o<»» 1*528 to 1*537. 
Soluble in 2 volumes of alcohol (70%, sp. gr. 0*8896 to 0*8901). 
Oleum Caryophylli, U.S.P, XII, should contain not less than 
82% v/y of eugenol, the absorption of the eugenol with potassium 
hydroxide being effected during 10 minutes at the temperature 
of the water-bath. The optical rotation should not exceed — 1 ® 30' 
in a 100 mm. tube at 25®; «d8o«» 1 *5300 to 1 *5350; hot water shaken 
with the oil is only very faintly acid and on cooling shows no blue 
or violet colour of phenol with 1 drop of ferric chloride solution. 
Essence de Giroflie, Fr. Cx, 1937, by extraction with petroleum 
ether, transferring to sodium hydroxide, acidifying and extracting 
with ether, contains not less than 70% of eugenol. 

Emulsification of the oil in the assay with caustic potash can be prevented by 
pretreating the oil with a paste of tartaric acid and then drying over anhydrous 
sodium sulphate. — A. Rowan and J. A. Insinger, Chan. Weekbl.. 1939, 
36, 642. 

Clove oil may contain up to 20% of acetyl-eugenol, which is hydrolysed so 
easily that it appears as eugenol in the assay for phenols. 

Oils having a eugenol content of more than 90% are obtainable but arc less 
framnt. — C. T. Bennett, Pharm. J., i/1933, 150, 

Oil of clove roots. The yield or oil is about 6% from the roots; the 
eugenol content is high. — Chem. Sc Drugg., i/1923, 136. Oil distilled from 
clove stems is also usually high in eugenol. 

Eugenol (.B.P.C.). CioHigOa^ 164-1. Sp. gr., 1 -072 to 1 *074; 
«D 20 "» 1*541 to 1*542. Eugenol, U.S.P. XII, has a sp. gr. at 25® 
of 1 -064 to 1 -070 and boils between 250® and 255®; nogo®* J *540 
to 1-542; optically inactive. 
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Oleum Myrciae (B.P,C,), Contains not less than 45% of 
phenols. Sp. gr., 0*945 to 0*990; a^, 0® to 4°; «o 2 o®, 1*500 to 
1*520. Estimated by the B,P. method for eugenol in Oleum 
Caryophylli. The N.F. VII oil should yield 50 to 65% v/v of 
phenols, as indicated by the potassium hydroxide absorption; 
rotation, Isevorotatory but not exceeding —3° in a 100 mm. tube 
at 25*^; sp. gr., 0*950 to 0*990 at 25®. 

Pimenta (J9.P.C.). Yields not more than 6% of ash. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
allspice, pimento, as the dried, nearly ripe fruit of Pimenta officinalis Lindl. 
Required to contain not less than 8% of quercitannic acid (calculated from the 
total oxygen absorbed by the aqueous extract), not more than 25% of crude 
fibre, not more than 6% of total ash or more than 0*4% of ash insoluble in 
hydrochloric acid. — S.R.A., F.D.,No. 2, Rev. 5, Nov. 1936. 

Oleum PimentsB (B.P.C,). Eugenol content, determined as 
for Oleum Caryophylli, not less than 60% v/v; sp. gr., 1*035 to 
1*057; an, 0® to —5°; «d 2 o«» 1*500 to 1*536. Oleum Pimentae, 
N.F. VII ^ should contain 65% v/v of phenols. Sp. gr. at 25®, 
1*018 to 1*048; a©, at 25®, 0® to —4®. The presence of clove oil 
may be detected by the test for furfuraldehyde, vide test under 
01. Menth. Pip. 


CASCARA SAGRADA 

Cascara Sagrada (jB.P.). Foreign organic matter, not more 
than 2%. Ash, not more than 6%. The U,S.P. XU allows 4% 
of foreign organic matter, and for medicinal preparations it 
should be collected one year before use. 

The l^ger proportion of anthraquinone derivatives in cascara are in the 
combined form. The U.S.P. fluid extract contained 0*4%, Fluid extracts of 
commerce contained 0*17 and 0-24%. Debittered cascara contained 
0-07%. — J. Amer. pkarm. Ass.^ 1926, 847. 

The characteristic aperient action is not due to emodin, Emodin is, however, 
a constituent, but chrysophanic acid or chrysarobin could not be found. 
Apparently there are no chemical differences between one and three yeara' 
old ( matured”) bark. Storage was said to exhaust a ferment and to moderate 
the gnping action which the fresh bark possesses. No relation between the 
emodin content and the physiological action. — J. D. v. d. Graaf, Pharm. Weekbl., 
1932, 753. 

The following test for identity of cascara bark is recommended by the Sub- 
committee on Crude Drugs of the Committee on Phannacy and Pharma- 
cognosy -.—Moisten 0-2 g., in powder, with 1 ml. of alcohol (95%), add 10 ml. 
of water, and shake for fifteen minutes, boil, cool and filter. Shake the filtrate 
with 10 ml. of ether; a yellow ethereal solution separates on standing. Shake 
3 ml. of the ethereal solution with 3 ml. of dilute solution of ammonia and to 
the separated aqueous liquid add 20 ml. of water; the mixture retains a 
^aracteristic yellowish-red colour (distinction from frangula bark).— (Bri/w/i 
Pharmacopoeia Commission Report^ No. 13, September 1939,) 

A tentative method for the determination of cascara sagradu is described in 
Methods of Analysis (A.O.A.C., 1940, 595). 

^ Substitutes* The bark from Texas, Arizona, Colorado, and New Mexico 
18 sometimes substituted by or mixed with the bark of Rhamnus Californka, 
which IS of a greyer tint externally, and the transverse section is less dark and 
more yellow than JR. Purshiana. An inferior variety, known as Winter Bark, 
IS cut from me steamed branches and is therefore in the form of chips. — Chem. & 
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CHLORALIS HYDRAS 

Chloraiis Hydras (B.P.). CCl3*CH(OH)2= 165-4. Should 
contain not less than 99% of the pure substance. Assayed by 
addition of excess of N/1 sodium hydroxide, standing for 2 
minutes, and back titration with N/1 sulphuric acid to phenol- 
phthalein. Ash, not more than 0*05%. The U.S.P.XII requires 
a purity of 99*5%. 

Assay, The following process for the assay is recommended by the Sub- 
Committee on Synthetic Chemicals: — Dissolve about 4 g., accurately weighed , 
in 10 ml. of water, and add 30 ml. of N/1 sodium hydroxide. Allow the 
mixture to stand for two minutes, and titrate with N/1 sulphuric acid, 
using solution of phenolphthalein as indicator. Titrate the neutralised liquid 
with N/10 silver nitrate, using solution of potassium chromate as indicator. 
To the amount of N/1 sulphuric acid used in the first titration, add one-tenth 
the amount of N/10 silver nitrate used in the second titration, and deduct the 
figure so obtained from that of the N/1 sodium hydroxide added. Each ml. 
of N/1 sodium hydroxide represented by the difference is equivalent to 0-1654 g. 
of CaH302Cl3. — {British Pharmacopoeia Commission Report, No. 11, May 1939.) 

B.P. assay is unsatisfactory due to the hydrolysis of the chloroform produced 
hy the action of the sodium hydroxide. The following method is recommended. 
Introduce about 0-5 g. of chloral hydrate into a Kjeldahl flask with the aid of 
20 ml. of neutral alcohol. Add accurately 25 ml. of 2N alcoholic potash solution 
and boil gently under reflux for half an hour. Remove the flame, wash the con- 
denser with 1 5 to 20 ml. of alcohol and boil gently for a further half an hour. 
After cooling, titrate the mixture with N/2 or N/1 acid to phenolphthalein. 
— T. L. Bowyer, Chem. & Drugg., ii/1939, 343. 

Chloralformamidum (B.P.C. Supp. V). C3H4O2NCI3— 
192*4. M.p., 116° to 122°. Volatilises without evolving inflam- 
mable vapours and leaves not more than 0*01% of residue. 

Butylchloralis Hydras (B.P.C.). C4H703C1, = 193-4. Ash, not more 

than 0-05%. Tests for limit of chloride and of chloral hydrate are described. 

Chlorbutol (P.P.). C4H70Cl3= 177*4. M.p., not below 78°. 
M.p. of the anhydrous substance, 96°. Ash, not more than 0*1%. 
The majority of samples melt slightly below the B.P, minimum. 
Chlorobutanol, U,S,P. XJI, should not melt below 76°. 

Alcohol Trichlorisobutylicus, P. Helv. V, is CtH70Cl8,iHa0, and, without 
previous drying, melts between 79*5® and 81®. It is assayed as follows; — 
Dissolve about 1 g. in 20 ml. of alcohol and dilute to 100 ml. with water. 
Transfer 10 ml. to a 200 ml. flask, add 0-5 ml. of 30% sodium hydroxide solution, 
10 ml. of alcohol and heat on a water-bath just to boiling. Allow to cool, add 
0*5 ml. of concentrated nitric acid, dilute with 50 ml. of water, neutralise with 
excess of calcium carbonate and titrate the mixture to potassium chromate with 
N/10 silver nitrate. A blank experiment is also prescribed. Each ml. of N/10 
silver nitrate is equivalent to 0*0062147 g. of C4H70Clj,i^HjO. 

Determination, To avoid the difficultie.s caused by the presence of 
organic materials (as in suppositories) the material should be first steam- 
distilled, the distillate being collected in N/2 potassium hydroxide in propyl 
alcohol. If the material is alkaline, excess boric acid is added first. The 
distillate is refluxed for one hour, evaporated in a nickel crucible to drynes.s, 
ignited and the chlorine assayed argentimetrically. — G. Vastogh, Pharm. 
ZmtrahL, 1937, 78, 498. 

Tentative methods for the determination of chlorbutol cr3'stals and of 
solutions of chlorbutol are described in Methods of Analvsis (A.O.A.C., 1940, 
602 ). 

CHLORAMINA 

Chloramina (B.P.). C,H,OaNClSNa,3HaO=281-6. Con- 
tains from 98% to the equivalent of 103% of the pure hydrated 
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compound. Assayed by interaction with potassium iodide in 
acidified solution for 10 minutes, followed by titration of the 
liberated iodine with sodium thiosulphate; 1 ml. of N/10 thio- 
sulphate is equivalent to 0*01408 g. of C7H702NClSNa,3Ha0. 
Chloramina-T, U,S.P. XII ^ should contain from 11*5 to 13% 
of active chlorine, assayed by digestion with potassium iodide in 
acetic acid solution. 1 ml. of N/10 thiosulphate is equivalent to 
0*001773 g. of active chlorine; 0*2 g. complies with a test for 
carbonisable substances.' Chloramine-T, Fr. Cx. 1937, contains 
24 to 26% of chlorine. Natrium sulfaminochloratum, P, Helv. F, 
contains 24 to 26% of active chlorine. 

Chloramine-T has been suggested to replace the more expensive iodine 
solution in analytical processes. — J. chem. Soc. Abstr., ii/1925, 66. 

Carbasus Chloraminae (B.P.C.). Contains from 4 to 6% 
of C7H702NClSNa,3H20. 

Dichloramina (B.P.C.). C7H7O2NCI2S — 240*0. Determined 
by titration of the iodine liberated from potassium iodide in acetic 
acid solution, it contains not less than 93% of C7H7O2NCI2S; 
1 ml. of N/10 thiosulphate is equivalent to 0*006001 g. of 
C7H7O2NCI2S. Dichloramina-T, N.F. VII, should contain 
not less than 28% and not more than 30% of active chlorine. 


CHLOROFORMUM 

Chlorofortnum (P.P.). CHCl3= 119*4. Sp. gr., 1*485 to 
1*490. Usually not more than 15% v/v distils below 60®, the re- 
mainder distilling between 60® and 62®. Limit of residue on 
evaporation, 0*004% w/v. Tests for acidity, chloride, free chlorine, 
hydrochloric acid, foreign organic matter, foreign chlorine com- 
pounds, decomposition products and aldehyde are included. 
Chloroformum, U.S.P. XII, leaves not more than 0*002% w/v of 
residue, dried at 100®; it contains from 99 to 99*5% of CHClg. 
Sp. gr. at 25®, 1*474 to 1*478. Chloroforme Anesth^sique, Fr. 
Cx. 1937, should contain 0*5% of alcohol; determined by shaking 
with sulphuric acid, dilution and distillation, finally titrating 
with a solution of potassium dichromate. Chloroformum ad 
narcosin, P. Helv. V, is required to be of a higher degree of 
purity than Chloroformum which is administered in solution; 
two independent series of control tests are prescribed for these 
substances. 

Determination, Colorimetric determination of small quantities in solution 
(0*1 to 0*0001% ) in animal tissues. A pink colour is obtained on heating a 
solution with pyridine in presence of sodium hydroxide. — ^W. H. Cole, J. 
biol. Chem., 1926, 71, 173. 

Chloroform in various mixtures and galenicals may be determined colori- 
metrically by means of the colour reaction that it gives with 3-naphthol in strong 
potassium hydroxide solution. 10 ml, of 2% tv/v solution of p-naphthol in 40% 
cold potassium hydroxide solution is measured in a series of Nessler tubes, 
measured volumes of a 0*5% standard solution, of chloroform in 95% industrial 
methylated spirit, and sufficient industrial methylated spirit to make the total 
volume measure 11 ml. are added; the tubes are shaken and allowed to stand 
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for 5 to 10 minutes, and the colours compared by means of a Duboscq colori- 
meter, If the colours are compared wimin a few minutes, good results are 
obtained, — ^W. G. Moffitt, Analyst, 1933, 2. 

Chloroform may be determined in mixtures free from other chlorine 
compounds (other than chlorides which may be determined and subtracted 
from the results obtained). Distil the chloroform from a flask containing the 
mixture and alcohol with a little calcium carbonate into alcoholic potash until 
about three-quarters of the original volume has been distilled. Allow the 
alcoholic potash and distillate, after shaking well, to stand in a closed vessel 
overnight, acidify and determine the chloride titration with excess silver 
nitrate, filtration, and back titration with ammonium thiocyanate. 

Tentative methods for the determination of chloroform in mixtures are 
described in Methods of Analysis (A.O.A.C., 1940, 602). 

Tests for Phosgene, To 1 5 ml. of medicinal cliloroform (which contains 
alcohol) in a dry stoppered bottle add 20 mg. each of resorcinol and vanillin. 
Close the bottle and, when the reagents are dissolved, place it in the dark for 
1 hour. Add 5 ml. of 1% aqueous ammonia, shake, and allow to separate. 
In presence of phosgene or hydrochloric acid a pink or red colour develops 
in the aqueous layer, reaching a maximum in 30 seconds. — N. L. Allport, 
Analyst, 1931, 706. 

Mix with a 1 % solution of p-dimethylaminobenzaldehyde and diphenylamine 
in acetone. In the presence of 0*01% of phosgene a yellow colour develops in 
15 minutes. — L. Rosenthaler, Pharm, Acta Helvet., 1937, 6. 

Aqua Chloroformi (B.P.). A 0*25% solution of chloroform in distilled 
water. The U.S.P. A7/ water is a saturated solution and is approximately twice 
the strength. 

Linimentum Chloroformi (U.S.P. XII). Contains at 25®, 27 to 35% vfv 
of CHCI3, determined by a standardised fractional distillation method. 

Trichloraethylenum (U.S.P. XII). Contains 99 to 99-5% of CaHCls, the 
remainder consisting of alcohol. Sp. gr. at 25“, 1*456 to 1*462, B.pt. 86® to 
88“, non-volatile residue, dried at 110“, not more than 0*002%. 20 ml. should 
be equivalent to not more than 0*5 ml. N/lOO sodium hydroxide in a test in 
which phenolphthalein is used as indicator. Tests for free chlorine and chloride 
ion are included. 

Determination. Trichloroethylene is quantitatively hydrolysed by heating 
with 25% aqueous potassium hydroxide in a sealed Carius tube for 1 hour at 
150®. The ratio by weight of potassium hydroxide to trichloroethylene should 
be 2 or 3 to 1 (i.e., 8 to 12 ml. of the hydroxide solution per g. of trichloro- 
ethylene present). Potassium chloride is formed in amount equivalent to the 
total chlorine present and is determined by the Volhard method. — D. F. Kelly, 
M. O’Connor and J. Reilly, Analyst, 1941, 489. 

A British Standard Specification (JB.S.S.No. 580 — 1934) bas been issued by 
the British Standards Institution for trichlorethylene (technical and stabilised). 
The specification includes reciuirements regarding description, specific gravity 
(1*469 to 1*475 at 15*5“), distillation range, residue on evaporation, acidity, free 
chlorine and sampling, and the appendices describe the methods and apparatus 
to be used. 

Tetrachlor ethylene. Determination in mixtures. — Methods of Analysis 
(A.O.A.C., 1940, 604), 

Test. Warm 2 drops with 5 drops of 10% sodium hydroxide solution and 
10 drops of pyridine, the pyridine layer assumes a strong red colour. — B. 
Samdahl, and H. Sansakcr, Norsk, farm. Tiddskt., 1938, 40, 31, 46. 

Carbonei Tetrachloridum (B.P.). CCl*— 153-8. Sp. gr., 
1*603 to 1*606; boiling-range, 76*5° to 77*5°. Residue on evapor- 
ation on a water-bath, not more than 0*002% lo/v. The U.S.P. XII 
substance after evaporating nearly to dryness on a water-bath 
and then spontaneously, followed by drying at 100°, leaves not 
more than 0*002% w/v of residue. 

A British Standard Specification (B.S.S. No. 575 — 1934) has been issued 
by the British Standards Institution for carbon tetrachloride. The specification 
includes requirements regarding description, specific gravity, distillation-range, 
residue on evaporation, acidity, oxidisable impurities, free chlorine, sulphur 
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compounds and sampling, and the appendices describe the methods and 
apparatus to be used. , , . , 

The proportion of carbon disulphide in benzene, carbon tetrachloride and 
other liquids can be found colorimetrically by means of diethylamine and a 
copper salt. One part in 1,000,000 parts of benzene can be detected. — T. 
Callan, J. A. R. Henderson and N. Strafford, J. Soc, chem, Ind.^ Lond.^ 1932, 
193 

Tentative methods for the determination of carbon tetrachloride in mixtures 
or capsules are described in Methods of Analysis (A.O.A.C., 1940, 603). 

Hexachlcr ethane, A British Standard Specification {B.S.S. No. 577 — 1 934 ) 
has been issued by the British Standards Institution for hexachlprethane. 
The specification includes requirements regarding description, melting-range 
(183® to 187®), moisture, matter insoluble in alcohol, ash, acidity and alkalinity, 
grading and sampling, and the appendices describe the methods and apparatus 
to be used. 

mph^enonum. iB.P.C. Supp. III). Ci 4 Hi 302 N = 227*1. Con- 
tains not less than .99*5% of the pure substance, determined by 
digestion with 50% nitrogen-free sulphuric acid and distillation 
of the ammonia produced. M.p., 146® to 150®. Loss at 100®, not 
more than 0*2%. Ash, not more than 0*1%. 

lodoformum (B.P.). CHl8=393*8. Should contain 99% of 
CHIa. Assayed by digestion overnight with alcohol (95%), 
N/10 silver nitrate and nitric acid, dilution, and back titration 
with N/10 ammonium thiocyanate. M.p., 120® to 122°. Ash 
limit, 0*2%. The N.F. VII specifies that lodoformum should 
lose not more than 1 % on drying over sulphuric acid for 24 hours, 
and leave not more than 0*2% of ash. lodoformium, P. Helv. F, 
is assayed by a methyl alcohol and silver nitrate process similar 
to that following; it contains 99*3% of CHIs. 

Assay, The following assay for iodoform is recommended by the Sub- 
Committee on General Organic Chemicals of the Committee on (General 
Chemistry: — Dissolve about 0*5 g., accurately weighed, in 50 ml. of alcohol 
(95%) and add 50 ml. of N/10 silver nitrate and 5 ml. of nitric acid. Boil under 
a reflux condenser for thirty minutes, cool, add 150 ml. of water, and titrate 
with N/10 ammonium thiocyanate, using solution of ferric ammonium sulphate 
asindicator. Each ml. of N/10 silver nitrate, precipitated by the iodide formed, 
is equivalent to 0*01313 g. of CHIs. — {British Pharmacopoeia Commission 
Report, No. 14, September 1939). 

An official method for the determination of iodoform in iodoform ointment 
is described in Methods of Analysis {A.O.A.C., 1940, 619). 

Carbasus lodoformi (P.P.C.). The iodoform, extracted 
with alcohol and titrated as lodoformum, should be equivalent 
to from 4 to 6%. 


CHROMH TRIOXIDUM 

Chromii Trioxidum (P.P.). CrOj— 100*0. Contains not 
less th^ 95% of 0x0$, Determined by oxidation of potassium 
iodide in solution, acidified with dilute sulphuric acid, and titration 
with N/10 sodium thiosulphate, using starch mucilage as indicator. 
Water-soluble matter after ignition, not more than 2%. The 
U,S.P. XII requires a purity of 98%, using hydrochloric acid to 
acidify the titration liquid. 

Potassii Dichromas (B.P.C.), K 2 Cr 207 = 294*2. Assayed 
with potassium iodide and N/10 sodium thiosulphate, it contains 
not less than 99% of pure salt. 
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CHRYSAROBINUM 

Chrysarobinum (B.P.) Ash, not more than 0-5%. The 
U S.P. XII fixes an ash limit of 0*3%. 

Dithranol {B.P, Add. VI). Ci4Hio03=226*I. M.p., 174° 
to 178°. Ash, not more than 0*1%. Loss at 100°, not more than 
1 . A test for absence of dihydroxanthraquinone is included. 


CINCHONA 

(with Cinchona Alkaloids) 

Cinchona (B.P.). Contains not more than 2% of other organic 
matter, and not less than 6% of total alkaloids of which not 
less than one half is quinine and cinchonidine. Ash, not more 
than 4%. Assay {B.P. *32 process): The powdered bark is mixed 
with strong solution of lead subacetate and water and allowed to 
stand; after standing with ammoniacal alcohol, it is subjected to 
continuous extraction with more ammoniacal alcohol; the alcohol 
is recovered, and the residue treated with successive portions of 
sulphuric acid and water until completely extracted; the filtered 
aqueous shakings, cleaned by shaking with chloroform, are made 
alkaline with ammonia and the alkaloid extracted with chloroform, 
dried at 100° and weighed. The total alkaloids are then dissolved 
in water, N/1 sulphuric acid and alcohol, and the boiling liquid 
made just pink to haematoxylin wiA N/10 sodium hydroxide. The 
acidified and filtered boiling liquid is concentrated, sodium 
potassium tartrate added, and set aside for 24 hours to crystallise; 
the alkaloidal tartrates are decomposed with sodium hydroxide and 
jBnally extracted with chloroform, evaporated, and the residue of 
quinine and cinchonidine dried at 100° and weighed. Cinchona, 
N.F. VII f should contain not less than 5% of alkaloids, deter- 
mined by heating with hydrochloric acid and water, cooling, 
macerating with ether, chloroform and stronger ammonia solution; 
followed by extraction of an aliquot part with 5% sulphuric acid, 
finally rendering ammoniacal and extracting with chloroform. 

Quinquina Jaune, Fr. Cx. 1937, contains not less than 6% of 
total alkaloids and Quinquina Rouge, not less than 5%. Assayed 
by digestion with dilute hydrochloric acid and water, shaking 
with soda and ether-chloroform and clarifying with tragacanth, 
evaporating an aliquot and titrating with N/10 hydrochloric acid 
to methyl red. 

Cortex Chinae, P.G. VI, is the bark of Cinchona mccirubra 
Pavon, and shoidd yield not less than 6*5% of alkaloid by the 
process prescribed. Cortex Cinchonae, P. Helv. V, is the bark of 
cultivated Cinchona succirubra Pavon, containing not less than 
6*5% of alkaloids; and yields not more than 6% of ash and not 
less than 15% of water-soluble extractive. 

Percolation of a moderately fine powder (44/85) gave better extraction of 
both alkaloids and total solids, when compared with percolation of either a 
fine powder (85) or a moderately coarse powder (22/60). This indicates that 
an optimum degree of comminution exists for percolation of cinchona. The 
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relative percentage of alkaloids to other solids increases in successive fractions 
of percolate. — A. W. Bull, Quart. J. Phartn., 1935, 378. 

For a comparison of the results given by the B.P. assay process wUh those 
given by the methods of Some other pharmacopoeias see P. A. W. Self and 
C. E. Corfield. Quart. J. Pharm., 1930, 410. The B.P. assay processes for 
cinchona galenicals are based on a further paper by the same authors {Quart. 
J. Pharjiu, 1931. 335). ^ 

A method of extraction has been suggested m which the drug is percolated 
with boiling alcohol, first in the presence of potassium hydroxide then during 
the addition of alcoholic hydrochloric acid and finally in the presence of excess 
of hydrochloric acid. The extraction is said to be complete in two hours. The 
results for total alkaloids are usually lower than by the official method, but it is 
claimed that this is due to obtaining a purer residue of alkaloids. — N. L. Allport 
and D, Friend, Quart. J. Pharm,^ 1938, 450. 

Alpha^Naphthol Test for Cinchona Alkaloids, Added to an^ aqueous 
solution of quinine sulphate, a few drops of fresh saturated alcoholic alpha- 
naphthol solution to which a few drops of concentrated sulphuric acid (2 drops 
per ml.) have been added, produce a yellow precipitate; when the reagent is in 
excess a yellow solution results. Quinidine, cinchonidine and cinchonine 
sulphates act likewise; no other white alkaloids appear to give this reaction. Cin- 
chona alkaloids can thus be detected in presence of atropine, morphine, cocaine, 
strychnine, caffeine, brucine, codeine and antipyrine. A drop of the reagent 
added to chloroform or ether residues of any of the cinchona alkaloids 
gives a yellow colour. — ^Watson, Amer. J. Pharm., 1913, 502; Pharm. J., 
ii71913, 881. 

*^Grey** cinchona bark from Huanuco found to contain quinine 0*45%, 
cinchonidine 0*22%, cinchonine 0*63%, amorphous alkaloid 0*48%. 

A farther sample of S. American bark contained 5-49% of cinchonine and only 
0*027% of quinine. It consisted of C. nitida and other varieties, and was also 
**grey” bark. The abnormal content of cinchonine probably due to cultivation or 
growth at low altitudes and in hot moist atmosphere. — B. F. Howard and O. 
Chick, Yearb. Pharm., 1920, 385. 

Approximate determination as used by the planters for C. Ledgeriana, 
Extract with ether, using slaked lime and sodium hydroxide. Dissolve residue in 
ether and N/HCl, and titrate with N/NaOH, using Utmus. Precipitate tartrates 
of quinine and cinchonidine, filter, wash, dry and weigh. Determine optical 
rotation, a, and calcidate quantity of quinine and cinchonidine from Cammelin’s 
table. To the filtrate from the tartmtes add Nal solution to precipitate 
quinidine, cinchonine and amorphous alkaloids. Separate quinidine with 94% 
alcohol. — Yearb. Pharm., 1923, 8, 

Bxtractum Cinchonae (B.P.). Determined by dilution with 
alcohol and water, extraction of the acidified liquid with chloro- 
form, making alkaline with sodium hydroxide solution, extraction 
with chloroform, finally drying at 100° and weighing. Contains 
9-5 to 10*5% of alkaloids. 

£:slractum Cinchonae Liquidum (B.P.). Contains 4*75 to 
5*25% zv/v of alkaloids of Cinchona. 

Tinctura Cinchonae (B.P.). Contains 0-95 to 1*05% w/v of 
alkaloids of Cinchona. 

Tinctura Cinchonae Composita (B.P.). Contains 0*475 to 
0*525% w/v of alkaloids. The N.F. VII tincture contains 0*4 
to 0*5% w/v of alkaloids of cinchona. Assayed by absorption 
and shaking with ether-chloroform (4 : 1) and ammonia solution, 
follow^ed by extraction of an aliquot with dilute acid, finally 
transferring to chlorofomi with ammonia and weighing the 
alkaloid after evaporation of the solvent. 

Tinc^ra Cinchonae Composita Concentrata {B.P. Add. V). 
Determined by the process for Extractum Cinchonas after 
evaporation, it contains 1 *9 to 2* 1 % w/z; of alkaloids of Cinchona. 
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iEthylhydrocupreinae Hydrochloridum (J5.P.C.). 

C2iH 2802N2,HC1==376*7. By extraction with chloroform from 
ammoniacal solution, evaporation, and drying at 100°, it contains 
not less than 90% of C 21 H 28 O 2 N 2 . The ISf.F. VII substance also 
contains 90% of the base. iEthylhydrocupreinum basicum and 
^thylhydrocupreinum hydrochloridum are official in the P. 
Helv, V and each contains not less than 99% of the pure substance. 

Cinchonidinae Sulphas (Ci 2 H 220 N 2 ) 2 ,H 2 S 04 , 7 H 20 

= 812*6. Loss at 100°, not more than 16%. Ash, not more than 
0*1%. A limit test for quinine, cinchonine and quinidine is 
described. The salt of the N.F. VII is the trihydrate which should 
lose not more than 12% at 100°. 

Cinchonidine sulphate, though very soluble, forms a double compound 
with quinine sulphate and so always crystallises with the quinine to some 
extent. — G. E. Shaw, Streatfeild Memorial Lecture, 1934. 

Cinchoninse Hydrochloridum (B.P.C.). CibH220N2,HC1, 
2 H 2 O = 366*7. Loss at 1 00°, not more than 1 0% . Ash limit, 0*1%. 

Cinchomnae Sulphas {N.F. VII). (Ca 8 H 220 N 8 ) 2 ,H 2 S 04 , 2 H 20 
= 722*9. Loss at 100°, not more than 5%. 

Quinetum (B.P.C.). Yields not less than 60% of quinine 
and cinchonidine, and loses not more than 5% at 100°. Ash, 
not more than 1%. Assayed by the B.P. method for Totaquina. 

The Malaria Commission of the League of Nations recommended (1932) 
that quinetum should be the name applied to a mixture of quinine, cinchonidine 
and cinchonine in equal parts, this being approximately the proportion in which 
the alkaloids occur in Cinchona succirubra. Of three commercial sarnples, only 
one met this specification. — A. Goodson and T. A. Henry, Quart. J. Pharm.. 
1932, 161. 

Totaquina {B.P.). Should contain not less than 70% of 
crystallisable alkaloids of which at least one- fifth is quinine. On 
drying for one hour at 70° and then at 100°, the loss is not more 
than 5%. Ash, not more than 5%. Assay {B.P. *32 process): a 
boiling solution of 2 g. in 20 ml. of N/ 1 sulphuric acid, 40 ml. of 
water and 40 ml. of 95% alcohol, made just alkaline to litmus 
with N/10 sodium hydroxide, is cooled and made just acid, 
boiled and filtered; the filtrate is evaporated to 120 g., 30 g. of 
sodium potassium tartrate added and stood for 24 hours. The 
precipitate, collected on a hardened filter, is washed with 80 ml. 
of 25% sodium potassium tartrate solution, decomposed with 
sodium hydroxide and extracted with chloroform; the, proportion 
of quinine in this residue of quinine and cinchonidine is estimate<^ 
by a methoxyl determination, by interaction with hydriodic acid, 
passing the methyl iodide into silver nitrate and weighing as Agl. 
The filtrate and washings from the precipitated tartrate are made 
alkaline with sodium hydroxide and extracted with ether, the 
alkaloid transferred to acid and the cinchonine precipitated by 
running into ether and N/1 sodium hydroxide; the precipitate, 
collected on a weighed filter, is washed with the ether from the 
filtrate and with two further ether shakings of the aqueous solution, 
and finally dried at 100°, adding a correction for solubility in 
ether. The separated ethereal layer of the filtrate is extracted 
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with 10% vijw solution of glacial acetic acid, the boiling solution 
neutralised with dilute ammonia, 5 g. of potassium iodide added 
and stood overnight. The precipitate, washed with 50% alcohol, 
is dried at 100®, weighed as quinidine hydriodide and corrected 
for loss due to solubility. The TJ.SJ*, XII substance contains not 
less than 10% of anhydrous quinine, not less than 25% of 
cinchonidine and anhydrous quinine combined, and a total of not 
less than 70% of cinchonidine, cinchonine, anhydrous quinidine, 
and quinine. Ash, not more than 6%. Totaquina, Fr. Cx* 1937, 
contains not less than 70% of crystallisable alkaloids of which not 
less than 15% is quinine and not more than 20% is amorphous 
alkaloids; ash, not more than 5%; loss at 100°, not more than 5%. 
Assayed for quinine and cinchonidine by precipitation with sodium 
potassium tartrate (a solubility correction is added), the proportion 
of quinine being found by methoxyl determination. For the 
determination of cinchonine the alkaloid, recovered from the 
tartrate filtrate, is dissolved in 15 to 25 ml. of alcohol (96%) 
diluted with an equal volume of water and after 24 hours filtered 
and dried at 105° (correction for each ml. alcohol =0*001 g.). 
Quinidine is precipitated as iodide (correction =0 0008 g. for 
each ml. alcohol). 

Assay of Totaquine* In the U.S.P, XU assay, quinine and cinchonidine 
are separated as tartrates which are dried and weighed. Quinine is determined in 
the precipitate by dissolving 0*5 g. in 3*8 ml. of N/1 hydrochloric acid and 
sufficient distilled water to produce 25 ml. The solution is slowly inverted 3 
times with 20 mg. of activated charcoal and filtered immediately through a dry 
filter into a dry flask. The first few ml. are rejected and the optical rotation of 
the filtrate is determined in a 200 mm. tube at 25° using sodium light. The 
percentage of anhydrous quinine is calculated from the following formula: — 
(M - 322) X 0*79 X T 
2-02 X S 

M - observed angular rotation n minutes, T « weight of dried tartrate pre- 
cipitates and S >" weight of totaquine taken for the assay. The separation of 
cinchonine and quinidine is essentially the same as that in the B.P. process. 

Alternative assay processes for Totaqtiina Type I (made direct from the 
bark of C. succiruora) and Type H (made from residues of quinine extraction 
and adjusted by the addition of quinine) are described. — Quart, Bull, Hlth 
Org. L. 0 , N,, 1934, 3, 339. 

A tentative method for determination of cinchona alkaloids is described 
in Methods of Analysts (A.O.A.C.f 1940). The total alkaloids (about 0-5 g.) 
dissolved in 50 ml. of 0*225N sulphuric acid are heated on a steam-bath for 10 
minutes, 5% sodium hydroxide added until a faint permanent precipitate is pro- 
duced, sufficient 0-225N sulphuric acid to clear and a further 5 ml. added and 
then 25 ml. of a Rochelle salt solution (100 ml. of saturated solution with 3 ml. of 
0*f225N sulphuric acid). After allowing to remain at 10° to 15° for 2 hours, 
with occasional stirring, the precipitate is washed with 40 ml. of Rochelle salt 
solution and water (equarparts). The tartrates are decomposed with warm 10% 
sulphiiric acid and extracted with ammonia and chloroform. The proportions 
of quifdne and cinchonidine in the dried residue are determined by dissolving 
in 0'225N sulphuric acid (1 mi. for each 0*015 g. of alkaloid) and reading the 
angular rotation produced, using the longest tube possible and a bichromate 
filter. The proportion of quinine (Q) is calculated from the formula, 
Q=:(-.68*44) (a 4- 2 *7); a=the observed rotation in a 100 mm. tube. For 
quinidine the acid tartrate solutions are heated on a steam-bath for 10 minutes, 
0*5 g. of potassium iodide added and kept at 10° to 15° for 2 hours. The 
precipitate is washed with 15 ml. of ice water and dried at 100° for 1 liour. 
The filtrate and washings made ammoniacal are extracted with chloroform 
and the cinchonine dried at 100° for 1 hour. 
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Reaction for Datinuuishing Quinine from Quinidine, Inasmudi as 
^inine and qumidme are optical isomers, most of their reactions are identical. 
Thirty commonly used alkaloidal reagents give the same test with both. The 
differentiating test is as follows: To a solution of the pure alkaloid in very 
dilute sulphuric acid add a drop of KI •!» solution, shake, and dilute, if the 
precipitate is heavy, until a light translucent suspension is obtained. In the 
case of quinine the precipitate appears dark brown while if the sample is quinidine 
It will appear yellow. — ^L. Rossi and J. A. Sozzi, per Amer. J, Pharm.^ 1935, 491. 

Quinidina (B.P.C.). C2oH2402N2,2HaO=360*2. Loss at 100% 
not more than 10%. Ash, not more than 0*1%. 

Quinidinae Sulphas (P.P.). (C 8 oH 8 ANa)a,H 2 S 04 , 2 H 20 « 

782‘5. Loss at 120'^, not more than 5%. Ash, not more than 
0‘04% . It is tested for other cinchona alkaloids by precipitating 
as iodide and adding ammonia to the filtrate, when no turbidity 
should be produced. The U.S.P. XII allows the same moisture 
limit and 0*1% of ash; 0*2 g. complies with a test for carbonisable 
substances. 

Chinidinum sulfuricum, P. Helv. F, should contain 99*5% of 
(C2oH2402Na)2,H8S04,2H20. Other cinchona alkaloids are ex- 
cluded by the following tests: — (a) Dissolve 5 g. of quinidine 
sulphate in 10 ml. of water, add 0*5 g. of potassium iodide and 
maintain the liquid for 1 hour at 15®, shaking strongly and 
frequently ; filter through a glass filter and add 2 drops of 3*4% 
w/v solution of ammonia; no cloudiness should be produced 
either immediately or within 1 hour, {h) The rotation of a solution 
of 0*391 g. in 0*8 ml. of 7*3% w/v hydrochloric acid and 20 ml, 
of water, at 20° and in a 200 mm. tube, should be between 
4-10*5° and +10*7°. 

Tabellse Quiziidiiise Sulphatis (U.S.P. XII). Contain 94 to 106% of 
the labelled amount of (CsoH24N803)9H2S04, 2HaO, including all tolerances. 
Assayed by macerating a weighed quantity of powdered tablets with water and 
dilute sulphuric acid overnight, filtering, making alkaline an aliquot of the 
filtrate with ammonia solution, extracting with chloroform, filtering the com- 
bined chloroform extracts, removing the chloroform, evaporating the residue 
with alcohol and drying at 100°. 

QUININE AND ITS SALTS 

The following table shows the principal B.P. and B.P.C, 
standards for quinine and the salts of quinine. All, with the 
exception of Quininae et .ffithylis Carbonas, are required to comply 
with the B.P. test for limit of other cinchona alkaloids. The 
quantities which are directed to be taken for the test are given 
in the fourth column of the table. The specified quantity of the 
substance with 50 ml. of water and 5 ml. of dilute sulphuric acid 
is made ammoniacal with 5 ml. of dilute solution of ammonia and 
extracted with 30 ml. and then 20 ml. of chloroform, each being 
washed with two 10 ml. quantities of water; most of the chloroform 
is evaporated, about 3 ml. of dehydrated alcohol added and 
quickly evaporated. The opaque residue is dissolved in 20 ml. of 
alcohol and 20 ml. of water, and 1 ml. of a methyl red solution 
added; at 75° the solution is adjusted with N/5 sulphuric acid 
to the same colour as 56 ml. of solution of pH 5*44 at 20°, with 
1 ml. of the methyl red solution; the mixture is evaporated to 
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dryness on a water-bath and powdered, 1 g. boiled with 30 ml. 
of water under a reflux condenser, is cooled rapidly to 15®, 
shaking vigorously, and maintained at that temperature, with 
frequent shaking, for 30 minutes, and filtered rapidly. 6*5 ml. 
of solution of ammonia (10*0 to 10*2% wjw NHg) at 15® is 
added all at once to 5 ml. of the clear filtrate at 15® and on mixing 
gently a clear liquid should be produced. Quininae Tannas is 
extracted, before applying this test, with ether frorn a sodium 
hydroxide, ether and tragacanth mixture, the ethereal liquid being 
then extracted with sulphuric acid. 

Quininae Sulphas, U,S»P. XII , is the dihydrate. The moisture, 
determined at 100®, is not more than 5%. The test for “other 
cinchona alkaloids” described for the sulphate and used, after 
preliminary treatments, for the other U.S.P, XII quinine salts, 
differs slightly in detail from the B,P. test. T8 g. of the salt 
dried at 50® is shaken for 30 minutes with 20 ml. of water at 65®, 
macerated for 2 hours at 15® and filtered; 5 ml. of the filtrate 
produces a clear mixture with 6 ml. of ammonia solution (10 
to 1 0*2%). 0*2 g. of quinine salts complies with the test for readily 
carbonisable substances except in the case of Quininae Hydro- 
chloridum U.S.P. XII, where the amount used is 0*1 g. and 2 ml. 
of sulphuric acid is used in place of 5 ml. 

Chininum sulfuricum, P, Helv. V, is the stable dihydrate, 
(C2oH2402N2)2,H2S04,2H20j and contains from 4*5 to 4*7% 
of water. The absence of other cinchona alkaloids is ensured by 
the following tests: — {a) Dissolve 0*85 g. of the quinine sulphate 
in 50 ml. of boiling; water in a tared flask; cool rapidly and shake 
well, and make up to 51 g. with water; add 5 g. of powdered 
potassium sulphate and keep at 20° for 30 minutes, shaking 
frequently and strongly. Filter through a porous glass filter, 
mix 20 ml. of the filtrate with 6*0 ml. of water, add 1 drop of 
8-5% w/v sodium hydroxide solution and shake vigorously. No 
turbidity is produced immediately or within one minute, {b) The 
rotation of a solution of 0*746 g. in 1 ml. of 9*8% w/v sulphuric 
acid and 1 ml. of 7*3% w/v hydrochloric acid with sufficient water 
to make 20 ml., at 20® and in a 200 mm. tube should be between 
-17*8® and -18°. 

Other cinchona alkaloids are excluded from Chininum dihydro- 
chloricum, P. Helv. V, and from Chininum hydrochloricum, 
P. Helv. V, by dissolving 0*6 g, of the acid salt in 7*5 ml. of 
boiling water and neutralising with 1 % ammonia to methyl red, 
or 0*5 g. of the hydrochloride in 15 ml. of boiling water, then 
adding 6 ml. of potassium chromate solution, cooling, shaking 
well and filtering, when on adding 2 drops of dilute sodium 
hydroxide solution to the filtrate no change occurs (quinidine); 
after warming for 1 hour on a water-bath and then standing for 
24 hours the solution remain# clear (cinchonidine). The angular 
rotation of 0*794 g. of the dried acid s^t in 2 ml. of dilute sulphuric 
acid and water to 20 ml. in a 200 mm. tube or of 0*721 g. of the 
hydrochloride is —17*8° to —18*0® (other cinchona alkaloids). 
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The monohydrate is the Quininas Hydrobromidum of the 
N,F, VII; it should lose not more than 5% at 100^. In the 
Fr. Cx. 1937 the test for other alkaloids in quinine sulphate is 
carried out as follows: — Dissolve, by refluxing 1 g. in 34 ml. of 
water, cool rapidly to 15°, maintain at this temperature, with 
frequent shaking, for 30’ minutes and filter; 5 ml. with 5 ml. of 
dilute ammonia remains clear for 24 hours. 5 ml. of the filtrate 
evaporated and dried at 100°, does not weigh more than 0*008 g. 
Also 0*5 g. dried at 100°, dissolved in 20 ml. water with 2*5 ml. 
N/10 sulphuric acid has a of —240°. Quinine sulphate is the 
dihydrate and should lose 4 to 5*1% at 110°. 

Tabellse Quininae Sulphatis (U.S.P, XU). Contain 94 to 106% of the 
labelled amount of (C2otl34N202)a»HaSO,2HaO, including all tolerances. 
Assayed by the method described for quinidine sulphate tablets. 

Quininae et iEthylis Carbonas {B.P. Add. I). M.p. not below 
00°. Loss over sulphuric acid for 24 hours, not more than 2%. 
Ash, not more than 0*04%. Practically all commercial samples 
have a melting-point of about 89° to 91° after drying over 
sulphuric acid, but it is difficult to obtain consistent results 
unless a standard method of procedure is adopted. Quinina; 
.®thylcarbonas, U.S.P. XII, has a m.p. of 89° to 91°. 

Quininae Phosphas (N.F. VII) has 5 molecules of water of crystallisation 
and yields 74 to 78% of anhydrous quinine. 

Liquor Quininae Ammoniatus (B.P.). Contains 1-9 to 2-1% w/v of 
Quinine SuljDhate and 0-9 to 1*05% w/v of NHs. Quinine is determined by 
extraction with chloroform and the ammonia is titrated directly with N/2 
hydrochloric acid using methyl red indicator. 

For a method for the extraction of quinine from x-iscera, see under Morphina, 
p. 307. 

Tanret*9 Reagent, Potassium iodide 3-32 g., mercuric chloride 1*35 g., 
acetic add 20 ml., diluted with distilled water to 60 ml. Precipitates alkaloids 
and albumin. Better than Mayer’s for quinine test in urine, providing urine is 
albumin-free. 

Determination by Absorption Spectrophotometry. Quinine salts 
have a strong absorption band in the near ultra-violet and the transmission 
curve of a solution of quinine in dil. hydrochloric acid shows maximum 
absorption at ca. 340 m^n. Of the compounds used with quinine in medica- 
ments, strychnine, acetanilide, acetylsalicylic acid, camphor, phenolphthalein, 
caffeine, most blue, green and red dyes, glycerin, alcohol and sugars have no 
absorption bands near 340 m/x and quinine may be determined directly in the 
presence of these. Solutions of ferric salts absorb strongly in this region, but 
the colourless complex of the ferric ion and phosphate ion has no absorption 
band in this region. — Carol, Analyst, 1942, 299. 

Mepacrinee Hydrochloridum (B.P. Add. VI). 
C23H3oON3Cl,2HCl,2HaO = 508*7. looses from 6 to 8% at 130° 
and then contains not less than 99*0% of the pure substance. 
Determined by extraction with chloroform from a solution made 
alkaline with sodium hydroxide and drying at 100°. Limit of 
2-chloro-7-methoxyacridone, 0*05%, Quinacrinae Hydrochlori- 
dum, U.S.P. XII f assayed by precipitation with excess N/10 
potassium dichromate from a solution containing sodium acetate 
and glacial acetic acid, filtration and determination of the excess 
N/10 potassium dichromate iodometrically in an aliquot of the 
filtrate, contains 77 to 80*2% of anhydrous base, corresponding 
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to not less than 98% of C23H3oClN30,2HCl,2H20, Loss on 
drying at 105°, 6 to 8%; pH of 1% solution, about 5. 

Tabellse Quinacrinae Hydrochloridi (U.S.P. XU). Contain 95 to 110% 
of the labelled amount of C 23 H 3 oClN 30 , 2 HCl, 2 HaO, including all tolerances. 
In the assay, a weighed quantity of powdered tablets is triturated twice with 
ether and the ether extracts discarded. Solution of ammonia is added to the 
residue which is then extracted completely with ether. To the combined ether 
extracts, glacial acetic acid is added and tlie ether removed. The residue is 
treated with water, sodium acetate and glacial acetic acid and the assay com- 
pleted as described for quinacrine hydrochloride. 

Mepacrinse Methanosulphonas {B.P. Add. VI). 
C23H3oON 3C1,2CH3S03H,H20 = 591*9. Contains not less than 

99*0% of the pure substance, calculated with reference to the 
substance dried at 1 30°. The filtrate from shaking with 40 parts 
of anaesthetic ether shows no greater fluorescence than a solution 
of 0*25 mg. of chloromethoxyacridone in 100 ml. of anaesthetic 
ether. Loses from 2 to 4% at 130°. 


Pamaquinum {B.P. Add. IV and VI). C42H4507N3 = 703*4. 
The anhydrous substance yields 43 to 45% of 6-methoxy-8( m- 
diethylamino-a-methylbutyl)-aminoquinoline, by extraction with 
benzene from sodium hydroxide solution and drying at 100° for 
one hour in an atmosphere of nitrogen; and by precipitation from 
the alkaline solution with hydrochloric acid and subsequent 
drying at 105°, 53 to 57% of 2 : 2'-dihydroxy- 1 : T-dinaphthyl- 
methane-3 : 3'-dicarboxylic acid. A limit for 6-methoxy-8- 
aminoquinoline is included. Loss at 100° for 2 hours, not more 
than 4%. Residue on ignition with sulphuric acid, not more than 
0*2%. Pamaquinae Naphthoas,. U.S.P. XII ^ yields not more than 
1 % ash and otherwise complies with the same standards for purity. 
Assayed for the acid by acidification of a solution with dilute 
hydrochloric acid and allowing the mixture to stand overnight. 
The precipitate is then collected on a tared filtering crucible, 
washed and dried at 100°. Pamaquin base is determined in the 
combined washings and filtrate by cooling to 1 5°, adding crushed 
ice, and slowly titrating M/10 sodium nitrite until the titrated 
solution, after being allow'ed to stand 1 minute, gives a blue colour 
with a smear of starch-iodide paste, used as an external indicator. 
I ml. M/10 sodium nitrite =0*03154 g. of pamaquin base. 

BtbZpgtcaf Test for Antimalarial Remedies. Numerous substances have 
been introduced for the treatment of malaria such as mepacrine and pamaquin 
and their value is determined in the first place by examining their effect in bira 
malaria. 


The method of carrying out the biological test is as follows; — Canaries 
are infected, the heads of the infected birds are cut off, and the blood 
is filtered through glass wool into 1% citrate saline, so that the blood becomes 
^uted 5 or 10 times. This dilution is kept at 37" and injected into nonnal 
'^he injection is made into the pectoral muscles. 
If the dilution of blood is not kept at 37® the appearance of parasites is 
later in those birds which are last inoculated. The average time of the appear- 
ance of parasites in untreated birds varies from 4 to 8 days. {See G A H 
Bi^e, T. A. Henry and J. W. Trevan, Biochent. J., 1934, 426.) 

To test the ^cacy of any unknown preparation, a group of birds is treated 
with some substance, such as quinine, used as standard, and a second 
Moup IS weated with the preparation to be tested. The first dose is given 
about 4 hours after the canary is infected, and subsequent doses once daily 
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for the next five days; the doses are given orally by means of a thin piece of 
rubber tubing passed down the gullet. The birds are then observed in order 
to discover how many days elapse before the parasites appear in their blood; 
the average time for the appearance of parasites in a group of birds which 
received the same dose^ is then determined, and the average time for 
the unknown preparation is compared with the average time for die standard. 
Thus, a group of six birds which received a total dose of 30 mg. of quinine, 
reckoned per 20 g. bird weight, showed parasites after an average of 18 ‘2 days, 
while a group receiving the same dose of dihydrocinchonidine showed parasites 
after an average of 9*3 days. Thus dihydrocinchonidine is less efficient than 
quinine in treating bird malaria. 


CINCHOPHENUM 

Cinchophenum (B,P,). Ci6Hii02N== 249-1. By titration in 
warm alcohol with N/1 sodium hydroxide using phenolphthalein 
indicator, the dried substance contains not less than 99% of 
C 16 HUO 2 N. Loss in a vacuum desiccator over sulphuric acid, 
not more than 1%. Ash, not more than 0*2%. M.p., 214® to 
217°. The N.F. VII requires Cinchophenum to contain 99*5% 
of the pure substance after drying at 100°; loss at 100°, not more 
than 2%; ash, not more than 0-25%. Acidum phenylchinolin- 
carbonicum, P,G. VI ^ melts between 208° and 213°. Acidum 
phenylcinchoninicum, P. Helv, V, m.p. 208° to 210°. 

Tentative methods for the determination of cinchophen in the presence of 
salicylates and of sodium bicarbonate are described in Methods 0 / Analysis 
(A.0.A,C,^ 1940, 607). In the presence of salicylates, the cinchophen, extracted 
from the sample with sodium carbonate solution, is dissolved in warm acetic 
acid, treated with an excess of standard iodine and back-titrated with standard 
sodium thiosulphate, using starch indicator. When sodium bicai'bonate is 
present, sodium hydroxide is added to the sample to dissolve the cinchophen, 
the solution is acidified with hydrochloric acid and extracted with chloroform. 
The residue from evaporation of the chloroformic extract is dissolved in 
alcohol, and the solution titrated with sodium hydroxide, using phenolphthalein 
as indicator. 

TabeUae Cinchophen! {N.F. VII). Contain 92-5 to 107-5% of the labelled 
amount of cinchophen including all tolerances. Assayed by preliminary 
extraction with chloroform, discarding the chloroform, then extracting the 
residue with neutral alcohol at 65® to 70®, filtering ana titrating with N/10 
sodium hydroxide using phenolphthalein indicator. 

TabeUae Ncocinchopheni {U.S.P. XU). Contain 94 to 106% of the 
labelled amount of Ci»Hi 70 aN, including all tolerances. Assayed by refluxing 
twice a weighed quantity of powdered tablets with alcohol, passing the hot 
alcohol through a filter, finally washing the residue on the filter with small 
portions of alcohol, then refluxing an aliquot of the alcoholic solution with 
N/10 alcoholic potassium hydroxide for 1 hour, cooling and titrating the 
excess alkali with N/10 hydrochloric acid, using phenolphthalein indicator 
and subtracting from the alkali reading in this titration the figure obtained 
when a second aliquot of the alcoholic extract of the tablets is mixed with an 
excess of N/10 alcoholic potassium hydroxide and back titrated with N/10 
hydrochloric acid, using phenolphthalein indicator. 


CINNAMOMUM 

Cinnamomum (J5.P.). Ash, not more than 7%. Acid- 
insoluble ash, not more than 2%. Cinnamomum, U.S.P. XII, 
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from Cinnamomum Loureirii Nees, should yield not less than 
2*5% v/to of volatile oil; foreign organic matter, not more than 2% . 

Cortex Cinnamomi, P.G. VI, is required to contain not less than 
1% of volatile oil. Cortex Cinnamomi ceylanici, P,Helv, V, should 
yield not less than 1 *3% of cinnamic aldehyde when assayed by the 
following process: — Steam distil a mixture of 6 g. of powdered 
bark and 100 ml. of water, and treat the first 300 ml. of the 
distillate with a cold solution of 0*25 g. of semioxamazide in 15 ml. 
of water; shake well for 10 minutes, and allow to stand for at least 
20 hours, agitating the mixture occasionally. Collect the precipi- 
tate on a tared Gooch filter dried at 150°, wash the precipitate with 
water, dry for 2 hours at 140° to 150° and weigh after allowing 
to cool over sulphuric acid. The weight of precipitate, multiplied 
by 10*14, gives the percentage of aldehyde in the bark. Cortex 
Cinnamomi chinensis, P. Heh. V, must give not less than 1*5% 
of cinnamic aldehyde. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
cinnamon as the dried bark of cultivated varieties of Cinnamomum zeylanicum 
Nees or of C. cassia (L.) Blume from which the outer layers may or may not 
have been removed, {Ceylon Cinnamon), as the dried, inner bark of cultivated 
varieties of Cinnamomum zeylanicum Nees, {Saigon Cinnamon), cassia as the 
dried bark of cultivated varieties of Cinnamomum cajssia (L.) Blume and 
Ground Cinnamon, ground cassia, as the powder made from cinnamon. 
Contained not more than 5% total ash and not more than 2% ash insoluble in 
hydrochloric acid. — S,R.A., F.D.,No. 2, Rev. 5, Nov. 1936. 

The figures for the area of fibres per gramme of powdered cinnamon and 
cassia bark are 92 -S and 13*1 respectively and hence can be used for the quantita- 
tive estimation of cassia in cinnamon or vice versa. In addition, the figure for 
cinnamon varies with the qtiality of bark and may also be used as a criterion 
of the quality of the sample. — ^A. H. Saber, Quart. J. Pharm., 1940, 7. 

Artificial cinnamon produced in Germany consists of a mixture of 96% 
cinnamic aldehyde and 4% eugenic acid which is incorporated in a powder 
carrier made from pulyerised shells of hazelnuts or almonds coloured with a 
brownish-yellow material. The artificially coloured powder, after drying, is 
thoroughly mixed with the cinnamic aldehyde-eugenic acid mixture and 0*2% 
of Ceylon cinnamon oil added to give the fragrance of natural cinnamon. — ^per 
Mfg. Chem., 1941, 164, 

Oleum Cassias {JB.P.C.). From Cinnamomum Cassia Blume. 
Assayed by the B.P. method for Oleum Cinnamomi should 
contain not less than 80% zy/w of aldehydes as CoHsO. Sp. gr., 
1*055 to 1*065, np 2 o»> 1*600 to 1*606. Soluble in 2 volumes of 
alcohol (80%, sp. gr, 0*8634 to 0*8640) and 3 volumes of alcohol 
(70%, sp. gr. 0*8896 to 0*8901). Oleum Cinnamomi Cassias, 
P. Heh}* V, contains at least 80% of cinnamic aldehyde; assayed 
by treatment with water and warm semioxamazide solution and 
weighing the precipitate after drying at 140° to 150° for 2 hours; 
1 g. = 0*6083 g. of cinnamic aldehyde. 

Imported oil generally cont^s lead in excess of the B.P.C. limit: it is derived 
from the leaden vessels in which the oil is received. 

Dimct determination of total aldehydes in cassia oil. For a method which is 
stated to avoid the error caused in the ordinary process by the too great excess 

*'■ 

Seven clasps of c^sia oil, Saigon, Honan, China, Kwongsai, Korintii and 
Batavia ^d Ceylon Cinnamon bark oil, are examined for yield of oil from the 
bark and for their physical constants, aldehyde content, and acid value and 
ester value of the non-aldehyde portion. The Ceylon cinnamon bark oil is 
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characterised by its uniform yield of volatile oil and its lower aldehyde content. 
— J, F. Clavenger, J, Ass. agric. Chem.^ 1941, 24^ 461-464. 

Petroleum Adulteration » Large quantities of imported oils contain 
this adulterant. ^ If 25 or 50 ml. of the oil is steam distilled and the first 10®/, 
collected the oily portion of this distillate will separate into two layers the 
upper of which will be petroleum, which may be identified by tests. — H. 
Simmons, Perfum. essent. Oil Rec.^ 1935, 408; C. T. Bennett, ibid., 216. 

Oleum Cmnamomi (B.P,). From Cinnamomum zeylanicum 
Nees. Assayed by the JS.P. method by interaction with hydroxyl- 
amine hydrochloride solution and titration with N/2 potassium 
hydroxide in 60% alcohol. Cinnamic aldehyde content, 50 
to 65% tv/w. Sp. gr., 1-000 to 1*030. Kd, 0° to —2'^. «d 2 o% 
1*565 to 1-586. Soluble in 3 volumes of 70% alcohol with only a 
faint opalescence. Oleum Cinnamomi, U.S.P, XII, obtained 
from cassia, Cinnamomum Cassia (Linnd) Blume, contains not 
less than 80% v/v of cinnamic aldehyde; determined by measure- 
ment of the oil unabsorbed by saturated sodium sulphite solution, 
neutralising to phenolphthalein with sodium bisulphite solution, 
by heating in a water-bath and then heating for a further 15 
minutes; sp. gr. at 25°, 1*045 to 1*063; a^, at 25°, -1-1° to — 1°; 
Wd 2 o° 1*6020 to 1*6135. Essence de Canelle de Ceylan, Pf. Cx. 
1937, contains 65 to 75% of cinnamic aldehyde. 

The Food and Drug Adrninistration of the U.S. Dept, of Agriculture defined 
oil of cinnamon, oil of cassia, oil of cassia cinnamon, for food purposes, as the 
lead-free volatile oil from the leaves or bark of Cinnamomum cassia (L.) Blume; it 
was required to contain not less than 80% v/v of cinnamic aldehyde. Oil of 
Ceylon cinnamon, the lead-free volatile oil from the bark of the Ceylon cinnamon 
{Cinnamomum zeylanicum Nees), was required to contain not less than 65% 
w/w of cinnamic aldehyde and not more than 10% lo/w of eugenol. — S.R.A., 
F.D., No. 2, 2?et>. 5, Nov. 1936. 

The aldehyde limits have been restricted in order to eliminate factitious oils 
containing artificial cinnamic aldehyde and redistilled cassia oil which, although 
often sold as B.P., lack the true cinnamon oil odour. English distilled oils possess 
the finest arqma wd invariably contain a low percentage of cinnamic aldehyde. 
Some years ago imported oils frequently contained a large proportion of cin- 
namon leaf oil but they are no longer marketed. — C. T. Bennett, Pharm, J., 
i/J933 150. 

Analytical characters which differ from the B.P. but which are more in con- 
formity with true cinnamon oil are given by Gildermeister and Hoffman, Die 
Atherischen Ole, as follows: — Sp. gr., 1 *023 to 1*040*, an, 0® to — 1", seldom more; 
WDSO"* 1*581 to 1-591; aldehydes, 65 to 75%; eugenol, 4 to 10%; soluble 
in 2 to 3 volumes of 70% alcohol. Oils containing less than 65% or more than 
75% of cinnamic aldehyde are suspect. 

Genuine oils frequently fail to dissolve 1 in 3 of 70% alcohol, but are usually 
soluble in 4 to 5 parts. — Finnemore, 

For details of C. zeylanicum root, bark, and leaf oils, and C. cassia oil, see 
Bull, imp, Inst., Land., 1921, 19, 323, per Quart. J. Pharm., 1922, 63. 

Powdered cinnamon stored in paper bags lost 11 to 33% of essential oil; 
stored in glass it lost 0 to 8% during one year. — I. Horvdth, per Quart. J. 
Pharm., 1933, 607. 

The physical and chemical constants of cinnamon leaf oil from Uganda, 
Quart, J. Pharm., 1935, 122, and from the Seychelles, Quart. J. Pharm., 
1935, 256. The production of cinnamon bark and cinnamon leaf oils in the 
Seychelles are described. — ^Haines, Perfum, essent. Oil Rec., 1936, 6 and 52. 


COCAINA 

Cocaina (B.P.). = 303*2. M.p., 97° to 98°. 

Ash, not more than 0-1%, Tests for absence ofisoatropyl-cocaine, 
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and limit of cinnamyl-cocaine are included. The lower limit for 
the melting-point in the J5.P. is too high, the majority of com- 
mercial samples having a melting-point of about 96° to 97°. 

Constitutionally, cocaine is ecgonine with the hydrogen atoms in the carboxyl 
and hydroxyl groups replaced by a methyl and benzoyl group respectively. 

Purification ojT Crude Cocaine. Cocaine, truxilline and cinnamyl-cocaine, 
being ecgonine derivatives, yield ecgonine, acids, and methyl alcohol on hydrolysis. 
This fact is of importance commercially as the amorphous residue remaining 
after extracting as much as possible of me crystalline cocaine can be converted 
into ecgonine, and this hyr treatment with benzoic anhydride and methyl alcohol 
can be converted synthetically into cocaine. 

Although formerly care was taken in the extraction to preserve the cocaine, 
manufacturers now rely on the ecgonine content. After isolation of the crude 
“cocaine,** it is treated so as to reintroduce the methyl and benzoyl groups. 

0>Naphthalenesulphonic acid may be used for i>urifying crude cocaine. 
Crude cocaine, 10 g., is dissolved in hot water containing 5 g.of the add and the 
solution filtered warm. On cooling, an oily resinous body deposits which 
becomes semi-crystalline. Ammonitun carbonate is added, then solution of 
ammonia which produces a white predpitate. This is extracted with ether and 
the pure cocaine crystallises out from me ethereal solution. The acid used may 
be recovered by concentrating the mother liquors and precipitating with hydro- 
chloric add. 

Another method is to dissolve crude cocaine in boiling water containing 
acetic add. On cooling, predpitate with ammonium carbonate yielding a 
resinous yeUow precipitate lighter than water. The solution is filtered and 
ammonia added. The cocaine is crystallised from ether. 

The ecgonine contained in the resinous precipitate can be worked up. The 
residue is purified by crystallisation from alcohol and pure ecgonine precipitated 
by sodium carbonate. It is dissolved in methyl alcohol and the solution treated 
with anhydrous hydrochloric acid. Of the methylecgonine obtained, 20 g. is 
heated on a water-bath with benzoyl chloride, 20 g., until no more hydrochloric 
acid is evolved. The solution is added to cold water. Benzoic acid is precipitated. 
This is filtered out and the filtrate concwrtrated. The synthetic cocaine termed 
coca-ethyline in the German Patent 47,713) is then precipitated from the filtrate 
by means of ammonia. — ^De Rosemont, J. suisse Pharm.. Apl. 29, 1920, per 
Ckem. & ZhT/g., ii/1920, 934. 

A tentative method for the determination of cocaine is described in Methods of 
Analysis (A.O.A,C.j 1940). A portion of the mixed sample containing approxi- 
mately 0*2 g. of alkaloid dissolved in 20 ml. of water with 2 drops of 10% hydro- 
chloric acid is made alkaline with fresh saturated sodium bicarbonate solution 
and shaken out with petroleum ether. The petroleum ether is shaken with 
excess of N/50 sulphuric acid and the aq^ueous layer and washings from the 
petroleum ether back titrated with N/50 alkali using methyl red indicator. To 
the titration liquid 10 ml. of 2*5N sodium hydroxide is added and evaporated to 
about 10 ml. After cooling, tlie liquid acidified with 10% hydrochloric acid is 
extracted vdth chloroform,^ the chloroform evaporated spontaneously and the 
benzoic acid, after drying in a vacuum desiccator for 2 hours, is weighed. 

Tests for Cocaine 

Permanganate Test. When a drop of a solution of cocaine is placed on a 
dned film formed by a solution of potassium permanganate on a micro slide and 
exan^ed under the microscope, oily drops are seen. If, however, the cocaine is 
dissolved in a saturated solution of dum, violet crystals of cocaine permanganate 
will quickly be observed. Alypin, tropacocaine and scopolamine produce 
crystals from aqueoiis solutions. Beta-eucaine, Stovaine. Novocain and holocain 
fonn no crystals with permanganate. SaporettPs bromine test distinguishes. 

R£xaiAj^*S Test consists in adding a concentrated solution of sodium nitro- 
prusside, drop by drop, to a cocaine salt solution containing at least 0*004 g. 
cocaine per millihtre. A precipitate of reddish crystals is formed which dissolves 
on wanning and reappears after the liquid is cooled. 

PISANI’S Test, A wine-red colour is obtained by heating together cocaine 
or coc^e hydrochlonde with a few drops of concentrated sulphuric acid 
contaimng 2% formamide. The colour soon disappears, giving place to a 
browmsh-grw preapitate. The test is stated to detect 0-001 g. cocaine.— 
Autenreith, Detection of Poisons and Potverful Drugs. 
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With chromic acid and cobalt nitrate, Alypin behat^es similarly to cocaine 
and eucaine and precipitates with tisual alkaloidal reagents, caustic and 
carbonated fixed alkalis, and ammonia. 

The four alkaloids, cocaine, truxilline, CijHjsNO* (also called cocamine or 
isoatropyl-cocaine), ^ cinnamyl- cocaine and tropacocaine, C|Hi 4 NO,CeHeCO, 
are known to exist in coca leaves. 

ViTALi’s Reaction. Cocaine gives a reaction similar to atropine if the alkaloidal 
residue, after mixing w'ith alcoholic solution of potassium hydroxide, is heated 
on the water-bath, but gives no reaction in the cold — ^the reaction in this case, 
however, is found to be due to isoatropyl-cocaine as impurity. — Yeeirb. Pharm.t 
1922, 7. Further experiments to show that the colour is due to esters of the tropic 
acid series. — Yearb. Pharm.f 1923, 24. 

Cocainae Hydrochloridum (5.P.). Ci 7 H 2 i 04 N,HCl- 339*6. 
M.p. not lower than 197°, when placed in the heating bath at 193°. 
Specific rotation in 2% w/v aqueous solution, —70° to —72°. 
Ash limit, 0*1 %. The substance of the U.S.P. XII has a specific 
rotation, in 2% aqueous solution, of —71° to —73°; loss on drying 
over sulphuric acid, not more than 1%. Tests for acidity, car- 
bonisable substances, cinnamyl cocaine and isoatropyl cocaine are 
included. 

It should not only be in good crystals, but should, by the following modification 
of Maclagan’s Test, yield a distinctly crystalline precipitate of pure cocaine 
within 3 minutes when 1 grain is dissolved in 2 oz. of distilled water^ and 
6 to 8 drops of dilute solution of ammonia, B.P.f are added and well stirred. 
If more than 4% of amorphous alkaloid (principally truxilline) be present, 
there will be only a cloudiness. The precipitate redissolves after 24 hours or 
more, the cocaine being converted into methyl alcohol and benzovlecgonine. 
Truxilline is highly toxic. (Fr. Cx. 1937 and P.G. VI give this test m modified 
forms.) 

Cocae Folia. The leaves from Bolivia, Peru and Ceylon contain cocaine 
as their chief alkaloid, whilst the Java leaf contains chiefly cinnamyl-cocaine, 
but little ^ or no cocaine, chemical treatment being necessary to convert the 
alkaloids into cocaine. The genus ErytJaroxylon^ which yields cocaine alkaloids 
and is indigenous to 4 continents, comprises about 80 species of which only 4 or 5 
have so far been completely examined as regards alkaloidal content. The com- 
mercial supply comes from at least three distinct species. — Plant Alkaloids^ 
T. A. Henry. 

League of Nations Assay, The Health Committee have published the 
Committee of Experts* method for the assay of raw cocaine and coca leaves. 
— Bull. Hlth Org. L. o. N., 1938, 429. 

Suggested modifications to the method of the Committee of the Health 
Organisation of the League of Nations (Quart. J. Pharm., 1938, 765) consist 
of firstly powdering the leaves finely rather than coarsely and, secondly, extract- 
ing the alkaloids from the acid by using 5 g. of sodium bicarbonate or 5 *5 ml. 
N/l sodium carbonate and three 30 ml. portions of ether. — ^A. W. K. De Jong, 
per Quart. J, Pharm.^ 1939, 116. 

Liquid Extract of Coca. The B.P.C. assay requires modification. The 
extraction of the alkaloids from ammoniacal solution should be made with 
successive portions of ether until complete, and sufficient dilute acid should be 
used to extract the alkaloids completely. The final ethereal solution must be 
washed with a little water to remove any traces of ammonium salts and the 
final residue dehydrated with absolute alcohol and heated at 80® for 2 hours to 
remove volatile bases. — ^W. A. Markwell, Pharm. J., i/1935, 416. 

Assay of Preparations containing Cocaine or Coca Alkaloids, Cocaine 
is not precipitated by sodium bicarbonate from solutions of its salts but after 
the addition of bicarbonate it can be extracted by immiscible solvents. Other 
alkaloids and local anaesthetics are only extracted very slowly under these 
conditions and if the solvent used is light petroleiun, few are extracted. In 
the few cases where traces of alkaloids other than cocaine are extracted, they 
may be destroyed by treatment with potassium permanganate which do^ not 
affect cocaine appreciably in acid solution. The extracted residue or the original 
sample is dissolved in N/10 sulphuric acid and a 3% solution of potassium 
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permanganate in N/2 sulphuric acid is added until the colour indicates an 
excess. The solution is decolorised with oxalic acid, made alkaline with sodium 
bicarbonate and extracted with light petroleum. If permanganate treatment has 
not been employed, the other bases may be obtained by liberation with ammonia 
and extracting with a solvent. 

Coca preparations contain cocaine and other eegonine derivatives of similar 
constitution to cocaine, and also physiologically inert bases, such as the hygrines. 
Only cocaine and the related alkaloids come within the Dangerous Drugs Acts. 
In order to determine only the^ cocaine alkaloids, the bases should be liberated 
by sodium bicarbonate and a mixture of equal parts of ether and light petroleum 
used for the extraction. By this procedure the hygrines are not extracted. 
In the B.P.C. assay for Ext. Cocse Liq., cocaine alkaloids instead of total 
alkaloids can be determined by adding 1 g. of sodium bicarbonate to the mixed 
sulphuric acid extracts, and shaking out first with 20 ml. of a mixture of equal 
parts of ether and light petroleum, and then with two successive portions, each 
of 1 5 ml., of the same mixture. The combined extracts are filtered, the solvent 
evaporated and the residual cocaine alkaloids dissolved in excess of acid and 
back titrated. — ^J. R. Nicholls, Analyst^ 1936, 155. 

The total alkaloids in coca leaves vary from about 0-5 to 1*5%, the cocaine 
alkaloids usually amounting to about 70 to 80%. A standard of 0*35 to 0-45% 
of cocaine alkaloids, calculated as cocaine, has been suggested for the B.P.C. 
liquid extract. 

Determination of Cocaine in presence of Procaine Hydrochloride. 
Dissolve in water, treat with slight excess of sodium nitrate in presence of dilute 
sulphuric acid for three minutes. Add 10% sodium hydroxide and 1% p- 
naphthol solution, and compare the colour with that obtained from a solution 
of pure procaine hydrochloride. The amount of cocaine present is found by 
difference. — S. N. Chakrovarti and M. B. Ray, per Chem. Abstr.y 1938, 1866. 

Tabellae Cocainae Hydrochloridi {N.F. VII). Contain 91 to 109% of 
the labelled amount of cocaine hydrochloride, including all tolerances. Assayed 
by dissolving in water, making alkaline with ammonia, extracting with ether, 
reducing the ethereal extracts to half their volume, extracting with N/20 
sulphuric acid and titrating the excess acid with N/50 sodium hydroxide, 
using methyl red indicator. 


COCAINE SUBSTITUTES 

Amydricainae Hydrochloridum {B.P.C.). CieHgeOaNg.HCl 
= 314*7. M.p., about 169®. Loss at 100®, not more than 2%, 
Ash, not more than 0*1%. 

Amylocainae Hydrochloridum {B.P.). Ci4H2i02N,HCl= 
271*6, M.p., 177° to 179°. Ash, not more than 0'1%. 

Benzamiuae Hydrochloridum {B.P.C.). Ci5H2i02N,HCl= 
283*6. M.p., about 268°, with decomposition. Loss at 100°, 

not more than 1 % . Ash, not more than 0*1%. Eucain^ Hydro- 
drying at 100°, contains not less than 
99 /o of Ci5H2i 02N,HC1; determined by titration in alcohol with 
N/10 sodium hydroxide using phenolphthalein indicator. 

Benzaminae Lactas {B.P.C.). Ci5H2i0aN,C8H60s=337*2. 

M.p., 152° to 156°. Loss at 100°, not more than 1%. Ash, not 
more than 0*1%. 

Beuzocama (B.P.). C9Hn02N=I65*l. M.p., 90° to 91°. 
Ash, not more than 0*1%. .®:thylis Aminobenzoas, U.S.P. XII 
melts betv^reen 88° and 90°. ’ 

(Ci8H3oN,0,)„H,S04= 
710 9. M.p., 100 to 103 ; ash, not more than 0*2%. Complies 
.? carbonisable substances. (Butacaine sulphate is 

described m Vol. I under the trade name, Butyn.) 
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Butylis Aminobenzoas (U,S.P, XII). CnHi^OaN^ 193*2. 
M.p*, 57° to 59°. Ash, not more than 0*15%. 

Orthocaina (B.P.). CgHgOgN^ 167*1. M.p., 141° to 143°. 
Loses not more than 1% at 100 °. Ash, not more than 0 * 1 %. 

Phenacainae Hydrochloridum (U.S.P. XII). 
Ci 8 H 2 a 02 N 2 ,HCl, 2 H 20 = 352*7. Ash, not more than 0 * 1 %; loss 
at 105°, not more than 7%; the dried substance on extraction with 
chloroform from ammoniacal solution, yields 87*5 to 90*5% of the 
base dried at 105°. M.p. of substance dried at 105°, not below 
190°. 

Procainae Hydrochloridum (B.P.). Ci 3 H.>o 02 N 2 ,HCi^ 272*6. 
M.p., 154° to 156°. Ash limit, 0 * 1 %. The U.S.P.XII substance 
leaves a negligible ash from 0*5 g. Procainum, m.p. 60° to 62°, 
Procainum hydrochloricum, m.p. 153° to 154°, and Procainum 
nitricum, m.p. 100 ° to 102 °, are official in the P. Helv. V. The 
Fr. Cx. 1937 requires Chlorhydrate de p-Aminobenzoyl- 
diethylamino^thanol to have a m.p. of 154° to 155°. 

Official quantitative methods for the determination of mixtures of procaine 
with any p-aminobenzoic acid due to decomposition of procaine, and of 
undecomjjosed procaine, and a tentative method for the determination of 
procaine in the presence of chlorbutol, cocaine, codeine, heroin, lactose and 
morphine are described in Methods of Analysis (A.O.A.C.^ 1940, 590). 

Tabellae Procainae Hydrochloridi (N.F. VII). Contain 92*5 to 107*5% 
of the labelled amount of procaine hydrochloride, including all tolerances. 
Assayed by extracting an ammoniacal solution with chloroform, filtering the 
chloroform extracts, removing the chloroform, dissolving the residue in N/10 
sulphuric acid and back titrating with N/50 sodium hydroxide, using methyl 
red indicator. 

A method for the determination of procaine in hypodermic tablets and 
injections, depending upon a diazo reaction followed by coupling with 1-amino 
8-naphthol 3 : 6 disulphonic acid, is described. Tables are given correlating 
the value of the red compound in the colour produced with the amount of 
procaine present. — N. L. Allport and N. R. Jones, Quart. J. Pharm., 1942, 243. 

Tetracainse Hydrochloridum (U.S.P, XII). 
Ci5H24No 02*HC1= 300*8. Loses not more than \% when dried 
over sulphuric acid for 18 hours and then contains 86*5 to 88*5% 
of (C 15 H 24 N 2 O 2 ). M.p.,, 147° to 150°. 


COLCHICUM 

Colchici Cormus (P.P.). Contains not more than 2% of 
other organic matter. The corm dried at 65° contains not less 
than 0*25% of colchicine. Assayed by the same process as the 
seed, but subtracting the amount of the final residue which is 
insoluble in cold water. Colchici Cormus, N.F. VII^ should yield 
not less than 0*35% of colchicine, and not more than 0*5% [of 
acid-insoluble ash. Indian colchicum corm has a lower and more 
variable alkaloidal content; it is therefore a poor substitute for 
the British drug and there are difficulties in preparing standardised 
galenicals from it. 

Assay of colchicum by phosphotungstic acid. — E. C. Davies, Pharm. 
i7., i/1921 , 505. Iodine may also be employed as precipitant. 
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Estimation by shaking^ put the alkaloid with chlorofoim and precipitating 
with phosphplun^stic acid (Scheibler’s reagent). Precautions necessary in 
^timating cplchicme due to the presence of an amino-acid grouping. — J. Grier 
Pharm, J., u/l923f 87. ^ t' & j 

^2*^,5^®^ethods i^on which the B.P. processes were formulated see Self and 
Corfield, Quart. J. Pharm., 1932, 347, 

ColcMci Semen (B.P.). Other organic matter, not more 
than 2%. Contains not less than 0*3% of colchicine. Ash limit, 
3%. Assayed by continuous extraction with alcohol, filtering the 
cooled and settled liquid, and evaporating to dryness; the solution 
of the residue in 20% w/v sodium sulphate solution is cleaned with 
ether, cleared with talc and filtered; an aliquot part of the filtrate 
IS again cleaned with ether, shaken with chloroform, N/1 sodium 
hydroxide added and the alkaloid completely extracted with 
chloroform; the chloroform is evaporated, two portions of alcohol 
added and evaporated, and the residue dried at 100° and weighed 
Colchxci Semen, U.S.P. XII, yields not less than 0-45% of 
colchicine, when extracted by a lead subacetate process, the 
weight of residue insoluble in N/20 sulphuric acid with chloroform 
bemg deducted from the weight of residue from chloroform 
extraction. Colchique, Pr. Cx. 1937, by digestion with water, 
treatment with lead subacetate, followed by sodium phosphate 
and addition of sodium chloride before extraction with chloroform 
finally drying at 105 , contains not less than 0-40% of total 
alkaloids. Semen Colchici, P. Helv. F, contains not less than 
0-5 /o of colchicine and the powder for administration is adjusted 
with lactose to contain 0*4% of colchicine. ^ 

Extractum Colchici Liquidum (P.P.). Assayed after 

process for Colchici Semen, it contains 0-27 
to 0-33% w/v of colchicine. 

Extractum Colchici Siccum (P.P.). Contains 0-9 to M% of 
colchicine, assayed by the process for Colchici Cormus. 

to Assayed similarly, contains 0-027 

CO 0 033 /o wfv of colchicine. Tinctura Colchici Seminis, U.S P 
XII, contains 0*036 to 0*044% w/v of colchicine. ’ * 

(P.P.C.). Ash, not more than 0*1%. Tests for 
hmit of chloroform compound and of colchicine are described 
Colclucmum P.G. VI, C,,H,.O.N,iCHarconSL 87% of 

C h““n+^UH^O crystaUine alkaloid, 

6 *0 7% of water of 

iiSt-Sissfeli 
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COLOCYNTHIS 

Colocynthis (B.P.)* Should contain not more than 5% of 
seeds, 2% of outer sclerenchymatous pericarp, and should yield not 
more than 8% of acid-insoluble ash, and not more than 3% of light 
petroleum extractive dried at 100°. The JV.P. VII limit of 
petroleum ether extractive is 2% dried over sulphuric acid for 
about 18 hours, and of acid -insoluble ash, 4%. 


COLOPHONIUM 

Colophonium (B.P.). Acid value, 150 to 180. Ash, not 
more than 0* 1 % . Resina, U.S.P. XII, should have a sp. gr. at 25° 
of T07 to 1‘09, an acid number not less than 150, and should 
leave not more than 0*1 % of ash; about 1 g. is used in determining 
the acid value. 

Guaiaci Resina (P.P.C.). Should leave not more than 10% 
of matter insoluble in alcohol and not more than 4% of ash; 
should comply with a test for absence of colophony. Guaiacum, 
N.F, VII, gives no reaction for rosin with copper acetate; alcohol- 
insoluble residue, dried at 1 1 0° for 30 minutes, not more than 1 5% ; 
acid-insoluble ash, not more than 2%. R^sine de Gaiac, Pr. Cx. 
1937, has an acid value of 89 to 97 and about —17°. 


COPAIBA 

Copaiba (P.P.). Residue, when heated on a water-bath, 
50 to 65%. Sp. gr., 0*960 to 0*995. Acid value, calculated 
on the non-volatile residue, 120 to 160. Optical rotation of the 
distilled oil, —T to —35°. Copaiba, JV.P. VII, has sp. gr. 
0*930 to 0*995 at 25° and an acid value of the original balsam of 
28 to 95; the residue insoluble in absolute alcohol and dried at 
80° should be not more than 5%; the volatile oil, obtained by 
steam distillation, should not boil below 250° and in a 10 decimetre 
tube should show an angular rotation of not less than —7° at 25°. 

Oleum Copaibae (B.P.C.), Sp. gr., 0*895 to 0*908. Optical 
rotation, —7° to —35°. Refractive index at 20°, T495 to 1*500. 

Terebinthina Canadensis. The balsam obtained from Ahie^ bdsamea Mill 
(Pinaceae), known as Canada balsam. It has a refractive index approximating 
that of microscopic glass, and “sets’* in a non-crystalline transparent condition, 
hence is used as a mounting medium. In preparing for use it has to be gently 
heated in an open dish for a week or more until a small quantity removed 
becomes brittle when placed on a cold slab. Canada balsam 1 part by weight 
in xylol, in turpentine, in benzol, and in chloroform, each 1 by measure, are 
prepared for microscopic use. The first mentioned is chiefly employed and is 
frequently designated “Xylol-Balsam.” 


CORIANDRUM 

Coriandrum (B.P.). Limits: for foreign organic matter, 
2%; for ash, 7%; and for acid-insoluble ash, 1%. Coriandrum, 
N.F. VII, should contain not more than 5% of foreign organic 
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matter, not more than 1'5% of acid-insoluble ash, and not less 
than 0-25% vlw of volatile oil. . 

The Food and Drug Administration of the U.S. Dept, of Agricult^e defined 
coriander seed as the dried fruit of Coriandrum sativum L. Required to contain 
not more than 7% total ash, and not more than 1 -5% of ash insoluble m hydro- 
chloric acid.— 5.JR..4., F.D., No. 2, Rev. 5, Nov. 1936. 

Oleum Coriandri (B.P.). Sp. gr., 0-870 to 0-884. an, 
H-8® to 4-15°. «d 2 o«> to 1-472. Should be soluble in 3 

volumes of alcohol (70%, sp. gr. 0-8896 to 0-8901). The U.S.P. 
XJI requires the oil to comply with the same solubility test; sp. gr. 
at 25°, 0-863 to 0-875; an, 4-8° to 4-15° at 25°; «d 2 oo, 1*4620 to 
1-4720, 


CREOSOTUM 

Creosotum (B.P.). Sp. gr., not less than 1-070. Distillation 
commences at about 200°, and not less than 95% v/v is collected 
between 200° and 230°. Creosotum, N.F. VJI, has a sp. gr. of 
not less than 1-076 at 25°. Not less than 90% v/v should distil 
between 203° and 220°. 

Genuine beechtuood cveosote yielded 39% of monophenols, 26*48% of 
guaiacol, and 32*14% of creosol, CeHs-CHs-OCHa OH, and homologues; 
pinewood creosote about the same but 20*3% guaiacol and 37*5% of creosol and 
homologues — all boiling between 200* and 210*. 

Creosote is usually optically inactive but may be slightly dextrorotatory. 

Creosoti Carbonas (B.P.C.). Sp. gr., 1-150 to 1-180. Ash, 
not more than 0-1%. Free creosote is excluded by the absence 
of any green colour developing on addition of ferric chloride to 
the alcoholic solution. The N.F. VII specifies a sp. gr. at 25° 
of not below 1-145; 85% of the separated creosote should distil 
between 200° and 220°, which should not respond to the tests for 
hydrocarbons and coal-tar creosote for Creosotum, N.F, VII. 
Creosotum carbonicum, P, Helv. yields not less than 90% 
v/w of creosote, which distils (apart from 2-83% which may pass 
over between 1 90° and 200°) between200° and 220°,when determined 
by the following process: — Dissolve 20 g. in 60 g. of alcoholic potash 
and evaporate on a water-bath to 26 g. to 28 g. Add, drop by drop, 
dilute hydrochloric acid until distinctly blue to Congo red paper, and 
rin^e into a graduated cylinder with 40 ml. water. After separation, 
the volume should be not less than 18 ml. Add 50 ml. of ether, 
transfer to a separator, draw off the salt solution and dry the ether 
with a little fused calcium chloride and transfer to a distillation 
flask. The distillate should comply with tests specified for 
Creosotum, P. Helv. V. 

Calcii Creosotas (iV.JP. VJl). Dried over sulphuric acid, it leaves on 
ignition 40 to 50% of CaO. 

Guaiacol (B.P.). The liquid form has a sp. gr. of 1-116 
to 1*125, and the crystals a m.p. of about 28°. Not less than 
95% should distil between 200° and 210°. Guaiacol, N.F. VII, 
should have a sp. gr. at 25° of not below T 1 1 2 for the liquid and 
of about 1-132 for the melted solid; the solid boils between 204° 
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and 206® and not less than 85% of the liquid distils between 200® 
and 210®. 

A tentative method for the determination of guaiacol, guaiacol carbonate or 
potassium guaiacolsulphonate is described in Methods of Analysis (A.O.A.C., 
1940, 608). 

Guaiacolis Carbonas (jB.P.C.). CibH^Ob^ 274-1. M.p., 

85® to 88®. Ash, not more than 0*1%. Should comply with a 
test for absence of free guaiacol. The N.F. VII substance should 
leave not more than 0-1% of ash. 

Potassii Guaiacolsulpbonas C7H705SK= 242-2. 

Should give not less than 35-2% of sulphated ash, corresponding 
to not less than 98% of the pure substance. The composition is 
incorrectly given as C6H3(0CH3)(0H)S03K (1 : 2 : 3). Potassii 
Guaiacolsulfonas, N.F. VII, on drying over sulphuric acid for 24 
hours loses not more than 2%, and contains 95% of C7H7O2SO3K; 
assayed by digestion and evaporation with nitric acid and pre- 
cipitation as barium sulphate. 

Guaiacolsulfonate de Potassium, Fr. Cx. 1937, loses not more 
than 3% at 100®, contains not more than 2-42% of alkali as K2CO3, 
and the dried salt contains 99% of the pure substance. Kalium 
sulfoguajacolicum, P.G. VI, contains not less than 96*9% of 
C6H3(0H)(0CH3)S03K (1:2:4 and 1:2:5). Kalium guaiacol 
sulfonicum, P. Helv. V, is described as a mixture of salts of 
l-oxy-2-methoxybenzene-4-(and 5)-sulphonic acids and is re- 
quired to give from 35 to 39% of sulphated ash. 

The potassium salts of guaiacolsulphonic acid may be determined by titration 
with N/10 sodium hydroxide to Poirrier-blue, followed by titration with N/10 
hydrochloric acid using alizarin-yellow R as indicator. — Brit. chem. Abstr. 
(B), 1933, 171. 


CRESOL 

Cresol (B.P.). Sp. gr., T035 to 1-050. Distillation range, not 
more than 2% vfv below 188® and not less than 80% v/v between 
195® and 205®. Not less than 90% v/v of cres'bl, U.S.P. XII, 
should distil between 195° and205°. Sp. gr., T030 to 1*038 at 25°. 
Cresolum crudum, P.G. VI, and Cresolum crudum, P. Helv. V, con- 
tain not less than 50% of m-cresol when determined by nitration and 
weighing the trinitro-m-cresols produced. 10 g. of cresol is 
heated in a litre flask on a well-boiling water-bath for I hour 
with 30 g. of sulphuric acid; after cooling, 90 ml. of nitric acid is 
added all at once and when reaction has ceased, after standing 15 
minutes, the contents of the flask are added to 40 ml. of water in a 
basin and the flask rinsed with a further 40 ml. of water. After 
cooling and standing for 2 hours the crystals of trinitro-metacresol 
are broken up with a pestle, transferred to a dried filter and 
washed with 100 ml. of water in small portions, dried for 1 hour 
at 50® and then for 2 hours at 100® (P.G. VI) or 95° to 98° 
(P. Helv. V). 1 g. metacresol— 1 -74 g. of nitro-compound. 

The method in P. Helv. V for the determination of W7-cresol is inaccurate, 
particularly with samples containing more than 90% of w-cresol, owing to 
irregular nitration. An improved and accurate method is described. — H. 
Muhlemann, Pharm. Acta Helvet.^ 1940, 75, 141. 
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British Standard Spectficattons:-- , z.v ^ 

B.S.S, No. 522—1933, includes specifications for: (1) Orthocresol (522A), 
crystals or masses having a crystallising-point of 30*3® to 31*0® and a boiling* 
point of about 191®; (2) Metacresol (522B), colourless to very pale straw- 
coloured liquid or solid of sp. gr. 1*037 to 1*040 and having a crystaUismg-point 
of not below 10*5® and a boiling-point of about 202®; (3) Paracresol (5220), 
crystals or masses having a crystallising-point not lower than 34® and a boiling- 
point of about 202®. 

B,S.S. No. 517—1933, describes Cresylic Acid of high orthocresol content. 
It must contain not less than 45% of orthocresol; the sp. gr. is from 1*045 to 
1*050 at 15*5®, and 90% distils between 192® and 200®. The proportion of 
orthocresol is determined by observing the crystallising-point of a mixture of 
the sample and pure cineole tmder carefiiUy controlled conditions. 


B,S.S. No. 521 — 1933, describes the variety of commercial cresol known as 
Cresylic Acid. (50/55% Metacresol). a liquid having a specific gravity of 1*035 to 
1*040 at 15*5® and of which approximately 92% distils between 199® and 204®. 
The proportion of metacresol is determined by a nitration process and weighing 
the washed solid trinitrometacresol produced. 


S.S.S. No. 524 — 1933, includes specifications for Refined Cresylic Acids. 
Refined Cresylic Acid, Grade A, is controlled for colour, water content, specific 
gravity (1*035 to T050), distillation (not more than 5% below 192® and at least 
90% below 205®), neutral oils and pyridine bases, sulphuretted hydrogen, and 
freedom from acids and alkalis. Refined Cresylic Acid, Grade B, may contain 
twice as much water (1%), 10 times as much neutral oils and pyridine bases 
(1 % of each), and at least 80% must distil below 205®, 


Tests to distinguish Carbolic Acid, Cresols and other Phenols, 

Test I. Dissolve 1 drop (0*05 g.) of the phenol in 1 0 ml. of strong hydrochloric 
acid in a mortar and add 0-5 g. of a mixture of NaNOs(l part), NaNOj(l part) 
and exsiccated NatSO*(2 parts). Stir well and allow to stand for 2 to 5 minutes. 
Note colour and pour 1 ml. of the acid mixture into excess of 10% aqueous 
NH4OH and note change of colour. 

Carbolic Acid gives a rich crimson colour in 2 minutes. On pouring the 
mixture into NHtOH a deep emerald green results. If at the crimson stage 
I or 2 drops of 38% formaldehyde solution are added and the mixture stirred, the 
colour changes to rich purple and if now poured into NH4OH a deep blue 
colour occurs. Ortho^Cresol. A diduroic solution is given in the acid, green 
being predominant, If a drop or two of formaldehyde solution is then added 
the green changes to blue (purple by transmitted light). If now poured into 
NH4OH, only olive-green results. Meta-Cresolt Para- Cresol and CreW give 
no distinctive results and are thus easily distinpuished from carbolic acid and 
ortho-cresol. The presence of p-cresol sOiso inhibits the reaction with carbolic 
acid or o-cresol, and the test cannot be used for detection of either of these in 
cresol, B.P. Beta-Napkthol and Alpha-Naphthol give crimson-purple and violet- 
purple respectively after standing 3 to 5 minutes in the acid mixture. The 
colours are destroyed by ammonia solution. The acid solution withstands 
heat and subsequent dilution with retention of colour better than with other 
phenols. Thymol, after stirring and leaving for 5 minutes, gives a pronounced 
green, becoming ydlow on pouring into ammonia solulion. 

Test II. Dissolve 1 drop of the phenol in 5 ml. to 10 ml. of strong HCl with a 
minute crystal (size of pin’s head) of NaNOj. Slowly heat the mixture nearly to 
boiling; cool or dilute and pour into excess of dilute NH4OH solution. Note 
the colour changes. 

Cc^bolic Acid, ortho-cresol and meta-cresol : On pouring the acid 
solution into NH4OH and warming, a deep blue colour results. Para-cresol 
gives no colour. In aqueous solution, acidified with acetic acid, together with 
a little NaNOa, and a few drops 1 to 2% CUSO4 solution, a rich wine-red 
solution is given, turning to pink on dilution with water. Guaiacol gives a 
green with NH4OH. Resorcinol gives successively brown, red, purple, violet 
and blue; on diluting with water, green, and on pouring the acid mixture 
into ammonia solution, a dichroic solution with brilliant red fluorescence, 
wne-purple to transmitted light. Ordnol, phloroglucinol and the catechim 
give rather poor reds or purples both before and after treatment with ammonia, 
catechol gives a distinct bluish-green in the acid mixture, and pyrogallol a 
purplish colour if heated with a nitrate in the acid mixture. — A. H. Ware. 
Analyst, 1927, 335. 
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The determination of meta- and ortho-cresols in mixtures of cresols can be 
made by formation of the aldehyde resins; the amount of ortho-compound can 
be found by the cineole free 2 ing-point method and, by subtraction, the 
proportion of meta-cresol can be ascertained. — C. E. Sage and H. R. Fleck. 
Analyst f 1932, 567. 

Liquor Cresolis Saponatus (B.P. Add, I). Should contain 47 
to 53% v/v of cresol. Assayed by acidifying, extracting with 
ether, evaporating the ether, and steam distilling the residual 
liquid at 170"^; the distillate is saturated with salt, extracted with 
ether, warmed to 170° and the residue weighed, the cresol 
distilled and the weight of water, etc., and non-volatile residue 
subtracted; the distilled cresol should have the sp. gr. and b.p. 
of cresol. Miscible in all proportions, up to 10% v/v, with water. 
Liquor Cresolis Saponatus, U.S.P. XII^ is assayed by distillation 
with kerosene and extraction of the distillate with sodium 
hydroxide, when the proportion of cresol, measured by the in- 
crease in volume of the sodium hydroxide solution used, should be 
from 46 to 52% v/v\ the cresol separated from this solution should 
comply with the distillation standard for cresol. Liquor Cresoli 
saponatus, P,G, VJ, contains about 50% of crude cresol and 25% 
of fatty acids from linseed oil. 

Assay of Cresols in LysoU The following method is more suitable and 
accurate than that of the JB.P. when only normal quantities of lysol are available. 
It can be used for less concentrated preparations of cresols and the higher 
homologues of phenol and^ for other coal tar disinfectants in which the phenols 
are dissolved in, or emulsified with, solutions of soaps or resins. 

Weigh 25 to 100 g. of the liquid, according to the amount available and the 
phenolic content of the preparation, into a conical flask and shake with 100 ml. 
of water; add 15 to 50 g. of solid barium hydroxide and heat for one hour under 
a reflux condenser by immersing the flask in boiling water, shaking well at fre- 
quent intervals. After cooling, pour off the aqueous liquid and filter, washing 
the residue, and finally the filter, with hot barium hydroxide solution. Acidify 
the filtrate in a separating funnel with hydrocldoric acid, saturate the mixture 
with calcium chloride and extract the liberated phenols with successive small 
portions of ether. Transfer the ethereal solutions to a small flask, evaporate 
off the ether, dry the phenolic residue to constant weight by heating on a 
water-bath and finally over sulphuric acid. The weight obtained gives the 
quantity of crude phenols in the weight taken, and the percentage b>j volume 
may be calculated from the specific gravity of the crude phenols obtained and 
that of the original licjuid. The nature of the phenols recovered may be 
ascertained by submitting the residue to fractional distillation and weighing 
separately portions of the distillate collected within the boiling-ranges of phenol, 
cresols and the higher homologues. 

The following are references to other methods : — 

100 g. of lysol treated with excess 2% sulphuric acid, and the fatty acids and 
cresols extracted with 50 and 20 ml. of ether. The ethereal layer is dried over 
sodium sulphate and distilled, and the phenols collected between ISO* and 230®. 
— A. H. Dodd, J. Soc. chem. Ind., Lond,, 1924, 931. 

Cresols in lysols approximately estimated by steam distillation of 60 g. to 70 g. 
after acidifying with 30 ml. to 35 ml. of dilute sulphuric acid. The weight of cresol 
in the sample is obtained by multiplying the volume of cresols in the distillate 
by 1*04 and adding 1/50 of the volume of the aqueous layer. Method gives 
trustworthy results. — C. J. Jordan and F. Southerden, Analyst, 1921, 375. 

Data given of a large number of examinations of castor oil and linseed 
oil lysols. — Pharm, J., i/1921_j479. 

Accurate results by distillation can only be assured when the soap is known 
to be free from volatile fatty acids. It is best to dissolve the sample in hot 
water in a separator, add a piece of stick caustic soda and shake until dissolved. 
Add excess of brine and separate. Redissolve in hot water, add caustic soda 
and again salt out; repeat again. Acidify the united alkaline liquors and extract 
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with benzene. Extract this solution with a small quantity of caustic soda, 
acidify and read off in the usual way. — G. F. W. Martin, Yearh. Pharnut 1922, 
142. 

Lysols vary appreciably in characters and properties but very little adjust- 
ment will be necessary to make them comply with the official strength. The 
assay process is unnecessarily complicated and there is confusion between 
crude cresol and separated cresol. A large proportion of the higher phenols 
(non-volatile residue) is lost and it is useless to examine the separated cresol to 
see that it comes within the B.P. boiling-range. — Pharm, «/., ii/1932, 107. 

The lysol supplied by the large manufacturers would comply with a require- 
ment of miscibility with water up to 10%, or even 20%, of lysol, but does not, 
in the majority of cases, comply with the requirement of miscibility in all 
proportions. The statement of miscibility with ether does not hold for com- 
mercial samples. — G. R. Page, Quart. J. Pharm.^ 1934, 369. 

Chlorocresol {B.P. Add. IJJ). C 7 H 70 C 1 = 142*58. M.p., 64^^ 
to 66^, Residue on volatilisation on a w^ater-bath, not more than 
0 - 1 %. 

Chloroxylenol (B.P. Add. VI). CgHoOCl- 156*5. M.p., 

114° to 115*5°. Ash, not more than 0*1%. 

The Bactericidal and Fungicidal jtction of Homologous Chloro-^ 
phenols. Tables are given showing the germicidal activity of chlorophenol 
derivatives on E, paradysenteria, B. paratyphosus J3, pathogenic cocci, and 
acid-fast bacteria, and the fungicidal action on various fungi. 

All the tests were carried out at 37® and in all cases 0-5 ml. of culture was 
added to 5 ml. of the various dilutions of the antiseptic substances. The method 
of culturing and preparing the organisms for the tests followed closely that 
described by Ruehle and Brewer (U.S, Dept, of Agriculture, Circular No. 198, 
Dec. 1931) in the case of Eberthella typhia and transfers from the medication 
tubes into fresh media were made aner exposures of 5, 10, and 15 minutes 
respectively and the readings taken after 48 hours' incubation. The “phenol 
coefficients" were calculated in all cases from the results of the ten-minute 
exposures to compounds under discussion on the one hand and to phenol on 
the other. A phenol control test always accompanied the tests with these 
compounds, carried out on any given day. Most of the derivatives were found 
to have a very low toxicity to mice, the minimum lethal dose (subcutaneously) 
varying from 0-6 to over 10 mg. per gramme body weight. — E, Klarmann, 
V. A. Shtemov and L. W. Gates, J. Lab. din. Med.f 1934, 19, 835, and 1934, 
20, 40. 

The Bactericidal Action of Orthoalkyl Derivatives op />-Chlorophenol 
UPON Organisms of the Typhoid Colon Group 

Minimum Concentrations Effective in 10 Min. (I) and Phenol Coefficient (II) 



Eberthella Typhi 

Escherichia Colt 


I 

II 

I 

11 

p-Chlorophenol 

1 : 650 

4-3 

1 ; 600 

4-6 

Alkyl Radical 
Methyl . . 

Ethyl . . 
«-Propyl 
w-Butyl . . 
7J-Amyi . . 
sfc.-Amyl 
w-Hexyl 
Cyclohexyl 
K-Heptyl 

1 ; 2,000 

1 : 4,000 

1 : 14,000 

1 : 22,500 

1 : 25,000 

1 : 7,000 
(1 : 3,250) 1 

> 1 ; 4,000 
(1 ; 3,000) 

12-5 

28-6 

93*3 

141*0 

156-0 

46-7 

(23-2) 

<26*7 

(20*0) 

1 : 2,000 

1 : 3,500 

1 : 12,000 

1 : 16,000 

1 ; 20,000 

1 1 ; 5,000 

(1 ; 5,000) 

>1 ; 2,000 
(1 : 2,000) 

14-3 

26 -9 

85 -7 
114-0 
154-0 

41-7 

(35-7) 

< 14-3 
(14-3) 

Phenol (control) . . 

1 : 140—150 

1-0 

1 : 140—150 

1.0 
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The Germicidal Action of Homologous Derivatives of o-Chlorophenol 
UPON Organisms of the Typhoid-Colon Group 


Minimum Concentrations Effective in 10 Min. (I) and Phenol Coefficients (II). 



Eberthella 

Typhi 

Escherichii 

r Coli 

I 

II 

I 

II 

o-ChlorophenoI 

1 : 350 

2*5 

1 : 300 

2-3 

ji-Alkyl Derivatives 

Methyl . . 

Ethyl . , 
«-Propyl 
«-Butyl . . 

«-Amyl . . 
tert.-Amyl 
n-Hexyl 
w-Heptyl 

1 ; 1,000 

1 ; 2,750 

1 ; 6,000 

1 : 13,000 

1 ; 12,000 

1 : 4,500 
(1 : 3,500) 

(1 : 2,500) 

6-3 

17*2 

40-0 

86-7 

80*0 

321 

(23-3) 

(16.7) 

1 : 700 

1 : 3,500 

1 : 4,000 

1 : 5,000 

1 : 2,500 
(1 : 2,500) 

5-4 

29-2 

33 *3 

38-4 

19*2 

(17-9) 

Aromatic Derivatives 

4-Benzyl 

O-Benzyl 

1 : 5,000 

1 : 3,750 

1 

35*7 1 : 3,500 

25*0 1 1 : 3,000 

26-9 

23*1 

Phenol (control) . . 

1 j 140—150 

1-0 

1 : 140—150 

1-0 


The effect of change of concentration on the relative activity of phenol and 
parachXoxometacxesoX, By determination of the concentration exponent for 
phenol and parachlorometacxe^ol by methods involving counting and calculated 
from the times for 50% death of B. coli (Type I)^ it was found that the latter 
bactericide increases in activity much more rapidly than phenol when con- 
centrations are increased by the same amount. The reverse is true on decrease 
of concentration. — ^E. R. Withell, Quart. J. Phar^n., 1942, 313. 

Determination of p-Chloro-m-xylenol in Antiseptic Solutions, 

20 ml. of solution is made alkaline with 2 ml. of 50% sodium hydroxide, 
the alcohol distilled off and the oils extracted by shaking twice with light 
petroleum. The light petroleum extract is washed twice with water, and 
the combined aqueous liquids are treated with 20% calcium chloride solution and 
filtered to remove soap. The filtrate and washings are acidified with hydro- 
chloric acid and extracted with ether. The soap contains some adsorbed 
/»-ch[oro-w*-.xylenol which may be removed by three extractions with boiling 
alcohol, diluting, filtering, evaporating off the alcohol under reduced pressure, 
acidifying and extracting with ether. The mixed ethereal liquids are evaporated, 
the residue dissolved in the minimum quantity of alkali and the phenol compound 
precipitated by a current of carbon dioxide and extracted with ether. The 
ethereal solution is evaporated and the residue dried and weighed. The 
p-chloro-jw-xylenol obtained usually melts at about 110®; its identity can be 
confirmed after recryatallisation from benzene. If the solution contains a liigh 
proportion of essential oils, the phenolic residue may contain some oil which 
may be removed by treatment with light petroleum and alkali. — R. P. Merritt 
and T. F. West, Analyst, 1938, 257. 

The following method has yielded satisfactory results for solutions containing 
a variety of soaps and essential oils. Method. — 20 ml. of the antiseptic solution 
are pipetted into a separator and acidified with 6N sulphuric acid. The oily 
layer is extracted three times with ether (25 ml.), the combined ethereal extracts 
are washed three times with water (10 ml.) and the water washed with IS ml. 
ether. The ethereal solutions are combined and dried over sodium sulphate and, 
after removal of the solvent, the residue is boiled for 45 minutes on a hot plate 
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under reflux with 20 nil. of a 4% solution of naphthalene- P>sulphonic acid in 
methyl alcohol. The solution is transferred to a separator with twice its volume 
of N sodium hydroxide solution and 20 ml. of petroleum spirit, and the mixture 
shaken vigorously. The petroleum spirit is extracted three times with N 
sodium hydroxide (10 ml.), a little alcohol being used if necessary to break 
the emulsions formed. The combined alkaline extracts are acidified with 6N 
sulphuric acid extracted three times with 25 ml. of ether, the ethereal extract is 
washed with water in the usual way and dried over sodivim sulphate, the solvent 
is removed, the residue dried in a vacuum desiccator and weighed. In some 
instances the result at this stage is high and accordingly, as a general method, 
it is preferable to purify the crude phenol by dissolving in the smallest quantity 
of sodium hydroxide solution, diluting with water to 60 ml., and precipitating 
with carbon dioxide. The suspended phenol is then extracted with ether, 
separated* dried in the usual manner and weighed. This process may not be 
successful if essential oils containing phenols are included in antiseptics, 
although this appears unlikely in view of the oils available. — D. McNicoll, R, P. 
Merritt, and T. F. West, Analyst, 1939, 261. 

Pentachlorophenol 

Pentachlorophenol is a weak acid, soluble in alcohol. It is stable and melts 
at 190*2°. The sodium salt is soluble in water. It is used in the field of in- 
dustrial preservation being a very efficient fungicide against widely differing 
types of organisms. The sodium salt is equally toxic. — ^T. S. Carewell and 
H. K. Nason, Industr. Engtig Chem., 1938, 30, 622. 


CROCUS 


Crocus (B.P.C,). Should lose not more than 12*5% of 
moisture and then yield not less than 60% of alcohol (60%) 
extractive; styles and anthers, not more than 8%, and foreign 
organic matter, not more than 2%; ash, not more than 7*5%; 
light petroleum extractive, not more than 1 % . The water extract 
of 0*02 g. in 100 ml. yields a colour similar to and not less intense 
than 0*1% w/v potassium dichromate solution. The N.F. VII 
allows not more than 10% of yellow styles, not more than 2% of 
foreign organic matter, not more than 7^5% of total ash, and not 
more than 1 % of acid-insoluble ash; a similar test for intensity of 
colour is included. 


The Food and Drug Administration of the U.S. Dei>t. of Agriculture defined 
saffron as the dried stigma of Crocus satiznis L.; required to contain not more 
than 1 0 % of yellow styles and other foreign matter, not more than 1 4 % of volatile 
matterwhen dried at 100°, not more than7*5% of total ash, and not more than 1% 
of ash insoluble in hydrochloric acid. — S.R.A,, F.D., No> 2, Rev. 5, Nov. 1936. 

Adulteration of saffron with carthamus flowers and cdendula can be detected 
by the orange-red or clear-blue fluorescence of the material when exposed to 
ultra-violet light. — A. Castiglione, Ann. Falsif., 1933, 26, 41. 


CUPRUM 

Cupri Sulphas (R.P.). CuS04,5H20= 249*7. Estimated by 
interaction of the cupric salt with potassium iodide in solution 
containing 10% of acetic acid, the liberated iodine being titrated 
with standard thiosulphate solution, using starch mucilage as 
indicator. Should contain from 98*5% to the equivalent of 101 % 
of CuS 04 , 5 H 20 . No standard or method of assay was included 
in the B.P . *14. Cupri Sulphas, U.S.P.XII, contains from 63 to 
66*8% of anhydrous compound, equivalent to not less than 
98*5% of the crystallised substance. 
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Detection and Determination of Copper, Copper can be detected and 
determined by using sodium dicthyldithiocarbamate, N(C 2 H 6 )a*CS 2 Na. 
The reagent is used as a 0-1% solution in water. On adding the reagent to 
10 times its volume of test solution, previously made alkaline with ammonia, 
a golden-brown turbidity is produced in the presence of Cu. The determina- 
tion is carried out by adding 10 ml. of reagent to the test solution containing 
O’Ol to 0-1 mg. of copper and made alkaline with ammonia. The resulting 
solutioii is diluted to 100 and the colour of the liquid is compared with that 
of the liquid obtained by similarly treating solutions containing foiown amounts 
of copper. If preferred the coloured compound may be extracted from the 
aqueous solution by shaking with successive portions of carbon tetrachloride 
and the colour of the mixed extracts compared with that of standards treated 
similarly. Iron, if present, must be oxidised to the ferric condition, 2 g. of 
citric acid is then added and the liquid made more alkaline than pH 9 with 
ammonia. The copper is then determined as above, the coloured compound 
being extracted with carbon tetrachloride. 

For a modified method in which acacia is used to stabilise the coloured 
compound, see Analyst, 1937, 657. 

The coloured compound should be e:rtracted with carbon tetrachloride before 
comparing the colours. _ The precipitation of ferric hydroxide causes a serious 
loss of copper and the diethylthiocarbamate reagent is too sensitive for medicinal 
substances. — ^N. Evers and L. A, Haddock, Pharm. J., i/1934, 452. 

Small amounts of copper may be detected and determined by using benzoin 
oxime (ry#!. Cupron), CgHo'CHOH'C : NOH'CaHg. The reagent is used as 
a 1 % solution in ricohol. (20 ml. of the solution to be tested is made slightly alka- 
line with ammonia and 1 ml. of the reagent added.) In the presence of copper a 
green precipitate is produced either at once or after some hours, according to 
the proportion present. In the absence of tartrate ions, precipitates are also 
given by Co, Ni, Pb, Fe and Al. For the determination of copper, the test 
solution, containing not more than 0*05 g. of copper, is treated with excess of 
solution of ammoma, raised to the boiling-point, and then treated with a slight 
excess (about 5 ml.) of a 4% alcoholic solution of the reagent. The precipitate 
is washed free from soluble salts with hot 1 % ammoma solution, and then with 
hot alcohol to remove excess of the reagent. The precipitate is dried to constant 
weight at 110®. Each gramme of residue is equivalent to 0-2202 g. of Cu. In 
the presence of any interfering element, a solution of sodium potassium tartrate 
must be added to the test solution. 

Minute amounts of Cu are found in chemicals and galenicals. In view of 
the value of such traces in haemoglobin formation it is unlikely that they would 
be harmful. — ^N. Evers and L. Haddock, Quart. J. Pharm., 1932, 458. 

Copper in various chemicals ranged from 0*4 parts per million in hydro- 
chlonc acid to 68 in ferric glycerophosphate, and in galenicals from 4 in 
ammoniated tincture of valerian to 580 in B.P. 1914 extract of ergot. — 
N. Evers and L. A. Haddock, Quart. J. Pharm., 1932, 458. 

Detection and Determination of Copper and Nickel, Copper and 
nickel may be detected and determined by using salicylaldoxime, 
CaHi-OH-CH : NOH. The reagent is used as a solution obtained by dis- 
solving 1 g. in 5 ml. of alcohol and diluting to 100 ml. with water. The test 
solution is acidified with acetic acid and one-twentieth of its volume of the 
reagent solution is added. In the presence of copper an immediate precipitate 
is produced. Determination of copper. — ^The test solution, containing not 
more than 0*1 g. of copper, is treated with sodium hydroxide solution until a 
precipitate appears, and is then acidified with acetic acid. 50 ml. of the reagent 
solution is added and the liquid is stirred to coagulate the precipitate, and 
filtered. The precipitate is washed with cold water and dried to constant weight 
at 100® to 105®. Each gramme of precipitate is equivalent to 0*1894 g. of Cu. 
Detection and determination of nickel. — ^The test solution is adjusted to pH 
7 to 8 and the reagent added. A green flocculent precipitate is produced in the 
presence of nickel. If traces only of nickel are present the solution becomes 
opalescent. The precipitate is stirred to effect coagulation, then filtered, washed, 
and dried at 100®. Each gramme of precipitate is equivalent to 0-1774 g. of Ni. 
Nickel and copper may be separately determined in mixtures by precipitating 
the copper first as described above in acid solution and then adjusting the 
filtrate and washings to pH 7 to 8 by means of ammonia, when the nickel com- 
plex is precipitated. 

5-bromoanthranilic acid was shovm to be superior to the unsubstituted acid 
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aa an aniU 3 rtical reagent for a number of bivalent metals. Reagent solution , — 
5 g. of 6-bromoanthramlic acid were neutralised with sodixim hydroxide and 
the solution diluted to 500 ml. The neutral solution gave no precipitates with 
calcium, barium, strontium and magnesium. Determination of copper. — A 
copper sulphate solution was diluted to 100 ml., a few drops of 5N acetic acid 
added, and the solution heated. 50 ml. of reagent were added per 0*05 g. of 
metal and gentle heating was continued for 80 minutes.^ Copper bromo- 
anthranilate was filtered off on a No. 4 sintered glass crucible, washed with 
hot water and dried at 105° to 110“ for one hour. Factor for copper — 0*1288. 
In the presence of ammonium acetate and Rochelle salt, it was found necessary 
to use a threefold excess of reagent. Determination of cobalt, — ^The procedure 
was the same as for copper. Factor for cobalt =* 0*1206. ^ Determination of 
nickel. — ^Nickel bromoanthranilate was sparingly soluble in hot water, but 
satisfactory results were obtained by washing with a solution containing 0*1% 
of 5-btomoanthranilic acid. The precipitate was finally washed with a little 
cold water. Factor for nickel =0-1200. — ^R. J. Sherman, J. Soc. chem. Ind., 
Lond., 1942, 164. 

Detection and Determination of Nickel. Nickel may be detected and 
determined by means of dimethylglyoxime (syn. diacetyldioxime), 
CHa'C : (NOH)*C : (NOH)*CHa. The reagent is used as a 1% solution in 
alcohol. A few drops of the reagent are added to the boiling acidified test 
solution, and the mixture is then rendered alkaline with solution of ammonia. 
In the presence of nickel, red needles are produced. In the presence of a large 
excess of cobalt (for example, in testing for nickel in cobalt compounds), 2 g. 
of the cobalt compound is dissolved in 20 ml. of water, 40 ml. of 10% potassium 
cyanide solution is added, followed by 10 ml. of N/1 sodium hydroxide and 
10 mi. of 20 vol. hydrogen peroxide. The mixture is heated in a water-bath 
for 10 minutes, 20 ml. of 10% ammonium chloride solution added and then 
2 ml. of the reagent. The solution is then evaporated to dryness on a water- 
bath. In the presence of nickel red flocks separate during evaporation, or if 
the proportion is extremely small the residue, which is otherwise yellowish, 
will be tinged with pink. For the determination of nickel, the test solution 
should contain not more than 0*1 g, of Ni in 200 ml. After precipitation as 
above, the crystals are filtered off after 1 hour, washed with hot water and dried 
at 115° for 45 minutes. Each gramme of residue, (C«H 70 jNa) 8 Ni, is equivalent 
to 0*2032 g. of Ni, Nickel may also be determined colorimetrically. In the 
absence of cobalt and copper a slight excess of bromine water is added, followed 
by ammonia solution until the bromine colour is*' removed. A few drops of the 
reagent are then added. The intensity of the red colour produced is compared 
With that obtained with known amounts of nickel. 

Insecticides. The specification of the Aissociation of British Insecticide 
Manufacturers (Bulletin No. 82; Ministry of Agriculture and Fisheries) requires; 

Copper Sulphate to contain not less than 98% crystallised copper sulphate 
(CuSO^SHaO); 

Bordeaux Powder to contain no water-soluble copper, and the equivalent 
amount of copper to be declared; 

Cheshunt Compound to consist of 2 parts of copper sulphate and 11 of 
ammonium carbonate by weight, and to contain not less than the equivalent 
of 3*8% Cu; 

Bu^undy Powder to contain not more than 2% alkalinity expressed as 
Na*COs and no water-soluble copper, the whole of the powder to pass through 
a 30-mesh B.S. sieve. 

Organic Copper Compounds. 

Cupri AJloxanas* (NjC 404 H)* Cu. A bluish-green fiocculent powder slightly 
soluble m water. The relative insolubility is a disadvantage from the therapeutic 
standpoint. 

Cupri Glycinas. (NH*CHjCOO)»Cu. A blue fiocculent silky powder 
soluble about 1 in 200 of water at 15°, but more than twice as soluble at 40°. 

0*06 g. per kilo in 0*5% solution intravenously killed a rabbit in 8 minutes, 
whilst a control of Salvarsan in proportion 0*1 g. per kilo was tolerated, hence 
the substance has a tqxic dose of about 2 g, for an average man. 

Cupri Iffippuras. (CoH(CO*NHCHjCOO)jCu. A bluish-green crystalline 
powder. Almost insoluble in water, but soluble about 1 in 200 of a mixture of 
glycenn and water equal parts. It is more soluble in pure glycerin. 
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DERRIS 

Derris (B.P.C. Supp. F). By continuous extraction with 
carbon tetrachloride, concentrating, and standing at 0® (seeding if 
necessary), filtering and air-drying not above 40®, crystals of the 
carbon tetrachloride compound equivalent to not less than 2% of 
rotcnone are obtained; (factor 0-719). Ash, not more than 6%; 
acid-insoluble ash, not more than 2%. Derris Pr®parata, B.P.C. 
Supp. V., contains 1-5 to 2-5% of rotenone. 

Lonchocarpus (B.P.C. Supp. V). Determined by the method 
for Derris, contains not less than 2% of rotenone. 

The value of derris root as an insecticide is now assessed upon a combination 
of rotenone and total ether-soluble extract contents. — G. A. Freak, Chem. & 
Ind., 1942, 430. 

Determination of Rotenone, The powdered material is mixed with 5% 
of decolorising charcoal and extracted by percolation with ethyl acetate. 
Percolation is carried out in percolators which slide inside other metal tubes 
which are permanently fixed in the water jacket. The drawn out ends of the 
percolators pass through rubber stoppers into filter flasks immersed in cold 
water. The diameter of the percolators is about fin. for 10 to 20 g. of material, 
1 in. for 20 to 40 g., and IJ- in. for 40 to 100 g., each percolator being about 1 8 in. 
long. In the tapering ends of the two larger tubes, Gooch crucible discs are 
placed on which rest discs of filter-paper with a wad of cotton wool. The 
amount of material used for extraction should be sufficient to yield about 1 g. 
of rotenone. After extraction a weighed quantity of pure rotenone is added to 
the resins sufficient to bring the proportion present to at least 40%, and 1 g. is 
added if the amount present is already up to or above 40%, and the whole is 
warmed and mixed and then left overnight in a desiccator containing carbon 
tetrachloride. The crystals are broken up, washed with solution of rotenone in 
carbon tetrachloride until no further colour is obtained and dried at about 40® 
for 6 hours. The purity of the crude carbon tetracliloride complex varies 
between 91 and 96%; the mean value, 94%, may be used in approximate 
routine work. The purity can be accurately determined by triturating the 
complex with a saturated solution of rotenone in dehydrated alcohol, leaving 
the mixture overnight in a desiccator containing alcohol, filtering, washing 
with alcohol, drying at 100® and weighing. — R. R. le G. Worsley, J. Soc. chem. 
Ind., Land., 1936, 349T. See also iWd., 1937, 13T, 175T. 

Although there is usually good agreement, occasionally large differences occur 
between the results of carbon tetrachloriae extraction and cold chloroform 
extraction, and the former cannot be relied on to extract the rotenone 
completely. The following process is based on that of Beach (Soap, 1936, 
12, 109). 30 g. of powdered root is shaken for 2 hours with 300 ml. of 

chloroform, then left overnight and shaken for another hour. Alternatively, 
the mixture is shaken for a short time, left overnight, shaken by hand 
at intervals during the next day and then on the following day for a short 
time before continuing the assay. The liquid portion is poured off into a 
filter funnel large enough to hold sufficient to give 200 ml. of filtrate and the 
funnel is covered with a clock-glass. The filtrate is collected in a 200 ml. 
graduated flask, precautions being taken to avoid evaporation. The chloroform 
is removed from the filtrate by distillation until about 50 ml. remains; this is 
removed practically completely on the water-bath, the last traces being removed 
by heating on the water-bath under reduced pressure. 10 ml. of carbon tetra- 
chloride is added and removed, first on a boiling water-bath and then at a lower 
temperature with a vacuum pump, the process being repeated with 5 ml, of 
carbon tetrachoride. The residue is dissolved in 1 5 to 25 ml. of carbon tetra- 
chloride saturated at 0® with rotenone, the solution cooled, seeded if necessary 
with a crystal of rotenone-carbon tetrachloride complex and set aside in a cool 
place for 2 days, then in ice for 3 hours. The crystals are then filtered ofi‘ and 
weighed. The error due to change in volunie of the chloroform due to dis- 
solution of the extracted matter is small and its effect is somewhat compensated 
by evaporation of the chloroform during filtration. The purity of the rotenone 
complex may be ascertained if required by determining the specific rotation of 
a 5% v}/v solution in benzene. The pure complex gives a rotation of —16*25® 
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and it is sufficiently accurate to assume that the purity xs proportional to 
rotation. In the so-called Sumatra type of denis root there is no crystallisation 
of complex even on storing at 0®, and in these cases 2 g. of pure rotenone complex 
must be added to the extract from 40 g. of root. — M. Seaber, J. Soc, chem, 
Jnd„ Land,, 1937, 168T. 

Tlie following method, recommended for inclusion in the B.P.C.^ is based 
upon the work of H. E. Coomber, J. T. Martin, and S. H. Harper (J, Soc, cheni. 
Ind.,Lond., 1942, 111):— 

Weigh accurately 20 g,,in moderately fine powder, and extract for three hours 
by continuous extraction with boiling chloroform; remove most of the chloro- 
form and transfer the residual solution to a 100 ml. conical flask, washing out 
the extraction flask with carbon tetrachloride, and evaporate almost to dryness 
on a water-bath in a current of air and, finally, for about five minutes under 
reduced pressure. Dissolve the extract in 15 ml. of hot carbon tetrachloride, 
evaporate off the solvent as before and repeat the solution and evaporation 
wdtn a further 10 ml. of carbon tetrachloride. To the residue add 25 ml. of 
carbon tetrachloride saturated at 0“ with pure rotenone and dissolve by heating 
gently under a reflux condenser, cool in ice for ten minutes, add one or two 
small crystals of rotenone-carbon tetrachloride compound if necessary and 
rotate the flask until crystallisation is apparently complete. If only a small 
quantity of crystalline matter separates dissolve 1 g., accurately weighed, of 
pure rotenone in the solution and repeat the crystallisation, deducting in the 
calculation of the result of the assay the weight of pure rotenone added. Place 
the flask in ice and allow it to stand at 0® overnight. Filter off the crystals in 
a suitable weighed crucible, wash the flask and crystals with 1 5 ml. of ice-cold 
carbon tetrachloride saturated with rotenone and dry the crucible with its 
contents at 40® for one hour. Add 25 ml. of dehydrated alcohol saturated at 0® 
with pure rotenone to the contents of the stoppered crucible, break up the 
crystalline mass by stirring and allow the closed crucible and contents to stand 
at 0® for four hours; remox'e the alcohol by suction, wash the residue of rotenone 
at 0® with 10 ml. of the dehydrated alcohol saturated with pure rotenone, dry 
at lOS® and weigrh. Remove the crystals, mix well, dissolve 1 g., accurately 
weighed, in sufficient benzene to produce 25 ml. at 20® and determine the optical 
rotation in a 10-cm. tube at 20®. Calculate the purity of the rotenone obtained 
by multiplying the observed rotation in degrees by 100 and dividing by 9*04, 
and calculate the percentage of pure rotenone in the sample after making 
allowance for the rotenone added during the process of the assay. Note: — The 
saturated solution of rotenone in carbon tetrachloride is prepared by dissolving 
2 '72 g. of pure rotenone in hot carbon tetrachloride, cooling, and maldng up 
to 1000 ml. at 0°. The saturated solution of rotenone in alcohol is prepared 
by dissolving 1-244 g. of pure rotenone in absolute alcohol and making up to 
1000 ml. at 0®. 

Commercial samples examined by the carbon tetrachloride process have 
been shown to contain from nil to 6*9% of rotenone. — JBrdl. imp, Inst., bond.. 
1933, 32, 469. 

The carbon tetrachloride method of determining rotenone gives results which 
are low if the rotenone content of the resin (either isolated or present in the 
root) is below about 17%, and is seriously in error if the rotenone content of 
the resin is below 10%. It fails completely for resins of very low rotenone 
content. A resin may contain up to 15% of rotenone, i.e., 2*4% of rotenone 
in the root, and yet give no rotenone by the standard method of determination. 
The rotenone-carbon tetrachloride crystals which separate in the determination 
of rotenone are at most 90 to 95%, probably only 80 to 90%, pure.— R, S. 
Cabn and J. J. Boam, J. Soc. chem'. Ind., bond., 1935, 37T. 

Determination of rotenone in derris root. — ^Th. M. Meijer and D. R. 
Koolhaas, Jndustr. Engng. Chem. {anal, Edn.), April, 1940, 205. 

Approximate Colorimetric Determination^ The violet colour produced 
by the action of strong sulphuric add containing nitrite on derris extract is 
proportional to the ether extract. 1 g. of air-dried derris powder is shaken for 
five minutes with 10 ml. of acetone. The suspension is then filtered, and 1 ml. 
of the filtrate is diluted to 25 ml. with distilled water. 0-2 ml. of the milky 
solution is pipetted into a dry test-tube and treated with 5 ml. of a 10% solution 
of sodium nitrite in strong sulphuric add, added slowly. The intensity of the 
colour is measured in a Pulfrich “Stufenfotometer” with a S53 (wave length 550) 
filter. The percentage of ether extract can be calculated from these merisure- 
ments. An approximate determination without the use of a photometer may be 
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made by employing solutions of cobalt chloride in water and in alcohol as 
colour standards. These solutions are stable if kept in sealed tubes. — ^T. M. 
Meijer, per Quart. J. Pkann,^ 1937, 86. 

Direct insecticidal tests show that no single chemical method of assay truly 
assesses the relative potencies of derris. The toxicity is determined not only by 
the rotenone content but by the precursors of deguelin and toxicarol also. — 
Rothamsted Experimental Station Report for 1935, p. 58. 

Constituents, In addition to rotenone, a dimorphic substance (m.p. 1 89® 
and 192° to 194®), isomeric with tephrosin, CsaHaigO?, and having insecticidal 
properties, has been isolated from derris. Published data on the relative 
toxicities of rotenone, deguelin, tephrosin, and toxicarol are inapplicable to the 
assessment of the toxicity of derris resin, as the last three compounds do not 
occur as such (or, at most, in very small amounts) in derris resins. The 
conclusion, often drawn from published data, that the value of a derris root or 
resin can only be assessed by its rotenone content, is quite unjustified. — R. S. 
Calm and J, J. Boam, J, Soc. chem. Ind.^ Lond., 1935, 42T. 

The toxicity is due to rotenone, deguelin and an unidentified compound. The 
latter is crystalline and is laevorotatory in benzene. When treated with alcoholic 
potash it gives a high yield of optically inactive toxicarol. It has one-tenth the 
insecticidal power of rotenone. Stability. Derris is stable for years in tins 
stored under dry, cool conditions. Exposure to light causes loss of activity. — 
J. T. Martin, J. Soc. chem. Ind., Land., 1937, 79T. 

Rotenone 

Colour Test, To 1 ml. of solution in acetone add 1 ml. of diluted nitric acid 
(1 part acid and 2 parts water) and allow to stand for 30 seconds. Dilute with 
8 or 9 ml. of water and add 1 ml. of strong solution of ammonia. A blue colour 
is produced with 0*0001 g. of rotenone. — ^H. A. Jones and C. M. Smith, hidustr, 
Engng Chem. {.anal. Edri).^ 5, 7, 75. 

The purity of commercial rotenone can be determined colorimetrically by 
means of the red colour produced when nitric acid and sodium nitrite are 
added to a mixture of a solution of the sample in acetone and an equal volume 
of 10% solution of potassium hydroxide in 95% alcohol. Standard conditions 
must be employed, — C. R. Cro§s and C. M. Smith, J. Ass. off. agric. Chem,. 
Wash., 1934, 17, 336. 

Detection and Determination of Rotenone in Insecticides, 1 to 2 ml. 
of sample is diluted to 5 ml. with chloroform, 5 ml. of lO*^ solution of thymol 
in chloroform is added, followed by 3 ml. of a mixture of nitric acid 0 *2 ml. and 
hydrochloric acid 100 ml. In the presence of rotenone a bluish-green to blue 
colour develops on shaking for about 30 seconds. 

Determination, A. To 10 ml. of a chloroformic dilution of the insecticide 
containing 0*05 to 2*5 mg. of rotenone per ml. is added 10 ml. of thymol 10% 
in chloroform and 2 ml. of a mixture of 100 ml. of hydrochloric acid with 2 *5 ml. 
of solution of hydrogen peroxide. After shaking for 1 minute the mixture is 
exposed to ultraviolet light. A greenish-blue coloration appears in 15 minutes 
and after 30 minutes the colour is compared with that produced by known 
quantities of rotenone similarly treated. 

B. The insecticide is diluted with acetone instead of chloroform as in the 
above test, and the thymol solution is also prepared with acetone. 10 ml. of the 
thymol solution is added to the insecticide dilution, followed by 0*1 ml. of 
solution of hydrogen peroxide and 5 ml. of hydrochloric acid. The mixture is 
wanned to 20® by immersion in warm water and the colour produced after 20 
minutes is compared with that obtained by similarly treating known amounts 
of rotenone. In the presence of kerosene or extracts of pyrethrum, similar 
additions should be made to the standards. — H. D. Rogers and J. A. Calamari, 
Jndustr. Engng Chem. (anal. Edn.), 1936, 135. 

A survey of the correlation of toxicity and optical activity of derris deriva- 
tives. — R. S. Cahn, J. Soc. chem. Ind,, Lond., 1936, 259T. 

Toxic Constituents of derris root. — ^T. A. Buckley, J. Soc. chem. Ind., 
Lend., 1936, 285T, 


DEXTROSUM 


Dextrosum (B.P.). CoHi206=lSO’l. Loses not more than 
2-5% at 105®, and then a well-boiled 10% tu/v solution has a 
specific rotation of not less than H-52®. Residue after ignition and 
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re-ignition with sulphuric acid, not more than 0* 1%. Dextrosum, 
U.S,P, XII y loses 8 to 10% at 100°. Ammonia solution is 
added to the solution for the determination, which on the 
dried substance is +52-5° to -h53-0° at 25°. Dextrose which does 
not conform to the official limits for moisture may be used for the 
preparation of aqueous solutions, provided it meets all other 
requirements and allowance is made for the different water con- 
tent. The moisture limits of 8 to 10% are determined at 100°. 
Glycosum, P. Helv. F, is pure anhydrous dextrose containing not 
more than 1 % of moisture. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
dextrose as the product chiefly made by the hydrolysis of starch or a starch- 
containing substance, followed by processes of refining and crystallisation. 
Anhydrous dextrose was, required to contain not less than 99*5% of dextrose 
and not more than 0-5% of moisture. Hydrated dextrose was required to con- 
tain not less than 90% of dextrose and not more than 10% of moisture including 
water of crystallisation. Glucose^ mixing glucose, confectioner’s glucose, was 
described as a thick, syrupy, colourless product made by incompletely hydro- 
lysing starch, or a starch-containing substance, and decolorising and evaporating 
the product and was required to contain on a basis of 41® Baum^, not more 
than 1% of ash, chiefly chlorides and sulphates. — S.R.A., F.D., No. 2, Rev. 5, 
Nov. 1936. 

Reducing Sugars. 

Determination. The method is based on the reduction of an alkaline 
solution of potassium ferrocyanide and titration of the resulting ferricYanidc 
with ceric sulphate, using o-phenanthroline ferrous sulphate as indicator. 
Approximately N/lOO ceric sulphate Is prepared by dissolving the required 
amount of ceric suliphate in 600 ml. of water to which 100 ml. of a 
1 to 1 sulphuric acid solution has been added, and diluting to 1 litre. 
A 0*025M solution of the indicator is prepared by dissolving 0*695 g. of 
crystalline ferrous sulphate and 1*485 g. of o-phenanthroline monohydrate in 
water to 100 ml. The alkaline ferrocyanide solution contains 4 g. of potassium 
ferrocyanide and 24 g. of sodium carbonate per litre. The ceric sulphate is 
standardised against pure anhydrous dextrose. 10 ml. of a solution containing 
between 5 and 10 mg. of glucose is warmed on a steam-bath with 25 ml. of the 
alkaline ferrocyanide solution for exactly ten minutes, the solution is cooled to 
room temperature, 10 ml, of 5N sulphuric acid and 2 drops of the indicator are 
added, and the solution is titrated with the ceric sulphate solution. A correction 
has to be made for the volume of the ceric sulphate solution required ijy the 
indicator, which is obtained by a blank titration. If used for the determination 
of reducing sugars in a plant extract the latter must be clear and colourless. 
I’his is obtained by extracting the plant material with alcohol (80%), evaporating 
to a low bulk, adding a saturated solution of neutral lead acetate and removing 
the excess of lead by disodium phosphate; decolorising charcoal is added and, 
after allowing to stand for thirty minutes with occasional stirring, the mixture 
is filtered through a thin layer of talc on a filter paper. The extract is diluted 
to a definite volume so that 10 ml. of the dilution will not contain more than 
10 mg. of reducing sugar. For the determination, 10 ml. of the dilution is 
treated as in the above standardisation of the reagent. For the determination of 
the sucrose 50 ml. of the plant extract is neutralised to the red colour of methyl 
red with acetic acid, 2 to 4 drops of a 1% solution of Wallerstein invertase 
scales are added and the solution allowed to stand for two hours at 28®. I’he 
solution is then diluted to the reqtiired volume and ' ’ * 

10 ml. detennined. As the invertase solution has a sli 
necessary to cany out a blank determination on this 
Industr. Engng Chew. {anal. Edn.\ 1936, 138. 

Reducing sugars may be determined quantitatively by titration of boiling 
alkane section with potassium ferricyanide containing methylene blue as 
indicator. The method has also been used for sucrose, lactose in milk, glucose 
in mme and mixtures of maltose and glucose. — S. W. Cole, Biochein. J.y 1933, 723. 

The potentiometric estimation of glucose with potassium ferricyanide in 
sodium carbonate solution gives a greater accuracy as compared with Fehling 
method.’ — H. T. S. Britton and L. Phillips, Analyst, 1940, 149, 


me reavicmg sugars m 
Lght reducing action it is 
reagent. — ^W. Z. Hassid, 
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Fructose. 

lodometric Determmation. The method is j 

a solution of copper carbonate After the reduction III of 

cuprous oxide is removed by filtration and the cunril^^r. Precipitated 
determined by the addition of sulphuric acid the filtrate 

titration of the liberated iodine with sodium thiosulohate^froS^a^i 
of the volume of reagent used the extenfof the ?eS^ blank titration 
Thereagentis prepared by dissolving 250 g of notassium 
hot water and adding 100 g. of poCfum KKtf in f 
when solution is complete a solution containing 15 quantitiecs 

added and the solution diluted to 1 litre after cocfiinc to*15“ 

« carried out by adding 20 ml. of the fructSe aX?Sn tfso of 

and warming the mixture at 49“ in a stoonered hnrtlp 

mixture is cooled and diluted to 100 ml • filtered hours. The 

first 25 ml. of the filtrate. SO ml. of thVfitratl is «pOng the 

potassium iodide added and the liberated iodine titrated 

thiostfiphate. A blank titration on 50 nfi ofTe copp« rl^t 

SS? ”*• « siveTby“th” foliowiSg 

in which M is the difference between the blank and actual titration*, Tl,» 

Glucosum Liquidum (£.P.). not less than 1-490. 

Ash, not more than 0-6%. Sulphur dioxide limit, 450 parts per 

Liquidum, U.S.P. XII, loses not more than 21% of its weiphf 
ash, not more than 0-5%. weigtit, 

Determination of Glucose. 0-2 ml of samnle i« i i - 

f|«»|'^|3?Mlowed^^ 

of Fdfiinys sofurion S a bS «“te-balh for 30 mriutes® The'pr^ipititeii 
separated by centnfuging, washed four times with 2 ml. of distiUe§ 

^-nl ■ f"‘^ f * solution is made alkaline mVSofoa 

filtrate mat up to 100 ‘.^"usfngT* 

is determined colorimetrically against a stLidaS coppe? sSutiW^contafnf^^ 
not more than 0 *05 mg. of Cu. As some auto-reduction^of ^ 

Lactosum(B.P.^drf.i). QtHsA„HaO=360-2. A 10%r«/u 

specific rotation, determined at 20°. of 
-1-52 to -f52-6 . Ash, not more than 0-l»/„. Tests for more 
so uble sugars, copper and acidity are included. Limit of matter 
soluble m 4 parts of alcohol (90%), 0-2% (limit of more soluble 
sugars). Lactosum, U.S.P . XII, should leave not more than 0- 1 % 
ot ash, and should comply with tests for sucrose, dextrin and 
starch, and for dextrose. 

Ltevulosum (B.T.). C,H^Oa= 180 - 1 . Determined at 20 ° 
T ® ^^^l-boiled lO/o iv/v aqueous solution, the specific rotation 
should be not less than -81°. Loss at 105°, not more than 5%. 
Sulphated ash, not more than 2-5%. 

Depuratum^(S.P.). Sp. gr. 1-359 to 1-361. «„ for a 
40 /o w/v decolorised solution, -(-0-6° to -2°, corresponding to 

to/to. Artificial invert sugar is excluded by adding one drop of 
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resorcinol in hydrochloric acid solution to an evaporated ethereal 
extract, when no persistent cherry-red or brown-red colour 
should be produced, Mel, U.S.P. XII^ has a sp. gr. of not less 
than 1-099 at 25° when diluted with twice its weight of water and 
should comply wdth tests for acidity, starch or dextrins, foreign 
colouring matter, azo dyes, and with the following test for artificial 
honey or added invert sugar: — 

If 1 g. of honey be triturated with 20 ml. of ether in a mortar, filtered, 
the filtrate allowed to evaporate, and 1 drop of a 1% resorcin solution in 
hydrochloric acid added, a pink colour may form which disappears in half a 
minute, but an orange, cherry or brown-red colour must not be produced. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
honey as the nectar and saccharine exudations of plants gathered, modified 
and stored in the comb by honeybees {Apis melliftca and A. dorsata). Was 
required to be Isevorotatory and to contain not more than 25% of water, not 
more than 0-25% of ash, and not more than 8% of sucrose. Comb honey is 
contained in the cells of comb. Extracted honey is separated from the imcrushed 
comb by centrifugal force or gravity. Strained honey is removed from the 
crushed comb by straining or other means. — S.R.A.^ F.D.t No, 2, Rev, 5, Nov. 
1936. 

Sucrosum (5.P.). Ci2H220u== 342-2. Specific rotation in 
10% zv/v solution, -|-66° to -f 66-7°. Ash, not more than 0-05%. 
The absence of ultramarine should be indicated by the absence of 
unpleasant odour in one hour on the addition of dilute hypo- 
phosphorous acid to the clear, colourless, odourless solution. 
The U,S.P. XII determines the specific rotation on a 26% w/v 
solution of Sucrosum dried at 105°, and in a 200 mm. tube; it 
should not be less than +65-9°. The Fr, Cx. 1937 requires a 
16*29% solution of the dry substance in a 2 dm. tube to have a 
rotation not less than 21 '6°. 

Sucrose may (in the absence of a polarimeter) be approximately estimated 
by heating 1 g, in 50 ml. of water, to which 10 drops of hydrochloric acid 
have been added, for ha^ an hour on a water-bath. The solution is then 
cooled and neutralised with soda and made up to 100 ml, with water, and the 
invert sugar thus formed is estimated with Feming's solution, 1 ml. of which is 
approxmately equivalent to 0-005 g, of invert sugar, the calculation being on 
the basis that 360 of invert sugar represents 342 of cane sugar. 

Determination of Invert Sugar in Cane Sugar, U.S.P. XII gives the 
following: Dissolve 20 g. sucrose in enough distilled water to make 1 00 ml. ; filter if 
necessary. To 50 ml. of the clear liquid add 50 ml. of alkaline cupric tartrate 
solution: heat the mixture so that 4 minutes are required to bring it to boiling 
point and boil for 2 minutes. Add 100 ml. of cold recently boiled distilled water, 
and collect and weigh the precipitated cuprous oxide as follows. Prepare a 
Gooch crucible with an asbestos layer. Wash the asbestos with distilled water, 
followed successively by 10 ml. of alcohol and 10 ml. of ether, dry at 100® for 30 
minutes and weigh the crucible. Filter the precipitated cuprous oxide through 
the crucible, wash the residue on the filter with hot distilled water, then with 
10 ml. of alcohol, and then with 10 ml. of ether, and dry at 100® for 30 minutes. 
The weight of cuprous oxide does not exceed 0-112 g., corresponding to not 
more than 0*3% of invert sugar. 


DIGIT AUS 

Folium (B.P. Add. T), Should contain not more than 
2% of foreign organic matter, lose not more than 8% at 100°, and 
leave not more than 5% of acid-insoluble ash. Digitalis, U.S.P. 
XII^ contains not more than 2% of browned leaves, steins, flowers, 
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or foreign organic matter; acid-insoluble ash, not more than 5%; 
moisture not more than 6%; activity of 0-1 g. equivalent to not 
less than one U.S.P. Digitalis Unit (equivalent to the International 
Digitiis Unit of 1928). Folium Digitalis, P. Helv, V, consists of 
the leaves of Digitalis purpurea Linn., collected when dry, dried 
immediately at 40° and then for 30 minutes at 55° to 60°. Moisture, 
not more than 1%; ash, not more than 10%; acid-insoluble ash, 
not more than 4%. Powdered digitalis consists of the powder of 
the whole leaf prepared without any residue and is not standardised 
biologically or chemically. 

Digitalis Lanata. The leaves of Digitalis lanata Ehrh. have become a 
regular article of commerce; their physiological activity has been investigated 
by a number of workers, and the results published show that they have an 
activity which is from two to five times as great as that of the leaves of D. purpurea 
Linn. The following characters enable the leaves to be distinguished from those 
of D, purpurea. The cells of both epidermises have anticlinal walls which 
are distinctly beaded. The non-glandular trichomes are uniseriate, consisting 
usually of from 10 to 14 cells; they are confined almost exclusively to the margins 
of the leaves. The paucity of the non-glandular trichomes causes the leaves 
to appear almost glabrous. Water pores occur singly or in groups consisting 
commonly of two pores. — ^T. Dewar, Quart. J. Pharm.t 1934, 331. 

Constituents. Digitalis contains several glycosides, to which its physiological 
activity is due; of these, digitoxin, C^HsaOis, and gitoxin, C 41 H 64 O 14 , have 
been obtained crystalline. A third glycoside, CiTHriOia, is described as having 
the composition of digitoxin with the addition of one molecule of dextrose; 
it is hydrolysed by the enzymes of the leaf into digitoxin and dextrose. 
The remaining glycosides have not been obtained in a state approaching purity; 
they are amorphous and more soluble than the crystalline glycosides. The 
latter are very sparingly soluble in water, but become more soluble in the 
presence of the amorphous glycosides. Distinctive names have been given to 
various mixtures, but only the two above-mentioned glycosides are definite 
substances. Gitalin and digitalein are mixtures of indefinite composition. 
Anhydrogitalin is a crude form of gitoxin. Digitalis seeds do not contain 
digitoxin or gitoxin, but contain a closely-related glycoside, digitalinum verum, 
CsflHfiftOn, associated with a large proportion of water-soluble glycosides and 
two physiologically-inactive glycosides, digitonin, CssHsoOat, and gitonin, 
CijHsoOja. Digitalinum verum is not crystalline, but it forms crystalline 
derivatives. A standardised mixture of glycosides prepared from the seeds 
is known as digitalin, or digitalinum purum germanicum. 

A preparation of the glycosides representing about 74% of the total activity 
of the original leaf may be obtained by extracting the leaf with benzene. The 
residue is extracted with alcohol, and benzene added followed by water. The 
aqueous-alcoholic layer is concentrated by means of chloroform followed by 
precipitation of the glycosides with -light petroleum. — ^E. Hesse, W. Altner and 
J. Becher, Klin. Wsckr., 1933, 12, 1862. 

Fresh concentrated infusions made with 20% alcohol or 0*1% chloroform 
water are essentially digitoxin preparations, whereas the fresh B.P. infusion 
is a digitalein preparation. Old concentrated infusions showed absence of 
therapeutic vdue in the filtrate with presence of toxic effects, the sediment 
being also toxic and possessing tonic effect. — ^K. Samaan, Pharm. J., i/ 1921, 481. 

Differentiation of Cardiac Glycosides. Digitoxin warmed for 3 minutes 
on a water-bath with 2 drops of glacial acetic acid and 10 drops of 0*3% w/v 
solution of vanillin in hydrochloric acid gives a permanent indigo blue colour: 
strophanthin-k gives a non-persistent deep blue precipitate, soluble in more 
acetic acid. Digitoxin in solution can be extracted before applying the test, 
by shaking with chloroform after rendering the solution alk^ine with borax, 
drying and evaporating the chloroformic solution. Ouabain evaporated to 
dryness on a water-bath with 1 ml. of a solution of 0*1 g. of dimethylamino- 
benzaldehyde in 20 ml. of alcohol (95%) containing 4 drops of sulphuric acid 
gives a residue which is coloured violet when moistened with acetic acid. German 
digitalin under similar conditions gives an eosin-red colour. Digitoj^ can be 
distinguished from German digitalin by addition of a reagent containing 1 drop 
of saturated bromine water in 20 ml. of sulphuric acid. German digitalin gives 
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a bright red, digitoxin shows no change. — A. Sanchez, J, Pharm. CJiim.y 
Paris, ii/ld36, 549. 

Stability. Digitalis dried at 100®F. immediately after harvesting is very 
stable in activity over a period of six years. Defatting slightly improves stability 
but air-tight and light-tight storage is entirely unnecessary. About 25% of 
the activity of the fresh drug may be lost during conunercial drying. — L. W. 
Rovce and H. W. Pfeifle, J. Amer. pharm. Ass., 1936, 855. 

Martindale*8 Chemical Assay for Digitalis. 

The determination of the value of a digitalis preparation (especially the 
tincture) by chemical means is fraught with considerable difficulties owing to 
many factors, e,g., the numerous glycosidal bodies contained, the fact that it 
is not possible to point to one glycoside as the jjotent constituent responsible 
for the activity of the drug, and again, the extraction of the substances in any 
degree of purity requires some analytical skill. 

A tincture having by physiological tests a m.l.d. calculated as 0*75 ml. per 
100 g. weight of frog was adopted as a standard. 

In a paper read before the Pharmaceutical Society of Great Britain, Dec. 
10, 1912, the results of examination were provided of a number of samples of 
leaves from various parts of the world (Great Britain, Germany, Italy, India, 
etc.). Almost all of these leaves gave tinctures of standard, or above standard, 
strength. (The paper was later published in a booklet entitled Digitalis Assay. 

The colorimetric method devised was claimed by Martindale to give results 
equivalent to the physiological assay method based on the minimum lethal dose 
required to kill a frog and calculated to 100 g. body weight. The method requires 
some care in carrying out, as it is strictly quantitative, It is as follows: — 

To determine whether a tincture is up to physiological test requirements 
(usually taken at m.l.d. = 0*75 ml. per 100 g. body weight of frog) mix 
10 ml. of the tincture with 10 ml. of water, precipitate with 10% neutral lead 
acetate solution (about 3 ml.), adding a little diatomite. Allow to stand for 
IS minutes, filter off on the pump and wash the precipitate slightly. Remove 
excess of lead from the filtrate with 10% sodium phosphate solution (about 
2 ml, required) and filter. Add a little calcium carbonate (about 0*2 g.) to the 
filtrate (to prevent possible hydrolysis of the glycosides), and evaporate to dryness 
on a water-bath. Add about 2 g. of dry washed sand to the residue and extract 
with chloroform five times by thorough trituration, using about 10 ml. on each 
occasion. Filter and evaporate the chloroformic solution and extract the residue 
with warm water on the water-bath, using 10 ml, and 5 ml. and again employing 
sand. Filter, evaporate to dryness in a porcelain basin, extract the residue again 
with cold chloroform to punfy it (about three or four quantities of 5 ml. each, 
using dry sand and triturating thoroughly with a small pestle) and filter. 
Evaporate the coinbined chloroformic liquors and dissolve the residue in 4 ml. 
of glacial acetic acid. Mix 0*1 ml. of this acetic solution with 1 ml. of sulphuric 
ammonium molybdate reagent in a 5x1 cm. test-tube and compare the depth 
of colour after five minutes with that produced with 10 ml. of the standard 
tincture, mounting the tubes on a little slab of plasticine and observing the 
colours by direct transmitted light using a white background. This coloration 
indicates the content of coinbined **active toater~soluble” glycosides (probably 
including dimtoxin). Further, if 0*1 ml. of the acetic solution be mixed with 
0*5 ml. of glacial acetic acid, and this be layered upon 1 ml. of the sulphuric 
smmonium molybdate reagent, the typical blue ring showing presence of 
digitoxin should be formed. 

Chemical assay processes used in the past centred on an estimation of the 
digitoxin — ignoring the bodies which are known to he readily soluble in water. 
That this was fallacious was shown by Ziegenbein, who found that leaves containing 
oi^ 0*125% of this glycoside were twice as active as those containing 0*226%. 

The above method includes the latter in addition to digitoxin or an allied 
body. The procMS includes a strong indication of digitoxin — either through 
the^ actual solubility of it in the repeated quantities of solvent (the amount of 
digito:^ in 10 ml* of tincture is extremely minute though sufficient to detect), 
or owing to the fact that digitoxin is soluble in the presence of the other 
glycosides^ and saponins. Results approximating the physiological m.l.d. results 
were obtained with the samples of tinctures referred to, even after 12 months* 
storage, 

Tschirch confirms Ziegenbein ’s findings that the digitoxin content in digitalis 
leaves IS not m proportion to the physiological activity. It was found that chloroform 
must be used repeatedly (eight shakings) to remove the entire active substances. 
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Absolute alcohol* acetone and amyl alcohol will exhaust leaves completely; 
chloroform, acetic ether and benzene partially. Ether and carbon tetrachloride 
do not extract the active substances at all. Acetone is especially good as yielding 
a colourless extractive. It can be used for assaying. (The use of acetone instead 
of chloroform in Martindale’s method might yield interesting results.) — 
Tschirch &^Wolter, Schweiz, ApothZtg,^ 56^ 469; per Pharm, J.t i/1919, 219, 

A comparison of the results of the biological assay and the colorimetric assay 
of Knudson and Dresbach on nine samples of leaves from 4 different species 
showed very close agreement. In the colorimetric process referred to, the 
infusion of the sample is precipitated fii^t with lead acetate and then with 
sodium phosphate, and the filtrate is treated with sodium ijicrate. The colour 
produced is compared with that given by a standard solution of ouabain. In 
place of the latter, the authors used a solution of potassium dichromate. — B. J. 
Oikeloen and J. C. Timmer, Pharm, WeekbU, 1931, GS^ 820. 

Method found unreliable. — A. C. Pinxteren, ibid.^ 1932, 69, 4. 

Only one out of fifteen samples ^sayed by the method of Knudson and 
Dresbach agreed with the biological (frog) assay. — F, J. Dyer, Quart, J, Pkarm., 
1932, 172. 

Digitalis Pulverata (B.P.), Adjusted for therapeutic ad- 
ministration to contain 10 units in 1 g. Loss at 100°, not more 
than 8%. 


BIOLOGICAL METHODS OF ASSAY 

The potency of powdered digitalis, B.P., is determined by 
comparing each sample with a standard preparation of powdered 
digitalis which is distributed by the National Institute for Medical 
Research, Hampstead. The strength of the standard preparation 
has been carefully determined by comparison with the inter- 
national standard digitalis powder. When an unknown sample 
has been compared with the standard preparation, its potency can 
then be expressed in terms of the international standard, that is 
to say, a statement can be made as to how much stronger or 
weaker the sample is than an average sample. To make this 
statement short, the international standard is arbitrarily described 
to contain 10 units of activity in 0*8 g. 

Samples of powdered digitalis for therapeutic administration 
must be adjusted to contain 1 0 units per g. The maximum dose 
for repeated use is given as 0*1 g., or 1*5 grains, which is 1 unit, 
while the maximum single dose is 0*6 g., or 10 grains, which is 
6 units. B,P. permits any method of assay to be used which is 
based on the effect of digitalis on cardiac muscle, or which gives 
results parallel to those obtained on cardiac muscle. B.P, suggests 
the frog method and gives instructions for performing it. 

The Frog Method* The standard preparation and the 
unknown sample are extracted by a suitable method, for example 
tinctures of each are prepared with 70% alcohol. The tinctures, 
diluted with saline, are injected into two groups of frogs, which 
are as nearly as possible alike. The proportion of frogs killed in 
24 hours by a given dose of the standard tincture and the 
proportion killed by a given dose of the unknown are then 
determined. Now, the relative potency of doses killing different 
proportions of frogs has been investigated on large numbers of 
frogs (Trevan, Proc, roy, Soc., Ser. B, 1927, 101, 483) and a 
table showing these relative potencies is given in B,P. For 
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example, if the dose which kills 50% is taken as 100, then 
experiment has shown that the dose killing 30% is 87. By means 
of this table the potency of the unknown tincture is related to 
that of the standard. B.P, *32 requires that not less than 50 frogs 
be used in the comparison, since the standard deviation, that is 
to say, the error in two-thirds of the tests, will then not be greater 
than 10%. Likewise, the error in twenty-one out of twenty-two 
tests will not be greater than 20%. 

The South African clawed frog or toad, Xenopus hevis, was found to respond 
more constantly than species of Rana to the digitalis series of drugs and is 
recommended for use in the biological assay of digitalis. — W. C. Gunn and 
D. Epstein, Quart. J. Pharm.y 1932, 180. 

The Cat Method* The cat method differs from the frog 
method in that the minimum lethal dose for each cat is determined. 
Much confusion has arisen due to the incorrect use of this term; 
when a single dose of digitalis is injected into a frog, or of another 
drug into another animal, the animal either dies or survives, 
and it is impossible to say whether the dose was the minimal 
lethal dose or not; it is only possible to discover with accuracy the 
dose killing a certain proportion of animals, for none of which it 
may be minimal. The term L.D. 50 was introduced by Trevan 
to indicate the “mean lethal dose” which kills 50%, The 
expression “minimal lethal dose” should be reserved for those 
estimations in which the least amount of a substance necessary 
to kill is actually determined, of which the administration of 
digitalis to a cat is an example. As in the frog method both the 
standard preparation and the unknown sample of powdered 
digitdis are extracted by a suitable method; a 0*5% hot water 
infusion (90^ for 15 minutes) is convenient. The extract is 
placed in a burette from which it is allowed to flow at a slow 
constant rate into the vein of an anassthetised cat. The time of 
inflow is usually from 30 to 45 minutes, at the end of which period 
a concentration of the digitalis glycosides reaches the heart 
sufficient to produce arrest in systolic contraction. Throughout 
the experiment the cat is given artificial respiration to ensure that 
death does not occur from respiratory failure. The amount of 
extract administered up to the time of cardiac arrest is recorded, 
and a calculation made to determine the amount per kg. body 
weight. The figures for a series of cats are obtained both for the 
standard extract and for the unknown extract. B.P. 1932 
requires that the standard extract be tested on 14 cats and the 
unknown on 6 cats; with these numbers the error of the estimation 
is then about the same as in the frog method. The test of the 
standard extract is not repeated each time an unknown extract 
is tested; it is sufficient to test the standard extract once a year, 
as cats do not vary in sensitiveness at different times. The 
average minimal lethal dose of a 0*5% hot water infusion of the 
international standard digitalis powder is 18*0 ml. per kg. cat. 
This corresponds to 90 mg. per kg. of the powder itself, but the 
figure varies according to the composition and amount of the 
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anaesthetic used. (See Macdonald, Quart, J, Phann.^ 1934, 182). 
While 90 mg. per kg. is the figure for cats under light anaesthesia 
with ether, 75 mg. per kg. is the figure for cats fully anaesthetised 
with ether. 

Ether is an unsmtable anaesthetic for use in the assay of digitalis by the cat 
method in the tropics, but identical results are obtained when other anaesthetics 
are used, provided an uninterrupted and uniform depth of anaesthesia can be 
obtained without any sidC'-effects on the circulation or respiration, — J, C. David 
and N. Rajamanickam, Quart, J, Pharm.^ i/1934, 36. 

Hatcher Cat Unit. Hatcher defined the cat unit of powdered digitalis as the 
average minimal lethal dose per kg. Thus 1 cat unit of the international 
standard digitalis powder can be taken as 90 mg„ but as seen from the 
foregoing paragraph, it depends on the amount of anesthetic. Since 1 inter- 
national unit is. by definition the amount of activity in 80 mg. of the international 
standard digitalis powder, it may be said that the relation between the Hatcher 
cat unit and the international unit is 9 to 8, but the relation varies according to 
the technique of each laboratory. 

Potency in International Units. If the average minimal lethal dose for 
the 0*5% hot water infusion of the standard is found to be 16 ml. per kg., and 
if the figure for a similar extract of the unknown sample is 14 ml. per kg., then 

the potency of the unknown sample is ^ = 1*14 times that of the standard. If 

14 

the standard preparation is exactly equal to the international standard digitalis 
powder, then the unknown sample of powdered digitalis contains 11*4 units 
per 0*8 g. 

Guinea-pig Method, The B,P, mentions the method 
of intravenous injection into guinea-pigs, which is in essentials 
similar to the cat method. It was introduced by Knaffl-Lenz 
(J. Pharmacol,, 1926, 29, 407). Animals weighing 400 g. to 
700 g. are anaesthetised with urethane, 1*75 g. per kg., injected 
under the skin. The digitalis extract, in concentration of 1*25%, 
is allowed to enter the jugular vein at constant rate. The 
experiment takes about 20 minutes. The method has the advantage 
that guinea-pigs vary less in sensitiveness to digitalis than cats, 
and a smaller number give the same accuracy. The B,P, *32, 
however, requires the same number of guinea-pigs as of cats. 

Pigeon Method, When one of the cardiac glycosides is 
injected into the vein of a pigeon, it voinits in the course of 10 to 
15 minutes, provided the dose is sufficient. (Hanzlik, J. Phar^ 
macoL, 1929, 35 ^ 363; also Bum, ibid,, 1930, 39, 221.) Powdered 
digitalis may be assayed by preparing a tincture and comparing 
it with a tincture prepared from the standard preparation. A 
dose of the order of 0*2 ml, of tincture per kg. is injected, the 
tincture being diluted so that the volume given to a bird weighing 
300 g. is about 0*3 ml. The dose is given to each of a group of 
about twenty-five birds, and the proportion which vomit is 
observed. This proportion is determined both for unknown and 
for the standard. The relative potency of unknown and standard 
is then calculated from data previously obtained. (See Burn, 
loc, cit,) 

United States Pharmacopoeia XXI Method, The frog method of the 
U.S,P. XI has now been replaced by a method using cats. The potency of 0 * 1 g. 
is required to be equivalent to not less than 1-0 U,S.P, Digitalis Unit when 
compared with U.S.P. Digitalis Reference Standard. One U,S.P. Digitalis 
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Unit is identical in potency with the International Unit as defined by the 
League of Nations’ Commission. The 1942 Digitalis Reference Standard is 
identical, within the limits of biological error, in potency with the International 
Reference Standard. The Digitalis Reference Standard of the U.S.P* XI was 
found to be considerably stronger than previously stated and digitalis prepara- 
tions of the U.S.P, XI had a corresponding higher potency. Tincture of 
digitalis U.S.P. XI was found to be 50% stronger than the tincture of the 
U.S.P. Xy whereas it had been stated to be 25% stronger. The correction now 
made in the U.S.P, XII results in the fact that powdered digitalis and tincture 
of digitalis U.S.P, XII are weaker than the corresponding preparations of the 
U.S.P. XI and are 125% the strength of those of the U.S.P, X. 

Dog Method* The use of dogs anaesthetised with Pentobarbital gives results 
similar to those obtained with frogs. By injecting intravenously the super- 
natant liquid of the tincture prepared from international powder the L.D. in 
dogs was showm to be 120 mg. of powder per kg. body weight, corresponding to 
twelve injections of 0*1 ml, of liquid per kg. Experiments with dogs and cats 
indicated that 0-62 g. and not 0*745 g. as stated, of the reference powder of 
U.S.P, XI is equivalent to 1 g. of international powder. — P. Blickensdorfer 
and H. A. McGuigan, J. Amer. pharm. Ass., 1940, 101. 

Chick Heart Method, A method for the assay of digitalis tincture or 
whole leaf preparations on the embryonic chick heart. The technique requires 
no elaborate equipment and no extensive training on the part of the operator 
and gives results which are at least as close to man as the chick assay. — R. A, 
Lehman and G. H. Paff, J. Pharmacol.y 1942, 75, 207. 

Tabellse Digitalis (U.S.P, XII). Contain powdered digitalis corresponding 
in potency to 95' to 105% of the labelled amount of powdered digitalis. Assayed 
by preparing a tincture from not less than 20 tablets and completing the assay 
biologically as described for tincture of digitalis. In the preparation of the 
tincture, the tablets are triturated with alcohol-water mixture (4 : 1) until 
disintegrated, the suspension is transferred to a hard glass-stoppered container 
and sufficient menstruum added so that I ml, may be expected to contain 
1 U.S.P. unit. The mixture is then shaken mechanically for 22 to 26 hours 
at 20® to 30® so that the solid material is brought into fresh contact with the 
liquid phase. The suspension is then centrifuged and the tincture transferred 
to a well closed container, preserved under refrigeration and assayed within 
30 days. 

Tinctura Digitalis. 

(а) B.P. 1 ml. must contain I unit of activity. The assay 
is performed by comparing the tincture with a tincture prepared 
from the standard preparation (S.P.) by one of the methods 
described for powdered digitalis. The tincture is usually 
prepared to contain more than 1 unit per ml.; it is then assayed 
and diluted to exactly I unit per ml. The" supply of the Inter- 
national Standard Digitalis Powder (containing 1 unit of activity 
in 0*1 g.) having been exhausted, and a new powder (containing 
1 unit in 0*08 g.) having been substituted, the B.P. Add. I makes 
the necessary adjustment for Tinctura Digitalis to possess 1 unit 
of activity (equivalent to the activity of 0*08 g. of the International 
Standard Digitalis Powder) in 1 ml. It may also be prepared by a 
maceration process. 

(б) U.S.P. XII, The potency is such that, when assayed as 
directed, 1 ml. of the tincture possesses activity equivalent to 
1-0 C/.aS'.P. Digitalis Unit, 

Digitalinum (J5.P.C.). Possesses 80 units of activity in 1 g. 
(eqmvalent to the activity of 8 g. of the International Standard 
Digitalis Powder). Assayed biologically by the B.P, process for 
Digitalis Pulverata. 
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Kitiani Test for Dtfgitahn. Ferric sulphate, 0 05 g., is dissolved in water, 
1 ml., and sulphuric acid added to 100 ml. Employed as a mixing test (0*1 mg. 
of the glycoside is sufficient, dissolved in 0-2 ml. of glacial acetic acid), this 
reagent produces a pink coloration. 

This test with digitoxin produces a brownish colour. 

Assay, Digitalin is assayed by one of the methods described for powdered 
digitalis, in comparison with the standard preparation described in jB.P.’ 32. Gage 
(Quart. J. Pharm., 1933, 161) has found that unstandardised samples vary from 
55 to 250 units per gramme. The dose given in J3.P.C. for the standardised 
digitalin is i to 1 grain for single administration; this corresponds to 2-5 to 5 
units; it is injected subcutaneously or intramuscularly, being the only digitalis 
body which can be given in this way. 

Digoxinum {B.P. Add. V). C4iH640i4 = 780*5. M.p, (with 
decomposition), 265°. of 2% w/v solution in anhydrous 
pyridine (mercury light), -flS-S® to H-13*7°. Allied glycosides 
are limited by addition of sulphuric acid to a 0*1% solution in 
glacial acetic acid containing 0*01% w/v of ferric chloride, when 
the pure brown ring at the junction of the liquids should be free 
from red colour. 

Digoxin can be given by mouth or by intravenous injection. Its potency 
has been determined by White (J. Pharmacol.., 1934, 52, 1) on various species. 
On the cat and the frog it has about one-quarter of the activity of ouabain, 
and probably contains about 2500 units per gramme. It exerts a cumulative 
effect when administered by mouth to cats or guinea-pigs. 

Assayed biologically by the frog method, 0*6 mg. of digoxin was equivalent 
to 1 ml. of standard tincture, whereas when assayed by the cat method the 
equivalent amount was 0*4 mg. Administered orally to patients with auricular 
fibrillation, single doses of 1 to 2 mg. produced a rapid fall in ventricular rate, 
and the average subsequent daily dose found necessary was 0*5 mg. It is not 
necessary to administer digoxin by injection except in exceptional cases. — 
E. J. Wayne, Clin. Sci., 1933, J, 63. 

Digitoxinum (B.P.C.). M.p., not below 240°. Loss at 100°, 
not more than 1%. 

Ketter-Kiliani (Syn. Keller*s) Test for Digitoxin in the Leaves, 
Shake 10 ml. of filtered infusion in boiling water, 1 +20, in a separator for a 
few minutes with chloroform, 10 ml., add ether, 5 ml., and alcohol, 5 ml.^ shake 
again and filter off the cliloroform-ether solution through a filter moistened 
with chloroform. The liquid is evaporated and the residue dissolved in 3 ml. 
of acetic acid (96%). A drop of diluted solution of ferric chloride (1+19) 
is added, and the whole, in a narrow test-tube, is layered carefully upon sulphuric 
acid; at the point of contact of the two liquids a brownish-red zone develops, 
and over it a bluish-green zone. — P.G. V. It has been found in practice that 
the presence of chlorophyll hinders the coloration considerably. 

The test may also be applied to the glycosidal substance Digitoxin thus; — 
Dissolve 0*001 g. in 3 ml. of glacial acetic acid, add a few drops of the ferric 
chloride solution and proceed exactly as described above, 

Froehde^s Test (sulphuric ammonium molybdate, see colorimetric method 
above). Ammonium molybdate, 1 % vo/v, in concentrated sulphuric acid used 
as a mixing test gives characteristic maroon colour with the water-soluble 
glycosides. Used as a layering test, it gives a characteristic blue ring. 

There is no standard in B.P. ’32 or in U.S.P.XI for digitoxin. (Quart. 
J, Pharm., 1934, 654) has examined a series of commercial samples in com- 

g arison with the standard preparation for powdered digitalis (B.P.) by two 
iological methods, the frog method and the guinea-pig method, and found 
that their activity varied from 900 to 1200 units per gramme. A pure crystalline 
sample of Digitaline Nativelle had a potency of 1500 units per gramme. 

Convallarise Radlix (N.F. VIJ). Tested by the U.S.P. XII method for 
Digitalis, the potency of 0*1 g. is equivalent to 3 U.S.P. Digitalis Units. Foreign 
organic matter, not more than 5% and acid-insoluble ash, not more than 6%. 

Fluidextractum Convallaria; Radicis (N.F. VII), The potency of 0*1 ml. 
is equivalent to 2*75 to 3*25 U.S.P. Digitalis Units. 
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Activity of Tincture, Assays of commercial tincture by the frog method 
of the Russian Pharmacopoeia and by the international cat method gave ranges 
of 10-5 to 17 -6 units per ml. and 1 -8 to 3*1 cat units per ml. respectively, with 
averages of 14*2 units and 2*1 cat units per ml. respectively. — S. 1. Ordynskij, 
per J. Amer. pharm. Ass.y 1937, 348. 


EPHEDRA 

Ephedra (B.P,C,). Contains not less than 1*25% of total 
alkaloids calculated as CioHisON. Assayed by the B,P,C, 
process as follows; — Add 200 ml. of ether-chloroform (3 : 1) to 
20 g, of the powdered drug, and after 5 minutes, add 10 ml. of 
dilute solution of ammonia and 1 g. of anhydrous sodium car- 
bonate, shaking frequently for four hours and standing overnight; 
after percolation to exhaustion with 100 ml. of ether-chloroform 
and then with ether, extract the percolates with N/3 hydrochloric 
acid, nearly neutralise the filtered acid extracts with N/1 sodium 
hydroxide, add 10 g. of anhydrous sodium carbonate and salt to 
saturation, and extract with ether; allow the decanted, ^tered 
ether extracts to evaporate spontaneously, dissolve the residue in 
excess of N/1 0 sulphuric acid and back titrate with N/10 sodium 
hydroxide to methyl red. 

An official method for the detemiination of total alkaloids in ephedra is 
described in Official Methods of Analysis (A,O.A.C. 1940). 10 g. of powdered 
drug is shaken with 100 ml. of ether-cmoroform (3 ; 1) and ^er 5 minutes 5 ml. of 
10% ammonia and 0*5 g. of anhydrous sodium carbonate added and shaken 
occasionally during at least 4 hours. An aliquot part of the clear liquid is 
extracted with 2% sulphuric acid which is then made ammoniacal, 5 g. of 
anhydrous sodium carbonate added and completely extracted with ether. The 
filtered ether extracts are evaporated on a steam-bath with aid of a fan, to a 
5 ml. volume, an excess of standard sulphuric acid added, the ether evaporated 
and back titrated using bromothymol blue indicator. It seems that this process 
may give low results, due to the volatile nature of ephedra alkaloids when 
raised above very low temperatures. 

The following method is suggested as yielding more consistent results than are 
obtainable with the B.P.C. method: — 10 g. of the herb in No. 40 powder is 
shaken for 5 minutes with 200 ml. of a mixture of 1 volume of chloroform and 
3 volumes of ether. Subsequently 10 ml. of 10% solution of ammonia and 
1 g. of anhydrous sodium carbonate are added^ the mixture shaken half-hourly 
for four hours, and then allowed to stand overnight. Next morning the mixture 
is transferred to a percolator and percolation continued with 100 ml. of the 
ether-chlorofonn mixture and then with ether until the alkaloid is completely 
extracted. The combined percolates are shaken with successive quantities of 
40, 30, 20 and 20 ml. of N/3 hydrochloric acid and N/1 sodium hydroxide is 
added to the combined filtered acid extracts until nearly neutral. 10 g, of 
anhydrous sodium carbonate is added and sufficient sodium chloride to saturate 
the solution. The alkaline liquid is extracted with 20, 10, 10 nil. of chloroform 
followed by successwe 5 ml. portions until the alkaloid is completely extracted. 
Three extractions are usually sufficient. The combined chloroform solutions 
are washed with 5 ml. of brine, the brine being washed with 5 ml. of chloroform 
which is added to the main bulk; 20 ml. of N/10 hydrochloric acid is pipetted 
into the bulked chloroform in a separator, shaken, and the chloroform run into a 
second separator, where it is washed with distilled water twice, the washings 
being added to the acid liquors in the separator. The combined acid liquors 
are titrated with N/10 sodium hydroxide to methyl red. — F. E. Rymill and 
C, A. Macdonald, Quart, J. Pharm.y 1937, 

Ephedrina (5.P. Add. IV), (CioHi 5 NO) 2 ,HoO = 348*3. 
Contains 94 to 95% of the anhydrous base, determined by con- 
version to the hydrochloride and drying at 100®; the product has 
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a m.p. of 217° to 21 9^* and of the 5% wfv solution in water, 
—33° to —35°. M.p., without previous drying, 40° to 41°. Ash, 
not more than 0-1%. Ephedrina Anhydrosa (H.P.C. Supp. Ill)] 
CioHisNO— 165*1, is assayed by the same process and contains 
not less than 98% of pure alkaloid. M.p., 33° to 37*5°, of 
the hydrochloride obtained in the assay, — 33° to — 35°. Ephedrina, 
U,S,P* XII ^ is the synthetic or natural product and may be 
anhydrous or hydrated. The anhydrous substance contains not 
less than 98*5% of C^oHisNO and the hydrated substance not less 
than 94% CjqHisNO. M.p., 34° to 40°, variation being due to 
differences in moisture content, at 25° of the previously 
prepared hydrochloride —33° to —35*5° in 5% aqueous solution. 
Assayed by titration of the substance, dissolved in neutralised 
alcohol, against N/10 hydrochloric acid, using methyl red 
indicator. The label on the container must state whether 
Ephedrine U.S.P. XII is anhydrous or hydrated, and when the 
quantity of alkaloid in a preparation is stated, it is understood to 
be in terms of anhydrous ephedrine, unless otherwise stated. 

Ephedrinae Hydrochloridum (P.P. Add. IV). CioHisONjHCl 
= 201 *6. M.p,, 217° to 219°. Specific rotation in 5% w/v aqueous 
solution, —33° to —36°. Loss at 100°, not more than 0*5%, and 
ash, not more than 0*1%. The salt of the U.S.P. XU is the 
natural or synthetically produced substance. After drying over 
sulphuric acid for 24 hours, contains 80 to 82*5% of anhydrous 
CioHisON. Determined by extraction with successive portions of 
ether from a solution in saturated brine made alkaline with 
N sodium hydroxide. The combined ether extracts are washed 
with brine and then extracted with N/ 1 0 sulphuric acid and water. 
Excess acid is titrated wdth N/50 sodium hydroxide, using methyl 
red indicator. Loss over sulphuric acid for 24 hours not more than 
2%. Ephedrinum hydrochloricum, P. Helv. F, by titration of the 
chloride, contains in the dried substance not less than 99-6% of 
CioHuON,HCl. 

Tabellse Ephedrinae Hydrochloxidi (N.F, VII). Contain 91 to 109% 
of the labelled amount of ephedrine hydrochloride, including all tolerances. 
Assayed by dissolving in water, making alkaline with N/2 sodium hydroxide, 
extracting the alkaloid either by continuous extraction or by shaking with 
ether, finally extracting the washed ether solution with N/10 sulphuric acid and 
titrating the excess acid with N/50 sodium hydroxide, using methyl red indicator. 

Ephedrinse Sulphas (P.P.C.). (CioHi60N)2,H2S04— 428*3. 

Specific rotation on a 10% w/v aqueous solution, —30° to —31*6°. 
Loss at 1 00°, not more than 0*5%. Ash limit, 0*1%. Ephedrinae 
Sulphas, U.S.P. XII j dried over sulphuric acid for 18 hours and 
assayed as the hydrochloride, contains 75*5 to 77*3% of anhydrous 
ephedrine; a moisture limit of 2% is allowed. 

TabcUse Ephedrinae Sulphatis (U.S.P. XII). Contain 93 to 107% of 
the labelled amount of (CioHisNOlajHaSO*, including all tolerances. Assayed 
by macerating a weighed quantity of powdered tablets with water and N/1 
sulphuric acid for 2 hours, decanting the liquid through a filter, macerating 
the residue with a further quantity of water, decanting through the same filter 
and washing the flask and filter with water. After evaporation to a specified 
volume, the aqueous extract is saturated with sodium chloride, made alkaline 
with N/1 sodium -hydroxide and extracted with ether. The combined ether 
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extracts are washed with water and the aqueous washings are extracted with 
a further quantity of ether w^liich is added to the main ether extract. Most of 
the ether is removed at not more than 30“, an excess of N/50 sulphuric acid 
added, and the heating continued to remove the remainder of the ether and 
dissolve the alkaloid. After cooling, the excess N/50 sulphuric acid is titrated 
with N/50 sodium hydroxide, using methyl red indicator. 

Quantitative methods for the determination of ephedrine in inhalants and 
tablets are described in Methods of Analysis (A.O.A.C., 1940, 585). The 
ephedrine extracted with ether from ammoniacal solution is treated with excess 
standard sulphuric acid and back titrated with standard sodium hydroxide using 
bromothymol blue indicator and using standard indicator at jiH 6*0 for com- 
parison. . 

A colorimetric method for the determination of ephedrine in hypodermic 
tablets and injections is described. The alkaloid is extracted from ammoniacal 
solution with methylene chloride and after the combined extracts have been 
washed with saturated solution of sodium chloride, they are evaporated to 
dryness with a small quantity of benzoic acid. The residue is dissolved in water, 
10% copper sulphate solution and 20% sodium hydroxide solution are added 
and the mixture is shaken with cyclohexane and allowed to separate. The 
tint of the upper layer is then determined under specified conditions and 
tables correlating the value of the red component to the ephedrine content are 
given. — N. L, Allport and N. R. Jones, Quart. J. Pharm.^ 1942, 249. 

Amphetamina (B.P.C. Supp. III). CsHisN^ 135*1. Con- 
tains 95% to the equivalent of 100% of CoHigN. B.p., 200° to 
203°, with slight decomposition. Sp. gr. at 25°, about 0*931. 
Residue on volatilisation on a steam-bath for 1 hour, not more than 
0*1%. Assayed by titration with N/2 sulphuric acid using methyl 
red indicator. 

Amphetaminse Sulphas (B.P.C. Supp. III). 
(C»HiaN) 2 ,HaS 04 == 368*3. Contains 72 to 73*5% of the base. 
Loss at 100°, not more than 1%. Assayed by extraction of the 
liberated base with ether, addition of excess N/2 sulphuric acid 
and after evaporation of the ether, back titration with N/2 sodium 
hydroxide using methyl red indicator. 

The following method was used for the estimation of amphetamine in 
aqueous solution. The solution which is usually acid is neutralised with sodium 
hydroxide solution (10%) and 1 ml. added in excess. It is then extracted with 
successive quantities (25, 15, 10 and 10 ml.) of chloroform. Each chloroform 
extract is washed with the same quantity (5 to 10 ml.) of water, which is then 
shaken with a little chloroform. The whole of the chloroform used is combined 
and washed with another 5 ml. of water. The amphetamine is re-extracted 
from the chloroform by shaking with four successive portions of 10 ml. of N/2 
hydrochloric acid. The acid extracts are evaporated to dryness on a water-bath, 
the residue dissolved in absolute alcohol, filtered into a tared flask, again 
evaporated to dryness, dried and weighed. Directions are also given for the 
estimation of amphetamine in viscera and urine. Tablets of amphetamine 
sulphate may be assayed by the following method. The crushed tablets are 
heated with 25 ml. of alcohol (50%) for a few minutes on a water-bath and the 
mixture filtered, the residue being washed with absolute alcohol. The alcohol 
is removed from the filtrate, evaporation to dryness being avoided, and the 
remaining liquid filtered into a separator, the filter being rinsed with acidified 
water. The filtrate is neutralised with sodium hydroxide solution (10%), 

1 ml. in excess added, and the process completed by extraction with chloroform 
as described above. — E. T. Illing, Analyst, 1940, 3. 


ERGOTA 

Ergota {B.P. Add. VI). Should contain not more than 2% 
of foreign organic matter and not less that 0*2% of total alkaloids, 
calculated as ergotoxine, of which not less than 15% consists of 
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water-soluble alkaloids calculated as ergometrine. In the assay 
the drug in moderately fine powder is defatted by continuous 
extraction with light petroleum (b.p. 40° to 50°) and dried below 
40°. After the addition of anaesthetic ether and dilute solution 
of ammonia, the drug is exhausted by continuous extraction 
with ether for about 5 hours. After filtering, washing the filter 
with ether and addition of acetone, the ethereal solution is ex- 
tracted with 20, 10, 10 and 10 ml. of 1% tartaric acid solution. 
Dissolved solvent is removed from the mixed acid solutions at 
room temperature under reduced pressure, and the volume 
adjusted with water. 1 volume of the acid solution is mixed 
with 2 volumes of dimethylaminobenzaldehyde solution (0*125% 
in a cooled mixture of 65 ml. of sulphuric acid and 35 ml. of 
water to which 0*1 ml. of ferric chloride solution is added), the 
mixed solutions allow'ed to stand 5 minutes and the total alkaloids 
determined by matching against the blue-violet colour produced 
with a standard solution of ergotoxine ethanesulphonate similarly 
treated. 

In the determination of the water-soluble alkaloids, an aliquot 
of the acid solution from the previous assay is made alkaline with 
dilute solution of ammonia and extracted with anaesthetic ether. 
The ethereal solution is washed with faintly ammoniacal water 
saturated with anaesthetic ether and subsequently extracted with 
10, 5, 5 and 5 ml. of 1% tartaric acid solution. The water- 
insoluble alkaloids are then determined in the manner described 
above. The percentage of water-soluble alkaloids is calculated 
as ergometrine by multiplying by 0*538 the difference between 
the percentages of total alkaloids and water-insoluble alkaloids. 

The normal total alkaloidal content of Spanish and Portuguese 
ergot ranges from about 0*2 to 0-3% and the average is about 
0*25%. The proportion of water-soluble alkaloid calculated as 
ergometrine is about 20% of the total alkaloid but some analysts 
consider that a determination of water-soluble alkaloid is a very 
inaccurate measure of the ergometrine content and that the latter 
may be only 10% of the total alkaloid. Russian ergot is usually 
an inferior article containing a very small proportion of alkaloid 
and is unsuitable for official use except as a diluent for making 
prepared ergot. 

Ergota, U.S,P, XII ^ contains not more than 4% of seeds, fruits, 
or other foreign organic matter, not more than 6% of moisture, 
and is standardised biologically (see below). Secale cornutum, 
P.G, VI f assayed by the process prescribed, contains not less 
than 0*05% of the water-insoluble alkaloids of ergot. 

The use of a colorimeter is not essential. Dilute the solutions about ten times 
with water and compare the colours in Nessler glasses. — ^P. A. W. Self, Pharm. 
J., i/1933, 245. 

New alkaloids reported are ergocristine, isomeric with ergotoxine, and 
ergocristinine. — A. Stoll and E. Burckhardt, per Analyst^ 1938, 54. 

The effect of hot solvents on original ergot has been investigated. Ether, 
dichlorethylene, trichlorethylene and benzene have been found to extract the 
major portion of the alkaloids; light petroleum does not extract the alkaloids. 
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In the case of dichlorethylene and benzene, quantitative recovery of the 
alkaloids has been made, proving that the alkaloids are extracted and not 
destroyed by the solvents. — ^R. F. Corran and F. E. Rymill, Quart. J. Pharm., 
1035, 337. 

60 mg. of water-soluble and 2 g. of water-insoluble alkaloids found per kg. 
of ergot as compared with the finding of Hampshire and Page that the water- 
soluble alkaloids amount to Jth to gtd of the water-insoluble alkaloids. — E. 
Rothlin, Arch. exp. Path. Pharmak., 1937, 184, 69. 

Determination of Fat. Widely different results can be obtained in using 
light petroleum, according to the method applied. The B.P. test is unsatis- 
factory and shoiild be made quantitative; the B.P.C. figure of 15 to 30% of fat 
is an under-estimate and 30 to 40% is closer to the true amount present. 
— W, A. N. Markwell, Pharm. J., i/1941, 32. 


BIOLOGICAL METHODS OF ASSAY 


There is no specific biological method of estimating ergometrine 
which is now recognised as probably the most important alkaloid 
for clinical purposes. 


U*S.Pb XII Method* Ergot is assayed by the cock’s comb 
method. When an extract of ergot is injected into the breast 
muscles of a cock, the ergotoxine present causes a darkening of the 
colour of the comb. The darkening is first seen in the hindmost 
part of the comb, and, according to the amount of ergotoxine, 
spreads forward. An unknown sample of fluidextract is compared 
with a 0*05% solution of ergotoxine ethanesulphonate in 1% 
tartaric acid solution. From 5 to 10 cocks of about 2 kg. weight 
are used for the comparison, and receive doses varying from 
0*25 ml. to 0*5 ml. The combs of birds which have been injected 
with the sample are then compared with those injected with the 
standard. 

Ergot is required to possess a potency per gramme equivalent 
to not less than 0-5 mg. of the official standard ergotoxine 
ethanesulphonate. 


Rabbit Uterus Method, A method which has been widely used for estimat- 
ing the ergotoxine present in ergot extracts was described by Broom and Clark 
{J. Pharmacol., 1923, 22, 59). When strips of the uterus of a rabbit are 
suspended in a bath of oxygenated Ringer’s solution at 37®, the strips contract 
when adrenaline is added to the bath. If ergotoxine is added to the bath, the 
power of the strip to respond to adrenaline soon ^sappears, according to the 
concentration of ergotoxine and the time it is allowed to act. To estimate the 
ergotoxine present in an extract, two strips are cut from the same piece of 
uterine muscle and suspended in baths placed side by side. The response to a 
given dose of adrenaline is recorded for each strip, and when fresh Ringer’s 
solution has been placed in each bath a dose of ergotoxine is added to one bath 
and a dose of the unknown extract is added to tihe other. After an interval 
which inust be the same for each bath, and may be 8 or 10 minutes, the dose of 
adrenaline is added again. The response is now reduced, and is reduced by 
the greatest amount in that bath in which most ergotoxine is present. By 
making observations on many pairs of strips, a figure can be obtained for the 
amount of ergotoxine in the extract, but the method is tedious and is subject 
to a large error. 

^ method for the assay of ergot is described in Methods of Analysts 

{A.O,A.C., 1940, 627). 


Ergota Praeparata {B.P. Add. VI). Contains from 0-19 to 
O’ 21% of total alkaloids of ergot, calculated as ergotoxine of 
which not less than 15% consists of water soluble alkaloids, 
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calculated as ergometrine. Yields on extraction with light 
petroleum (b.p., 40° to 50°), not more than 5% of fat. 

Extractum Ergotse (B.P.C.). When freshly prepared, 
contains 0*5% of total alkaloids, calculated as ergotoxine. Ex- 
tractum Ergotae, N.F, VII, when assayed by the U.S.P. XII 
method, has a potency per g. equivalent to 1*6 mg. of ergotoxine 
ethanesulphonate reference standard. 

Extractum Ergotae Liquidum (P.P.). Assayed by extracting 
the diluted extract, made ammoniacal, with anaesthetic ether, 
shaking the ether with tartaric acid solution and proceeding as 
for the assay of Ergota, it contains when freshly prepared 0-06% 
w/v of total alkaloids, calculated as ergotoxine; after storage it 
contains not less than 0*04% w/v. Fluidextractum Ergots, 
U,S.P. XII, is of the same strength as the U.S.P, XI preparation, 
1000 ml. being obtained from 1000 g. of recently ground drug, but 
no assay process is prescribed. 

The colour with /)-diniethylaniinoben 2 aldehyde is given also by the pharma- 
cologically inactive alkaloids ergotinine and ^-ergotinine which are present in 
liquid extract of ergot. About 60 to 70% of the total alkaloids consists of 
ergotoxine and the standard of 0*05% of total alkaloids corresponds therefore 
to about 0'03% of ergotoxine. — Rep. of Pharmacopoeia Sub-Committee on Ergot. 
October, 1931. 

Stability, When diluted in a mixture it will lose all activity in 2 or 3 days, 
but if stored in completely filled unopened bottles the loss of activity during 
six months is inappreciable, — B. A. Bull, Pharm. J., i/1933, 317. 

If the liquid extract is kept under ordinary dispensary conditions for more 
than six weeks the strength is likely to fall below the B.P. limit. The keeping 
properties are^ much improved by storage in full bottles in the dark, and the 
deterioration in an ice-chest is very slow. — E. M. Smelt, Quart. J. Pharm.. 
1933, 399. 

On dilution with water, it yields a precipitate which contains the greater part 
of the alkaloids. The loss in strength is about 30% in 10 to 14 days. When 
dispensed with other substances the rate of loss of activity differs with different 
extracts but is usually more rapid. Ferric chloride greatly increases the loss of 
activity. — ^E. F. Hersant and W, H. Linnell, Pharm. «/., ii/l933, 3. 

Ergometrina (B.P. Add. I). CPH23O2N3— 325*2. M.p. of 
the lower melting form, on the air-dried substance and raising the 
temperature 4° per minute, 162° to 164°, with decomposition; 
m.p. of the higher melting form, on material dried in vacuo for 
one hour at 140°, 212° with decomposition. aj> of 1 * 5 % ^/v 
solution in dehydrated alcohol, using the air-dried substance 
and calculated on the substance with the associated solvent 
removed, +40° to +43° (sodium light), and +60° to +63° 
(mercury light). Associated solvent determined by heating 
in vacuo for one hour at 1 40°. 

Ergonovinae Maleas (U.S.P. XII). C19H23N3O 2, €411404== 
441-5. Loses not more than 2% when dried over sulphuric acid 
and then contains 98% of Ci9H23N30 3,0411404. M.p., with 

decomposition, about 167°; aj, at 25° determined on an aqueous 
solution containing 1% of dried material, +48° to +57°. Assayed 
by extraction with ether from an ammoniacal alcohol solution, 
previously diluted with saturated brine, removal of the ether, 
addition of excess N/ 50 hydrochloric acid and back titration with 
N/50 sodium hydroxide, using bromophenol blue indicator. 
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Tabcliae Ergonovinae Maleatis (U.S.P. XII), Contain 90 to 110 % of the 
labelled amount of CtaHjaNgO 2 , 04 ^ 40 *, including all tolerances. Assayed 
by maceration of a weighed quantity or powdered tablets with alcohol, filtering 
and colorimetric estimation using dimethylaminobenzaldehyde in an aliquot 
of the filtrate. 

Determination of Brgometrine^ Ergometrine differs from ergotoxine 
and ergotinine by being moderately soluble in water whereas the other alkaloids 
are insoluble. It can be extracted from an ethereal solution of total alkaloids 
by shaking with water. The colour produced by 0 -538 g. of ergometrine in the 
dimethylaminobenzaldehyde test (using Allport and Cooking’s reagent) is 
equivalent to that produced by 1 g. of ergotoxine base. In the following 
assay the total alkaloids and the water-insoluble alkaloids, both expressed as 
ergotoxine, are determined; the difference gives the water-soluble alkaloids as 
ergotoxine, and the latter figure multiplied by 0*538 gives the equivalent of 
ergometrine, Total alkaloids . — Shake 60 ml. of the ethereal solution with 
successive quantities of 10, 10, 5, and 5 ml. of a 1 % to/v solution of tartaric acid. 
Mix the acid solutions and warm gently in a current of air. Cool and dilute to 
30 ml, with water. Mix 1 ml. with 2 ml. of solution of dimethylaminobenzalde- 
hvde and allow to stand for five minutes. Mix 1 ml. of solution of ergotoxine 
ethanesulphonate with 2 ml. of solution of dimethylaminobenzaldehyde and 
allow to stand for five minutes. Determine the ratio of the colour intensities 
by comparing them in a suitable colorimeter. Water-insoluble alkaloids . — 
Shake the remaining 60 ml. of ethereal solution with successive quantities of 
20 ml. of water made faintly alkaline to litmus with ammonia, until 1 ml. of the 
separated aqueous liquid gives no blue colour when mixed with 2 ml. of solution 
of dirpethylaminobenzaldehyde. Shake the ethereal solution with successive 
quantities of 10, 10 , 5, and 5 ml. of a 1 % to/v solution of tartaric acid. Mix the 
acid solutions and remove the ether by gentle warming in a current of air. 
Cool, dilute to 30 ml. with \vater, and compare with solution of ergotoxine 
ethanesulphonate as described in the assay for total alkaloids. The difference 
between the results of these two assays multiplied by 0*538 gives the water- 
soluble alkaloids calculated as ergometrine. The figure includes also any 
ergometrininc.— C. H. Hampshire and G. R. Page Quart. J. Pharm., 1 936, 60 . 

A colorimetric method for the determination of ergometrine and ergotoxine 
in hypodermic tablets and injections.— N. L. Allport and N. R. Jones, Quart. 
J. Pharm., 1942, 246. ^ 

of Ergotocin (Ergometrine), ^ A comparison of six different 
methods of assay — polarimetric, colorimetric, cock’s comb, isolated rabbit’s 
uterus, post-partum dog’s uterus and post-partum human uterus. The isolated 
rabbit’s uterus method, preferably supplemented by the clinical method, is 
preferred. The oxytocic action typifies ergotocin and eliminates ergotamine 
and ergotoxine, and the prolonged rhythmic contractions distinguish it from 
histamine and tyramine which give only brief responses. The post-partum 
dog’s uterus is less sensitive than the hurnan. The Broom and (Jlark method is 
inapplicable since ergotocin has no inhibitor action on adrenaline and its own 
action on the isolated rabbit uterus is diminished by the previous application of 
er^to:rine or ergotamine.— E. E, Swanson et al., J. Amer. pharm. Ass,, 1 935, 836. 

Precipitation with picric acid can be used for demonstrating the alkaloids 
or the ergotoxine group in ergometrine. Ergometrine can be assayed by titra- 
tion with hydrochloric acid using bromophenol blue as indicator. — F. Reiners, 
Quart. J. Pharm., 1938, 253. 

Assay of Ergot and its Liquid Extract for Ergometrine, 

The method previously described by Hampshire and Page for the separate 
detenmnations of the water-soluble and the water- insoluble alkaloids of ergot 
has been modified and applied to the liquid extract. 

Assay of Liquid Extract. 

,/®). Alkaloids. 25 ml. of liquid extract in a Watkins extractor is made 
alkaline with amrqonia and extracted with pure ether for six hours. Transfer 
the aqueous-ether liquid to z separator and shake out with 4 x 5 ml. of 1 % 
tartanc acid. W^m the mixed acid liquids, dilute to 25 ml. and determine 
colonmetrically w^ith standard ergotoxine ethanesulphonate solution. 

(b) W at^-insoluble Alkaloids. 25 ml, of liquid extract made alkaline to 
litmus with a^oma is extracted with 3 x 40 ml. of pure ether. Shake the 
mixed ethereal solutions with 5 x 40 ml. of water previously made alkaline with 
ammonia and saturated with pure ether. Extract the washed ether solution 
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with 4x5 mi. of 1 % tartaric acid, remove ether by warming, dilute to 
and compare with the ergotoxine solution as before. 

(c) Water-soluble Alkaloids. This is determined by difference and expressed 
as ergometrine by multiplying by the factor 0-538. 

Assay of Ergot. Extract 10 g. in moderately fine powder with light petroleum 
(40® to 50®) in a continuous extractor to remove fat and dry the residue below 
40®. Mix in a dish with pure ether to form a soft paste and stir with 2 ml. of 
strong ammonia. Replace the residue in the extractor and extract for 5 hours 
with 100 ml. of pure ether. Filter and wash the filter and flask with pure ether 
until 120 ml. is obtained. Shake the ethereal solution with 20, 10, 10 and 10 
ml. of 1 % tartaric acid, warm to remove ether, cool and dilute with water to 
50 ml. 

For total alkaloids mix 2 ml. of dimefitylaminobenzaldehyde reagent with 
1 ml. of the alkaloidal solution and determine colorimetrically against standard 
ergotoxine ethanesulphonate solution. For water-insoluble alkaloids take 
25 ml. of the alkaloidal solution, make alkaline with ammonia and extract with 
40, 30, 30 and 20 ml. of pure ether. Then shake the ether with 5 X 40 ml. of 
alkaline water saturated with ether and extract this washed ethereal solution 
with 10, 5, 5 and 5 ml. of 1% tartaric acid. Warm the mixed acid solutions 
to remove ether, cool, dilute to 25 ml. with water and determine colorimetrically 
as before. — C. H. Hampshire and G. R. Page, Quart. J. Pharm.t 1938, 57. 

The determination devised by Hampshire and Page for powdered ergot is 
extended for the liquid extract and tablets. — C. K. Plycart, J. Ass. off. agric. 
Chem., 1937, 2A', 566. 

While methods are available for the separation of water-soluble ergot alkaloids 
from water-insoluble, there is^ none for the separation of ergometrine from 
its inactive isomer, ergometrinine. The following method is therefore pre- 
sented: — 25 ml. of a solution of the alkaloids in 1% tartaric acid solution is 
made faintly alkaline to litmus with ammonia, 35 ml. of ether (U.S,P.) added 
and the mixture shaken for 3 minutes. The aqueous layer is washed with 
two 35-ml. portions of ether contained in two other separating funnels, and 
finally run into a 250-ml. beaker. The process is repeated with six 10 ml. 
portions of water containing sufficient ammonia to give it a pH of 10, and the 
aqueous extracts combined in the beaker. The combined extract is warmed 
slightly to remove any dissolved ether, the volume adjusted to 100 ml. and 
then assayed colorimetrically. By this method, about 98 to 99% of the 
ergometrine is obtained together with about 5% of ergometrinine, the 
ergometrine giving slightly high results. By applying the method to a mixture 
of water-insoluble alkaloids only, it was found that the second ether wash 
contained 5-7% of the total alkaloids used, and the third ether only 0-2%. 
This indicates that, in the Hampshire-Page assay process, about 6% of the 
water-insoluble alkaloids may be present in the aqueous extract. — D. C. 
Grove, J. Amer. pharm. Ass., Sci. Edn., i/1941, 260. 

A new method for the separation of ergometrine from other alkaloids in ergot 
and the liquid extract has been worked out by Allport and Porter in which a 
solution of the mixed alkaloids in chloroform containing 1-0% v/v of ethyl 
alcohol is added to a 2% solution of antimony trichloride in chloroform. 

Assay of Liquid Extract. To 10 ml. in a separator add 1 ml. of 10% 
ammonia and 25 ml. of methylene chloride, shake, separate the lower layer and 
repeat the extraction 6 times with 25 ml. of methylene chloride or until 
extraction is complete. Distil off the solvent, dry the residue by two evapora- 
tions with 5 ml, of acetone, dissolve in 25 ml. of special chloroform containing 
1-0% v/v of ethyl alcohol and filter through cotton wool into a beaker containing 
25 ml. of the special chloroform with 5 ml. of 2% w/v antimony trichloride in 
chloroform, stir, wash the flask, etc,, with a further 20 ml. of the special chloro- 
form, allow to stand one hour, and collect the precipitate in an ignited asbestos 
Gooch crucible, washing the beaker and precipitate with 20 ml. of a 0-2% w/v 
antimony trichloride solution in the special chloroform. Triturate the contents 
of the crucible in a beaker with 2 ml. of 95% alcohol, add 30 ml. of 15% tartaric 
acid solution warmed to 40®, allow to stand i hour and dilute the solution with 
the asbestos to 50 ml. Take 1 ml. of the liquid and determine the ergometrine 
colorimetrically with 2 ml. of p-dimethylaminobenzaldehyde reagent in a 
Lovibond tintometer or against standard ergotoxine solution. 

Assay of Ergot. Remove the fat from 10 g. in No, 60 powder by percolation 
with cold light petroleum (40® to 50®) and dry below 40®, Mix slowly in a 
mortar with 7*5 ml. of strong solution of lead subacetate, triturate for five 
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minutes and percolate with 250 ml. of a mixture of 9 volumes of pure ether and 
1 vol. of methylene chloride until 2 ml. of the percolate gives no blue colour 
in the p-dimethylaminobenzaldehyde reaction. Evaporate the^ percolate to 
dryness, drjr the residue with acetone and proceed as described in the process 
for the liquid extract. 

Results given range from 0*003% in Russian ergot to 0*180% in a sample of 
ergot of Festuca grass, and from 0*004% in a liquid extract made by the B.P. 
1914 process from Russian ergot to 0*036% in a liquid extract made by the 
S.P, 1932 process from an ergot giving 0*06% of alkaloid by the B.P. assay. — 
N. L. Allport and G. V. Porter, Quart. J. Phartn., 1938, 96. 

The methods of the B.P. ’32, of Hampshire and Page and of AUport and 
Porter are examined and criticised and a new method using acetone as solvent 
is described. — C, Daglish and F. Wokes, Quart. J. Pharm., 1939, 451. 

The Hampshire-Page method of assay requires eight hours* extraction in a 
Soxhlet apparatus to ensure complete extraction, whereas the acetone-ammonia 
method of Wokes and Daglish is quicker and gives a higher yield of alkaloids. 
— S. A. Schou and M. Tennesen, Dansk Tidsskr. Farm.^ 1940, 14y 33. 

Neither continuous extraction of ergot with methylene chloride nor shaking 
ergot with a menstruum of ammoniacal acetone completely extracts the alkaloids, 
whereas continuous extraction with anaesthetic ether for four to five hours 
does give complete extraction. Dviring the last process, about 2% of the 
alkaloids are decomposed. — C. H. Hampshire and M. W. Partridge, Quart. J. 
Phartn.^ 1941, 116. 

In the Hampshire and Partridge ether-extraction process, it appeared that 
about 97% of the alkaloids were extracted in the first hour. It would be advis- 
able to remove the ether after that time and continue the extraction with a fresh 
supply, to avoid a large amount of decomposition due to heating the alkaloids 
for five hours. — ^W. H. Linnell, Quart. J. Pharm.y 1941, 177. 

The experimental error of the colour matching in ergot assays is a serious 
obstacle to further advance. The lowest estimate of the experimental error 
when using the colorimeter is 2%. — ^F. Wokes, Quart. J. Pharm.t 1941, 178. 

A rapid method for the assay of ergometrine and ergotoxine is described. 
The total alkaloids are extracted by maceration and suction percolation with 
ammoniacal acetone, followed by a similar treatment with a mixture of ether 
and an aqueous suspension of magnesium oxide. After transference of the 
total alkaloids to an aqueous solution of tartaric acid, the ergotoxine is separated 
by extraction with ether after adjusting the reaction of the aqueous solution to 
pH 5*5. The ergometrine which remains in the acjueous layer is transformed 
to a solution of smaller volume and both alkaloids are finally determined 
colorimetrically. The method has also been applied to liquid extract of ergot, 
— ^N. L. Allport and N. R. Jones, Quart. J. Pharm., 1941, 106. 

Methods of assay are described in which the ergotoxine and ergometrine 
groups of alkaloids are separated and determined. — S. A. Schou, M. Tonnesen 
and I. Bennekon, per Quart. J. Pharm. ^ 1939, 119. 

An assay process is described for ergot and liqmd extract of ergot in which 
ergometrine is completely separated from ergotoxine-like alkaloids. — ^E. E. 
Swanson et al., J. Amer. pharm. Ass., Scf. Edit., 1941, 255. 

Ergometrine may be prepared by the following process: — 1 kg. of defatted 
powdered ergot is moistened with 1*5 litres of absolute methylated alcohol 
<5% methyl alcohol) to which 50 ml. of 0*88 ammonia has been added. The wet 
material is extracted in a percolator with absolute methylated alcohol. After 
about 3 litres of percolate have been collected, the extract is evaporated to about 
200 ml. in a vacuum, the water-bath temperature being kept at 40“ to 45“. 

To this concentrate are added about 300 ml. of 0*25 N sulphuric acid (sufficient 
to r^der the reaction faintly acid to congo-red), and the distillation is continued 
until aU the residual alcohol has been removed. Fat separates as the content of 
alcohol decreases. The fluid is then chilled at about 2“, when most of the fat 
becomes hard raough to be removed mechanically. 

After filtration throt^h paper, the acid aqueous solution, measuring 200 
to 250 ml., is treated with saturated aqueous sodium carbonate solution (about 
10 ml.) until the reaction is very faintly alkaline to litmus. It is then filtered from 
the flocculent precipitate which is produced, made alkaline by the addition of 
more saturated sodium carbonate solution (about 20 ml.) and extracted five times 
with 50 ml. quantities of chloroform. The chloroform extract is freed from 
watery droplets, carried over mechanically, by shaking with a small quantity of 
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anhydrous sodium carbonate,^ filtered, and evaporated in a vacuum (water^aw. 
at 45® to 50®). As the solution is concentrated, crude crystalline ergometxine 
separates. The volume is reduced to from 5 to 10 ml. After keeping at 2® for an 
hour the crude ergometrine is collected on a filter and washed with a little 
chloroform. Suitable solvents for the recrystallisation of ergometrine are 
benzene, acetone, ethyl acetate, and methylethyl ketone; after adequate re- 
crystallisation, e.g., from methylethyl ketone, it melts and decomposes at 161® 
to 162®. The yield from defatted Spanish ergot was 0*2 g. per kg. — H. W. 
Dudley, Pharm. J„ i/1935, 709. 

The purest specimen of ergometrine obtained, exhibiting an E value of 185 
and melting at 164®, gave a colour by the chemical test equivalent to that 
produced by 1 *78 times its weight of ^gotoxine base. Ergometrine in aqueous 
tartaric acid solution shows an absorption band in the ultra-violet region with a 
maximum at 316 m/u.. The same band is exhibited by solutions of ergotoxine. 
The colour produced when ergometrine is submitted to the p-dimethylamino- 
benzaldehyde test is spectroscopically identical with that produced by ergotoxine 
under the same conditions. — N. L. Allport and Sydney K. Crews, Quart. J. 
Pharm., 1935, 447. 

Brgotoxina {B.P.C.). Specific rotation, determined on a 2% 
w/v solution of the anhydrous substance in chloroform, not less 
than — 180°. On drying in vacuo at 90° it loses not more than 
5%. At 190° to 200° the dry substance decomposes with evolution 
of gas. Ash limit, 0*1%. 

Ergotoxinae iEthanosulphonas {B.P. Add. I). Specific 
rotation, determined on a 4% zo/v solution of the anhydrous 
substance in acetone and water (2:1 by volume), 4-119® to 
4- 1 22°, and of the separated anhydrous base, the same as specified 
for Ergotoxina. The anhydrous salt contains acid equivalent to 
16 to 16*7% of ethanesulphonic acid. Loses in vacuo at 90° to 
100° not more than 5%. Ash limit, 0*1%. 

Ergotamine. Ergotamine is less active biologically than ergotoxine but is 
approximately equivalent when examined colorimetrically. If used as a standard 
in the biological assay of ergot, 60% of the observed readings gives a close 
approximation of the ergotoxine content. A similar correction shquW be 
applied in the colorimetric assay of ergot owing to tjie biological inactivity of 
ergotinine. — E. Lozinski, G. W. Holden and G. R. Driver, Quart. J. Pharm., 
1933, 395. 

Ergotinine is included in the Fr. Cx, 1937. 

Ergotaminse Tartras (U.S.P. XII) . aj, at 25° of 0 • 4 % solution 
in chloroform, —125° to —155°. Darkens on heating at 177° and 
decomposes at 1 84°. A test for foreign substances is included. 

Tabellae Ergotaxninae Tartratis {U.S.P. XII). Contain 90 to 110% of 
the labelled amount of (C33H36N606)2,HaC4H40a, including all tolerances. 
In the assay, a weighed quantity of powdered tablets is first extracted twice 
with light petroleum and the light petroleum rejected. The residue is then 
extracted 4 times with chloroform saturated with ammonia, each chloroform 
extract being passed through a filter and, finally, the residue is transferred to 
the filter and washed with chloroform. The combined chloroform extracts 
are washed with water and the aqueous washings are extracted with a further 
quantity of chloroform. After removal of almost all the chloroform, the 
alkdoidal residue is evaporated with alcohol and finally dried in vacuo over 
sulphuric acid and weighed. 

Histaminse Phosphas Acidus {B.P. Add. I). C5H9N3,2HsP04 
= 307*2. M.p., 130° to 133°, after sintering at 127°. Loss in a 
vacuum desiccator, not more than 1%. Histaminse Phosphas, 
U.S.P. XII, dried at 100°, loses not more than 1*5%; m.p. about 
130°. 
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EXTRACTUM FELLIS BOVIN! 

Extractum Fellis Bovini Gives no precipitate on 

addition of 2 vols. of alcohol (90%) to 1 vol. of a 1% w/v aqueous 
solution. 

Tabell® Extract! Fellis Bovis (U.S.P, XU). Contain an amount of the 
extract corresponding, in content of bile acids determined as cholic acid, to 
not less than 40% of the labelled amount of extract, including all tolerances. 
Assayed by triturating a weighed quantity of powdered tablets with alcohol 
(80%), passing the alcohol through a filter and making the solution up to 
volume. The bile acids are determined by diluting the solution, removing the 
alcohol from 1 ml. of the dilution in vacuo at room temperature, and adding 
water, 1% aqueous solution of furfural, sulphuric acid-water mixture (10 : 13), 
and heating at 70® for 8 minutes followed by immersion in ice-water for 2 
minutes. The blue colour produced is compared with a standard solution of 
U.S^P. cholic acid reference standard similarly treated. 

Sodii Tauroglycocliolas Supp. IV). When prepared 

from ox bile consists of a mixture of C 2 < 5 H 4407 NSNa and 
CsfiH^aOcNNa with small proportions of sodium taurodeoxy- 
cholate and sodium glycodeoxycholate. When prepared from pig 
bile contains compounds of taurine and glycine with hyodeoxy- 
cholic acid. Yields not less than 70% of total bile acids. Acid 
value of total bile acids from the assay, not greater than 145. 
Sulphated ash, 13 to 17^, Assayed by hydrolysis by refluxing 
with 15% sodium hydroxide solution for 12 hours, dilution and 
extraction of the filtered liquid and w'ashings with ether, evapora- 
tion and drying at 100°. 


FERRUM 

Fcrri Carbonas Saccharatus (B.P.). Assayed for ferrous 
iron content by titration of a phosphoric acid solution, diluted 
with warm water and 25% w/v sulphuric acid, with N/10 potas- 
sium dichromate using diphenylamine as indicator. Ferrous iron 
content, as FeCOa, not less than 50%. TheiV.jP. VII preparation 
is made with lactose and sucrose instead of glucose; it is assayed 
by titration against N/10 ceric sulphate using ortho-phenan- 
throline as indicator, and contains not less than 15% of FeCC)^. 
Ferrum Carbonicum cum Saccharo, P.G. VI y contains from 9-5 to 
10% of iron. Ferrum oxydatum cum Saccharo,. jP.G. Vly contains 
from 2*8 to 3% of iron. 

The iodate method is suitable for the assay of the saccharated iron com- 
pounds of the B.P. and JB.P.C.^ and of ferrous lactate. Ferrous iron may be 
titrated with accuracy by iodate in the presence of liquid glucose, acacia, traga- 
canth,_ sucrose, invert sugar in small amounts, Isevulose, dextrose, lactose, 
glycerin, lactic acid and citric acid. Invert sugar in great excess produces a 
small error. The method is unsatisfactory in the presence of liquorice, marsh- 
mallow, quinine and aqueous extract of cochineal. — G. J. W. Ferrey, Quart J 
Pharm.y 1935, 344. ’ 

Assay. The following method, using ceric sulpJiate, gi\'’es more accurate 
results than the official method. Digest about 2 g. accurately weighed, with 
8 ml. of cold 25% w/v sulphuric acid until the mass has disintegrated. Dilute 
with 20 ml- of water and titrate with N/10 ceric sulphate using phenylanthranilic 
acid as internal indicator. Phenylanthranilic acid may be prepared by heating 
foranhourunderarefluxcondenseramixtureofbromobenzene 3*5 g., anthranilic 
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acid 3 g., anhydrous potassium carbonate 3 g., cuprous chloride 0-1 g., and 
nitrobenzene 15 g. The product is steam-distilled to remove the nitrobenzene 
and the crude acid precipitated by acidifying the hot liquid with dilute hydro- 
chloric acid. The acid is dissolved with sodium hydroxide, the solution 
filtered arid again precipitated with hydrochloric acid, and the crystals purified 
by reprecipitation and recrystallisation from alcohol. The indicator solution is 
prepared by dissolving 0-11 g. of phenylanthranilic acid and 0*3 g. of anhydrous 
sodium carbonate in 100 ml. of water. It becomes faintly pink on long standing 
but remains satisfactory as an indicator. — C. G. Lyons and F. N. Appleyard, 
Quart. J. Pharm., 1937, 343. 

Pilula Ferri Cairbonatis (B.P.). Contains not less than 20 % 
of ferrous iron, calculated as FeCOa, determined by digestion with 
phosphoric acid and water, addition of sulphuric acid and titration 
with N/10 potassium dichromate, using diphenylamine indicator. 

Massa Ferri Carbpnatis (JJ.S.P. XII). Contains 36 to 41% of FeCOs; 
determined by titration in acid solution with N/10 ceric sulphate, using ortho- 
phenanthroline indicator. Pilulae Ferri Carbonatis, U.S.P. XII, determined 
similarly, contains in each pill not less than 0-06 g. of FeCOg. 

Ferri et Ammonii Citras (B.P.). Contains from 20*5 to 
22*5% of Fe. The assay by warming with 30 parts of water and 
2 parts of sulphuric acid, oxidising the cooled solution with N /10 
potassium permanganate, allowing interaction to proceed for 3 
minutes with 30 parts of hydrochloric acid and 4 parts of potassium 
iodide, and titrating the liberated iodine with N /10 sodium 
thiosulphate, replaces the B.P, *14 method of weighing the 
ignited residue. Ferri et Ammonii Citrates, U.S.P. XII, should 
contain from 16*5 to 18*5% of Fe, and is assayed by interaction 
of a solution with hydrochloric acid and potassium iodide during 
15 minutes. The Fr. Cx. 1937 substance, by re-ignition with 
nitric acid, contains 24 to 26% of iron oxide. Ferrum citricum 
ammoniatum, P. Helv. V, is assayed iodometrically and should 
contain from 17 to 18% of iron. 

Ferri et Ammonii Citras Viridis (B.P.C.), Fe content 
determined as for Ferri et Ammonii Citras, from 14 to 16%. 
Ferri et Ammonii Citrates Virides, U.S.P. XII, contains 14-5 to 
16% of Fe. 

Ferri et Ammonii Citro-Arsenis (B.P.C. Supp. IV). 
Contains not less than 14% of Fe, and T3 to T5% of AS 3 O 3 . 
Assayed for iron by the process described for Ferri et Ammonii 
Citras, subtracting the volume of N/10 iodine required, for an 
equal weight, in the assay for arsenic trioxide from the volume of 
N/10 sodium thiosulphate; and assayed for arsenic trioxide by 
interaction, in presence of sodium bicarbonate, with excess N/ 1 0 
iodine during 7 mins, and back titration with N /10 sodium thio- 
sulphate. 

Ferri et Mangani Citras (B.P.C.), Assayed by the method 
for Ferri et Ammonii Citras, should contain not less than 14% of 
Fe, and not less than 7% of Mn by the following process 
of the B.P.C.: 0*1 g. boiled till a clear solution is produced with 
25 ml. of dilute nitric acid, is heated with 12 ml. of N/IO silver 
nitrate and 1 g. of ammonium persulphate for 30 seconds after 
oxidation commences; the cooled solution is titrated with N/lOO 
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the iodate method of Heisig. Ferrous chloride mixed with soft paraffin and 
enclosed in glyco-gelatin capsules is best determined by ceric sulphate. — 
G. J. W. Ferrey, ibid,, 351. 

The following assay is recommended by the Sub-Committee on Inorganic 
Chemicals of the Committee on General Chemistry; — Dissolve about I g., 
accurately weighed, -in 20 ml. of a 25% to/v aqueous solution of sulphuric acid, 
in a stoppered flask. Add 6 ml. of strong solution of iodine monochloride and 
60 ml. of hydrochloric acid; titrate with M/20 potassium iodate until the 
solution becomes light brown in colour; add 5 ml, of chloroform and continue 
the titration until the chloroform becomes colourless. Each ml. of M/20 
potassium iodate is equivalent to 0-02317 g. of FeClo. — (British Pharmacopceia 
Comvtissio’ti Report, No. 14, September 1939.) 

Syrupus Ferri Phosphatis (B,P.C.), By the B.P. titanous 
chloride titration method used for Syrupus Ferri Phosphatis 
Compositus, an iron content equivalent to from 1*7 to 1*9% 
lo/v of Fe 3 (P 04)2 should be indicated. 

Syrupus Ferri Phosphatis Compositus (B,P.). Contains 
iron equivalent to from 0*85 to 0*95% w/v of anhydrous ferrous 
phosphate, Fe 3 (P 04 ) 2 , and calcium equivalent to from 1*3 to 
1*5% zo/v of tricalcium phosphate. Assayed for iron by diluting 
a weighed portion with water, adding a few drops of hydrochloric 
acid and a 2% potassium permanganate solution until a transient 
pink colour is produced throughout the solution; after addition of 
more hydrochloric acid and sodium bicarbonate, N/10 titanous 
chloride solution is added until the commencement of the titration 
is indicated by the production of a blue colour on adding one drop 
of the titration liquid to one drop of potassium ferricyanide 
solution; the ferric iron is then titrated with N/10 titanous 
chloride using ammonium thiocyanate solution as indicator. 
Calcium is determined by w^ell diluting a weighed portion, adding 
citric acid, and boiling, making just alkaline with ammonia, then 
adding acetic acid and, to the boiling solution, excess of am- 
monium oxalate solution; after boiling gently on a sand-bath for 
2 hours, the precipitate is collected, washed and ignited with 
sulphuric acid. 

Assay of Syr. Ferri Phosph, Co, The following assay, based on 
the method of Bradbury and Edwards (J. Soc. cJiem. Ind., Lond., 1940, 96) is 
stated to overcome the difficulties of the official method. To about 20 g. of the 
syrup in a glass-stoppered separating funnel, add 1 ml. of sulphuric acid (50% 
w/v) and sufficient N/10 potassium permanganate to produce a transient pink. 
Adjust the volume to 40 ml., add 3 ml. of ammonium thiocyanate solution 
(40% u}/v), and titrate with mercurous nitrate solution, rotating the funnel 
gently throughout. When the solution becomes brownish and obscures any 
red colour, add 20 ml, of ether and shake^for thirty seconds. Run off the 
aqueous layer into a second separator, leaving any precipitated mercury in the 
first. Shake the contents of the second separator with 15 ml. of ether for thirty 
seconds; reject the aqueous layer. Add the second ethereal layer to the first, 
wash the second separator with 50 ml. of water, and add this to the mixed 
ethereal extracts. Shake the mixture well for twenty seconds to dissolve any 
mercury, and continue the titration, with shaking after each addition, until 
the red colour disappears. The mercurous nitrate solution is approximately 
N/10 in nitric acid (5% zo/v). To standardise, place 10 ml. of N/10 ferric 
alum solution, 1 ml. of sulphuric acid (50% to/v), 29 ml. of water ana 3 ml. of 
ammonium thiocyanate solution (40%) in a separator and titrate with the 
mercurous nitrate solution exactly as described in the assay process. — F. R. 
Bradbury, K. C. Chatterjee and E. G. Edwards, Quart. J. Pharm., 1940, 297. 

The pharmacopoeial method for titration of iron with titanous chloride, 
owing to the instability of ihe reagent and the necessity for storing it in an inert 
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atmosphere, is inconvenient where only occasional determinations are required 
The method described is rapid and convenient and requires little manipulation 
Iron m the feme state can be precipitated quantitatively by means of 8-hydroxy- 
quinoline at 5 to 5*3 without interference from the other constituents of 
compoxmd syrup of ferrous pho^hate, Easton’s syrup and many other B,P,C 
iron syrups ,and preparations. Oxidation to ferric iron is effected by boiling 
with a definite amount of nitric acid and solution of ammonium citrate is added 
to act as a buffer and keep the calcium in solution. The most suitable tempera- 
ture for precipitation of iron is SO* to 90®. Manganese and magnesium in the 
presence of iron may also be determined by this method. Method : — ^Accurately 
weigh 10 to 15 ml. of syrup of ferrous phosphate and heat to boiling with an 
equal weight of water and 2*0 ml. of nitric acid. Add 200 ml. of water and 
20 to 30 ml. of solution of ammonium citrate solution (B.P. lead test solution). 
Heat to 80® to 90® and add 10 ml. of a 5% alcoholic solution of oxine. Stir, 
allow to stand for 2 to 3 minutes, filter through a tared sintered glass crucible 
wash well with hot water and dry at 100® for 1 hour. 1 g. of precipitate - 
0*1145 g. of Fe or 0-2444 g. of Fe*(PO«)a. Alternatively, where small amounts 
of precipitate are concerned, it may be advantageous to use a volumetric method 
of estimation. The iron-oxine complex, containing 0*01 g. to 0-015 g. of Fe 
is filtered and washed in the usual manner and is then dissolved on the filter 
in 20 ml. of hot hydrochloric acid-water mixture (1 ; 1). The solution is sucked 
through into a stoppered bottle and the crucible washed with cold water, the 
total volume in the bottle being made up to about 130 ml. Excess N/10 
bromide-bromate is added and the mixture allowed to stand for 5 minutes. 
20 ml. of phosphoric acid is added to prevent the liberation of iodine from 
potassium iodide by the ferric iron present. Finally, 1 g. of potassium iodide 
IS added and the liberated iodine titrated immediately with N/10 sodium 
thiosulphate. 1 ml. N/10 bromine •• 0-000465 g. of Fe. — G. J. W. Ferrey 
Quart, J, Pharm.f 1942, 255, * 

Assay for Calcium. The following method is much quicker and less 
troublesome than the pharmacopaeial determination, and the results obtained 
are in good^ agreement. Calcium is most completely precipitated as oxalate 
from a solution at pH 4-4 to 4-6 (green to blue-green with bromocresol green). 
The calcium solution is brought to this pH by taking 10 to 20 ml. of the sample, 
adding an equal volume of water and 4 ml. of nitric acid, boiling to oxidise 
iron and destroy colouring matter, then adding 20 ml. of ammonium citrate 
solution and diluting to 150 ml. The solution is then boiled, tested with 
bromocresol green, and treated with 50 ml. of ammonium oxalate solution, 
boiled gently for 15 minutes and filtered hot by suction through a tared sintered 
glass crucible. The precipitate is then thoroughly washed with cold water, 
dried at 100® for about 1 hour and weighed as Ca(C0O)a,H2O. — G. J. W 
Ferrey, ibid., 1942, 264. 

Syrupus Ferri Phosphatis cum Quinina et Strychnina 
{B.P,), Should contain iron equivalent to from 1 '62 to 1*98% 
w/v of Fe 3 (P 04 ) 2 , 1*04 to 1*2% w/v of anhydrous quinine, and 
0*022 to 0*027% w/v of strychnine. Assayed for iron by the 
titanous chloride titration method; for quinine, by adding sodium 
citrate to a dilution of the syrup and sodium hydroxide solution 
and extracting with chloroform; from the weight of the dried 
residue of total alkaloid the weight of strychnine is subtracted; the 
residue of total alkaloid is then dissolved in N/1 hydrochloric 
acid and an equal volume of saturated sodium chloride solution 
and extracted five times with 5«minute shakings with chloroform; 
the chloroform liquids are shaken with water and ammonia 
solution, evaporated, alcohol added, evaporated and dried, at 100°; 
the residue is then washed with three 2 ml. portions of (2:1) 
ether and light petroleum (b.p-,50°to 60°) saturated with strych- 
nine, evaporated with alcohol and, after drying at 100°, the residue 
of strychnine is weighed. The B.P, Add. VI includes Syrupus 
Ferri Phosphatis cutn Strychnina which complies with the 
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above standards with the omission of quinine, and which is to be 
supplied when Easton’s syrup is ordered. 

Determination of Iron in Easton*s Syrup. The disadvantages of the 
official method are overcome by applying the method of Bradbury and Edwards 
(«/. Soc. chem. Ind.y Lond., 1940, 96) for the direct titration of iron with 
mercurous nitrate in the presence of thiocyanate ions. The method is as 
follows: — ^To about 12 g. of sample add 1 ml. of sulphuric acid (50% w/v)y 
followed by N/10 potassium permanganate drop b^r drop until a transient pink 
colour is produced throughout the solution. Adjust the volume to 40 ml., 
add 10 ml. of ammonium thiocyanate solution (40% yjfv) and titrate with 
mercurous nitrate solution in a glass-stoppered bottle, which is rotated through- 
out. Near the end-point a black precipitate is coagulated by shaking with 
10 ml. of chloroform, and the titration then continued until the red colour just 
disappears. The mercurous nitrate solution is approximately N/10 in 5% v)/v 
nitric acid. It is standardised by means of N/lO ferric ammonium sulphate, 
using a 40% w/v solution of ammonium thiocyanate. — F. R. Bradbury, K. C. 
Chatterjee and E. G. Edwards, Quart. J. Pharm.^ 1940, 297. 

Hydrogen peroxide is a more satisfactory oxidant for iron than potassium 
permanganate in the thiocyanate determination. The red colour can be made 
stable for several minutes, depending on the amount of ijeroxide used, and the 
faded colour may be restored if necess^ by the addition of more peroxide. 
Too much peroxide may cause a yellowish interfering colour due to oxidation 
products of thiocyanate. — C. A. Peters et ah, Ifidustr. Engng Chem. {anal. 
Edn.\ 1939, 502. 

Determination of Quinine and Strychnine. The assay of the 
B.P. for strychnine is unsatisfactory with old samples of the syrup, owing 
to impure strychnine being obtained. In order to obtain pure strychnine, 
dissolve this residue in 10 ml. of N/1 hydrochloric acid and filter through 
a 9 cm. filter paper into a separator. Wash the flask and filter paper with 
three further quantities of 5 ml. of N/1 hydrochloric acid and then with 
25 ml. of a saturated solution of sodium chloride. Repeat the extraction of the 
filtered liquid by shaking with five successive quantities of 25 ml. of chloirofonu 
and continue the B.P. process of separation to the same stage as above and 
weigh the residue, which should be almost white. — N. Evers and W. Smith, 
Quart. J. Pharm.f 1936, 397. 

A tentative method for tlie separation of quinine and strychnine in liquid 
preparations is described in Methods of Analysis (A.O.A.C. 1940, 592). The 
extracted and weighed mixed alkaloids are dissolved in 50 ml. of 10% sulphuric 
acid, 5 ml. of potassium ferrocyanide solution (4%) added drop by drop, and 
after standing for some hours, filtered and the precipitate washed with 5% 
sulphuric acid. The precijiitate is immediately treated with ammonia solution 
and chloroform, the solution extracted with chloroform and the alkaloids 
transferred to 20% sulphuric acid. The ferrocyanide precipitation and extraction 
with chloroform is repeated, and the chloroform evaporated, the residue of 
strychnine dried and weighed and checked by titration to methyl red indicator. 
The combined two acid filtrates and washings from the ferrocyanide precipitation 
is made ammoniacal, extracted "with ether-chloroform, and the quinine finally 
dried at 120® to 130®. The quinine may be checked by dissolving in alcohol, 
adding 1 ml, in excess of the quantity of N/50 sulphuric acid necessary to 
produce a yellow colour to bromo-cresol pt^le indicator, evaporating to low 
bulk, cooling and collecting the separated quinine sulphate, washing with water 
and back titrating the filtrate and washings. 

Ferri Sulphas (B.P.). FeS04,7H20— 278-0. By titration 
with N/10 potassium permanganate, it should contain not less 
than 99% of FeS 04 , 7 H 20 . The U.S.P. XII salt contains from 
54*36 to 57*07% of anhydrous ferrous sulphate, corresponding 
to not less than 99-5% of the heptahydrate. 

Tabellm Ferri Sulphatis {U.S.P. XII). Contain 95 to 1 10% of the labelled 
amount of FeS 04 , 7 Ha 0 , including all tolerances. Assayed by dissolving a 
weighed quantity of powdered tablets in recently boiled and cooled water and 
dilute sulphuric acid, filtering from insoluble matter, and titrating immediately 
with N/10 ceric sulphate using orthophenanthroline indicator.' 
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Ferri Sulphas Exsiccatus {B.P. Add, VI). Contains not 
less than 77% of FeS 04 , 

Ferrum (B.P. Add. I). The fine bright wire should have a 
diameter of about 0*1 mm. and contain not more than 200 parts of 
arsenic per million. Much of the wire on the market contains more 
arsenic than the B.P. allows. 

Det&rminaHon of Iiron» Small proportions of iron can be determined 
by means of ammonium nitrosophenylhydroxylamine (syn. Cupferron), 
CeH 6 N(NO)ONH 4 . The reagent is used as a 5% solution in water, .and 
should be filtered if necessary. The reagent becomes dark-coloured on long 
storage, and the solution also gradually becomes darker but keeps satisfactorily 
for several days. The solution containing about 0*1 g. of iron in 150 ml. to 
200 ml. is strongly acidified with hydrochloric acid, and the reagent solution 
added with constant stirring until a white precirjitate of nitrosophenylhydroxy- 
lamine begins to form. The brownish-red precipitate of the iron compound 
is collected, washed several times with dilute hydrochloric acid containing a 
few drops of the reagent, then with diluted ammonia solution (5% lo/v of NHa) 
to remove _ excess Cupferron and convert the iron to ferric hydroxide, and, 
finally, ignited. Each gramme of Fe^Oa is equivalent to 0*699 g. of Fe. 

Ferrum Redactum (B.P.). Contains not less than 80% of 
metallic iron. Assayed by interaction with a hot copper sulphate 
solution and titration of the filtered and acidified liquid with N/1 0 
potassium permanganate. Ferrum Reductum, U.S.P.XII, should 
contain not less than 90% of metallic iron; interaction at boiling- 
point with corrosive mercuric chloride is used for assaying, 
followed by adjustment to volume and titration of an aliquot part 
of. the filtered liquid with N/10 potassium permanganate. The 
Fr. Cx. 1937 substance by similar assay is of the same standard. 

Ferrum pulveratum, P.G. VI y contains not less than 97*6% of 
iron, and Ferrum redactum, P.G. VI y should contain not less than 
96*5% of iron or not less than 90% of metallic iron. Ferrum 
reductum, P. Helv. V, contains not less than 90% of metallic iron; 
it is assayed by interaction with a boiling solution of mercuric 
chloride and titration of the filtrate with potassium permanganate 
solution. 

Assay of Reduced Iron. The copper sulphate method for the deter- 
mination of metallic iron in reduced iron has been shown to yield inaccurate and 
variable results. The modification of the Wilner-Merck process suggested 
yields consistent results which reflect the actual content of metallic iron in the 
sample. The method recommended is as follows: — ^To approximately 0*5 g, of 
sample in a clean, dry 100 ml. graduated flask add 2*5 g. of mercuric chloride 
(siflphide-free) and about 50 ml. of recently boiled and cooled distilled water. 
Boil gently for 20 minutes (avoiding excessive frothing) with frequent shaking, 
make the volume up to 100 ml. with recently boiled and cooled distilled water, 
cork the flask and cool. When cold, adjust the volume to 100 ml., shake well, 
allow the precipitate to settle, filter rapidly into a clean, dry conical flask, pipette 
50 ml. of the filtrate into lOO ml. of dilute sulphuric acid in which 2 g. of man- 
ganese sulphate has been dissolved, and titrate with N/10 potassium perman- 
ganate solution. — ^Hartley, Liimell, Read and Rolfe, Q uart. J. Pharm., 1935, 100. 

Detertnination of Traces of head and Copper in Medicinal Iron 
Preparations. To 2 g. of sample in a 350 ml. hard glass fiask add 5 ml. of 
water and 10 ml. of sulphuric acid. Heat gently, add slowly 10 ml. of 30% 
hydrogen peroxide (100 vols.), and boil. Add more hydrogen peroxide as 
necessaiT to oxidise the organic matter completely, as indicated by the absence 
of charring when all the excess water has been boiled off. Cool, add 50 ml. 
of water and 10 ml. of hydrochloric acid, and boil until a clear solution is 
obtained. Cool and add a solution of 10 g. of citric acid in 50 ml. of water and 
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30 ml. of strong solution of ammonia. Cool and neutralise to litmw paper with 
dilute solution of ammonia, adding a further 10 ml., of the dilute aiJ^onia 
solution. Transfer to a separator and extract ^ec times with 10 to 15 ml, 
portions of a 0*1% w/v solution of diphenylthioc^bwone m ^loroform. 
Each extract is washed in a second separator with about 20 ml. of water, 
transferred to a small flask and the chloroform evapor^ed. Add 0*5 ml, of 
sulphuric acid to the residue and destroy organic .mattw by heating with a few 
drops of nitric acid, then remove nitric acid by adding a few ^ps of water to me 
cooled solution and heating until white fomes appe«.. The solirtion contains 
all the Cu and Pb. Dilute with water, add 1 g. of ciUic acid 4 g, of am- 
monium acetate, and, when solution is 'Compile, make slightly a^alme with 
ammonia and dilute with water to 100 ml. To determine the Cu, tnmsfer 
25 ml. to a Nessler glass, neutralise to litmus mth glacwd acetic acid, adding 
2 ml. in excess, dilute to 100 ml. with water and add 1 ird. of a 0*1 % tv/v solution 
of dithio-oxamide in alcohol (95%). Compare the colour produced with that 
obtained with a solution containing 1 g. of ammonium acetate and a suitable 
quantity of standard copper sulphate solution containing 0-00001 g. of Cu pw 
millilitre. The amount of copper solution used should not ^ceed 6 ml. otherwise 
a smaller amount of the original solution must be used. The Pb is aetermined 
by transferring 25 ml. of the original solution to a N^sle^ glass, adding 1 ml. of 
10% to/v KCN solution and a little dilute ammonia, diluting to 50 ml. with 
water, adding 0-1 ml. of 10% sodium sulphide solution and matching m the 
ordinary way against the B.P. dilute solution of lead PbT, iwing an auxiliary 
solution containing 1 g. of ammenium acetate, 1 ml. of 10% zc/n potassium 
cyanide solution and the same amount of Cu as is kno^ to be contained m the 
primary solution. The amount of standard lead solution used must not exceed 
10 ml.— N. L. Allport and G. H. Skrimshire, Quart, J, Pharm,, 1932, 460- 

Traces of lead may be separated from considerable quantitiw of iron by 
extracting the iron, as ferric chloride, with ether from solutiem m 25 to 27% 
to/v hydrochloric acid. — ^A. D. Powell and G. F. Hall, Quart. J . Ph^tn.f 1932, 454. 

Minute amounts of copper in the pr^ence of iron and certidua other metals 
can be determined colorimetricaUy by means of diethyldithiocarbamate and 
extraction with carbon tetrachloride. — h, A. Haddock and Norman Evers, 
Analyst^ 1932, 495. 


FILIX MAS 

Filix Mas (5.P.). Contains not more than 2% of other 
organic matter. Crystals of calcium oxalate should be absent, and 
it should yield not more than 6% of ash and 2% of acid-insoluble 
ash. Aspidium, U.S,P. XII, on extraction with ether, shaking with 
barium hydroxide solution, acidifying with hydrochloric acid, 
extracting with ether, evaporating and drying the residue at 100'*, 
yields not less than 1 *5% of crude filicin; acid-insoluble ash, not 
more than 3%. Rhizoma Filicis, P, Helv, V, contains not less 
than 1-8% of crude filicin when determined by applying the 
usual baryta process to the residue obtained after percolation of 
the drug with ether. 

Extractum Filicis (B.P.), Contains from 24 to 26% w/w 
of filicin. Sp. gr., not less than TOGO. not less than 1*492, 

Determined by die B P, method by shaking 5 g. in 40 ml. of ether 
with 100 ml. of barium hydroxide solution; 87 ml. of the separated 
filtered aqueous liquid (=4 g. of extract) is acidified with hydro- 
chloric acid, and extracted with 30, 20 and 15 ml. portions of ether; 
the filtered and evaporated ether extracts are dried at 100® and 
weighed as filicin. Oleoresina Aspidii, U,S,P, XII, yields not less 
than 24% of crude filicin. Sp. gr., not less than 1*00 at 25®. 
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Extractum Filicis, jP.G. VI, should contain not less than 25% o 
crude filicin. 

Assay of male fern by estimating thephloroglusides withsilver.—PAayM. 7., 
i/1930, 321* * 

Biological Assay, The principles of an assay of extract of male fern is 
described, and on the b^is ot about 1000 earth worms a characteristic curve 
has been determined showing the relation between doses of extract and 
mortality. — F. Schonheyder, Quart. J. Pharm., 1939, 975. 


FCENICULUM 

Foexiiculum (J5.P.). Contains not more than 2% of other 
organic matter and yields not more than 12% of ash. TheiV'.F. VII 
allows a limit of 4% of foreign organic matter for Foeniculum, 
and not more than 1-5% of acid-insoluble ash. Fructus Foeniculi, 
P.G. VI, is required to yield not less than 4*5% of volatile oil. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
fennel seed as the dried fruit of cultivated varieties of Foeniculum vulgare Hill. 
Required to contain not more than 9% of total ash, and not more than 2% of 
ash insoluble in hydrochloric acid. — S.R.A., F.D. No. 2, Reo. 5, Nov. 1936. 

Oleum Fceniculi (B.P.C.). Using a crystal of congealed oil 
of anise to induce crystallisation, the f.p. (by the B.P. method 
employed for Oleum Anisi) is not below 3°. Sp. gr., 0*960 to 
1*000. +4® to 4-24®. Wogoo, 1*525 to 1*550. The U.S.P. XII 

uses a small crystal of the substance being tested or rubs the inner 
walls of the tube to induce congelation in determining the f.p. of 
Oleum Foeniculi, which should not fall below 3°. Sp. gr., 0*953 
to 0*973 at 25®. Woao®, 1*5280 to 1*5380. ap at 25®, 4- 12° to 4-24°. 


FORMALDEHYDUM (LIQUOR) 

Liquor Formaldehydi (B.P.). Contains 37 to 41% w/v 
of CHgO. Sp. gr., 1*080 to 1*095. Estimated by heating on a 
water-bath with hydrogen peroxide and N/1 sodium hydroxide and 
back titrating the excess of alkali with N/1 sulphuric add to 
phenolphthalein, a blank titration being performed. Liquor 
Formaldehydi, U.S.P. XII, should contain not less than 37% w/v 
of H-CHO; bromothymol blue indicator is used for the titration. 

Solute Officinal de Formaldehyde, Fr. Cx. 1937, is assayed by 
the following method: — 5 ml. of 1% solution and 35 ml. of 
potassium iodo-mercurate solution are shaken for five minutes 
with 20 ml. of sodium hydroxide solution; after 15 minutes, and 
while cooling, the mixture is acidified with dilute hydrochloric 
acid, the precipitated mercury dissolved in 20 ml. N/10 iodine 
and back titrated with N/10 sodium thiosulphate; a content of 
not less than 35%- should be indicated. Formaldehyd solutus, 
P.G. VI, should contain at least 35% of H*CHO, determined by 
the following method: — ^About 1 g. of solution, accurately weighed, 
is placed in 100 ml. flask containing 2*5 ml. of water and 2*5 ml. 
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of N/I potassium hydroxide. After shaking, make up to 100 ml. 
10 ml. of the solution is now mixed with 50. ml. of N/10 iodine and 
20 ml. of N/1 potassium hydroxide added. After 15 minutes, add 
10 ml. of dilute sulphuric acid, and titrate with N/10 sodium 
thiosulphate. For every 0*1 g. of formaldehyde solution, at least 
23*3 ml. of N/10 iodine is required, so that for the saturation of the 
excess iodine at most 26*7 ml. of N/10 sodium thiosulphate is neces- 
sary. This represents a content of at least 35% formaldehyde (1 ml. 
of N/10 iodine ==0*00 1501 g. of formaldehyde, using starch as 
indicator). 

Formaldehydum solutum, P. Helv, V, should contain 35 to 
36*5% of H‘CHO and is assayed as follows: — Dilute about 6 g. 
with water to 100 ml.; to 25 ml. add 3 drops of thymolphthalein 
and neutralise with N/1 sodium hydroxide to produce a blue 
colour. Add a freshly prepared solution of 6*5 g. of solid sodium 
sulphite in 25 ml. of water made neutral to thymolphthalein with 
N/1 sodium hydroxide, shake gently and titrate with N/1 hydro- 
chloric acid until the solution is completely decolorised. Each 
millilitre of N/1 HCl is equivalent to 0*03002 g. of H*CHO. 


In the assay process of P. Helv, V the direction to neutralise the sodium 
sulphite solution with alkali is incorrect. It should be neutralised to thymol- 
phthalein with N/1 hydrochloric acid. — L. Rosenthaler, Schweiz. ApothZts, 
1933. 617. 

The specification of the Association of British Insecticide Manufacturers 
(Bulletin No. 82; Ministry of Agriculture and Fisheries) requires Liq. Formalde- 
hyde to be a colourless solution, neutral or faintly acid, containing not less than 
86% nor more thm 40% w/v lormalddhyde. 

In dilute solutions formaldehyde may be determined by admixture with 
potassium cyanide solution, addition to acidified silver nitrate solution, 
adjusting to volume, filtration and back titration of an aliquot with N/lO 
ammonium thiocyanate solution, a blank titration omitting the test solution 
being made. 

Fo^aldehyde and acetaldehyde can be distinguished and determined, when 
mixed, with dimedone (dimethyldihydroresorcinol). — M. V. Jonescu and H. 
Slusanschi, Bull. Soc. Chim.^ 1933, 909, 

Determination of Formaldehyde in Tablets. A colorimetric method of 
Mtimating formaldehyde and paraformaldehyde in tablets, using Schiff’s reagent. 
The results obtained from commercial samples varied from 0*021 g. to 0*002 g. 
in commercial formaldehyde and menthol tablets weighing 0*791 g. and 0*69 g. 
respectively. An average content appears to be about 0*01 g. — ^N, Evers and 
C. M. Carnes, Yearb. Pharm.f 1921, 321. 


Papaformaldehydum {B.P.C.). By the oxidation method 
used for Liquor Formaldehydi, it contains not less than 95% of 
Ash, not more than 0*1%. The U.S.P. X also required 
a purity of 95%. 


Paraldehydum {B.P.). Sp. gr., 0*998 to 1*000. Distillation 
range, not more than 10% below 123°, the remainder between 
123° and 126°. M.p., not below 11°. Complies with limit tests for 
acidity, acetaldehyde and peroxidised compounds. Paraldehydum, 
U.S.P.XIIj should comply with purity tests for impurities derived 
from fusel oil, amyl alcohol, sulphate, chloride, free acid and 
acetaldehyde. 

The analytical exainination of paraldehyde is described, including a pro- 
^dure for its determination in cases of paraldehyde poisoning. — ^D. T. T . 
Bagnall, A. Smith and A. R. Tankard, Analyst, 1939, 8.57. ^ 
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GELATINUM 

Gelatinum A 2% w/v hot aqueous solution is 

odourless and sets to a transparent or translucent jelly on cooling. 
Sulphur dioxide limit, 1000 parts per million. Ash, not more 
than 2%. The U,S.P, XII sulphur dioxide limit for Gelatinum is 
0-004%, by distillation with phosphoric acid into N/10 iodine and 
precipitation with barium chloride. The P. Helv. V allows 0*05% 
SO 2 in Gelatina animalis, 

A British Standard Specification (B.S.S. No. 757—1937), has been 
issued by the British Standards Institution describing methods for testing 
gelatins. The specification describes both physical tests, which are mainly 
determined by the degree of hydrolysis to which the raw material was subjected, 
and chemical tests, which are concerned with freedom from associated substances. 
The fonner include determinations of the jelly strength, viscosity, melting-point, 
foam, water absorption, solubility, keeping quality, colour and clarity, pH. 
Chemical determinations describea include moisture, grease, ash, sulpluir 
dioxide, chlorides, arsenic and heavy metals. 


GELSEMIUM 

Gelsemium (B.P.C.). Contains not more than 2% of 
foreign organic matter. The N.F. VII allows the same limit of 
foreign matter; acid-insoluble ash limit, 2%. 

A standard of 0*5% total alkaloids for the root, and 0*05% for the tincture 
has been suggested. 

For a lengthy account of the work of L. E. Sayre, C. W. Moore and others 
(1911) on the gelsemium alkaloids, also the suggestion to use the name semper- 
viiine to replace the amorphous gelsemine, see Yearb. Pharm.^ 1920, 10. 

Identification of Gelsemium. It does not contain aesculin. The 
fluorescent body is scopoletin (aesculetin-5-methyl ether). If 0-5 g. of the 
ground drug be heated in a tube with chloroform, the mixture filtered and the 
filtrate shaken with water to which a few drops of dilute ammonia have been 
added, the aqueous layer on separation shows a distinct blue fluorescence, 
indicating presence of scopoletin. — F. Tutin, Phartn. J., i/1912, 157. 

The alkaloidal substances in gelsemium root are, according to L. E. Sayre 
{Drugg. Circ.f 1919, 63, 423), the crystalline alkaloids gelsemine and semper- 
virine, the former being white and the latter reddish-brown, and also the tivo 
^orphous alkaloidal substances gelsemidine and gelsemoidine. Gelseininine 
is the name given often to a mixture of the amorphous bases, which are stated 
to be mainly responsible for the physiological action of gelsemium. The root 
also contains non-alkaloidal colour substances. 

Assay, Introduce 10 g. of the root and 5 g. of acid-washed sand, both in 
No. 60 powder, into a pear-shaped separating funnel of about 300 ml. -capacity, 
and add 100 ml. of a mixtiure of three volumes of ether and one volume of 
chloroform, shake well and set aside for ten minutes; add 5 ml. of dilute solution 
of ammonia B.P., and shake for one minute at ten-minute intervals during one 
hour. Insert a plug of cotton wool into the stem of the funnel and allow the 
liquid to percolate into another separating funnel. When the liquid ceases to 
flow, pack the drug firmly and continue the percolation with further quantities 
of the solvent until complete extraction of the alkaloids is effected. Test for 
complete extraction by evaporating 2 ml. of percolate, collected separately in a 
dish, dissolving the residue in a few drops of 0*1 N sulphuric acid and adding 
one drop of 0-1 N iodine. No precipitate or turbidity should form. To the 
percolate add 30 ml. of N sulphuric acid, shake well, allow to separate and run 
off the lower layer. Continue the extraction of the alkaloids with 1 0 ml. portions 
of 0*1 N sulphuric acid until extraction is complete. Wash the mixed acid 
solutions with about 10 ml. of chloroform and run off the latter into a second 
separating funnel containing 20 ml. of 0-1 N sulphuric acid, shake, allow to 
separate and reject the chloroform. Repeat the washing of the liquid in the 
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first separating funnel with two further quantities of 5 ml. each of chloroform, 
transfer each in turn to the second separating funnel, wash with the same 
aqueous acid liquid, allow to separate and reject the chloroform as before. 
Transfer the acid liquid from the second to the first separating funnel, make 
just alkaline with dilute solution of ammonia B.P, and add 2 ml. in excess; 
shake with successive portions of chloroform until complete extraction of the 
alkaloids is effected, washing each chloroform extract with the same 20 ml, of 
water contained in another separating funnel. Distil off the chloroform, add 
2 ml. of absolute alcohol to the residue, evaporate and dry at 60® for thirty 
minutes. Dissolve the residue in 2 ml. of alcohol 95%, warming until dissolved, 
add 2 ml. of 0-1 N sulphuric acid and 10 ml. of water, cool and titrate with 
U-1 N sodium hydroxide from a microburette, using methyl red as indicator. 
Each ml. of 0*1 N acid is equivalent to 0*0366 g. of the alkdoids of gelsemiura 
calculated as gelsemine. — ^Poisons Sub-Committee of the Analytical Methods 
Committee, Analy&t^ 1941, 108. 

Biological Assay. A method using pigeons is recommended and fully 
described. — B. V. Christensen and L. G. Gramling, J. Amer. pharm. Ass., 
1938, 1208. 


GENTIANA 

Gendana (B.P.). Contains not more than 2% of foreign 
organic matter. Water-soluble extractive, not less than 33%. 
Ash, not more than 6% . Gentiana, U.S.P. XII, should yield not less 
than 30% of water-soluble extractive; moisture, not more than 
15%; limit of foreign matter, 2%. 

Calumba {B.P. Add. J). Foreign organic matter, not more than 
2%. Ash, not more than 9%. Alcohol (60%) soluble extractive, 
not less than 12%. Calumba, N.F. VII, should contain not more 
than 1% of foreign matter and yield not more than 2*5% of acid- 
insoluble ash. 


GLYCEMNUM 

Glycexinum {B.P.). CaHsO^ = 92*06. Sp. gr., 1*260 to 
1*265 (corresponding to from 98 to 100% of CsHgOa). 
Wdso®* 1*470 to 1*473. Ash, not more than 0*01%. Glycerinum, 
U.S.P, XII, contains not less than 95% of CaHgOa; sp. gr. at 25°, 
not below 1*249; 5 ml. complies with a test for carbonisable 
substances. 

Glycerine Officinal, Fr. Cx. 1937, contains about 3% of water; 
sp. gr. at 20°, not less than 1*255. Glycerinum, P.G. VI, contains 
from 84 to 87% of anhydrous glycerin; sp. gr., 1*221 to 1*231. 
Glycerinum, P. Helv. V, has a sp. gr. of 1*224 to 1*234 and 
contains from 84 to 88% of CsH 6 (OH) 3 , whilst Glycerinum con- 
centratum has a sp. gr. of 1*260 to 1*266 and contains at least 
98% of C3H5(0H)3. 

Detection of Glycerin, By oxidation with permanganate and treatment with 
Schiff’s reagent^ glycerin gives a positive coloration m 0-04% solution. The 
coixunon organic acids do not interfere. — J. chem. Soc. Abstr., ii/1925, 162. 
See also Andyst, 192& 382. 

_ The identification of glycerin by a bacterial method. — ^A. Castellani and F. E, 
Taylor, J, trop, Med. (Hyg.), Oct. 15, 1924, 271. 

The followmg test is based on oxidation to dihydroxyacetone and conversion 
of the latter to pyrotartanc aldehyde. 2 drops of the solution to be tested is 
placed in a test-tube which is then filled with bromine vapour, covered, and 
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heated for ten minutes at 85® to 90®. The cover is removed, heating is continued 
for 15 minutes, and a crystal of sodium sulphite is added to remove all traces 
of bromine. 2 to 3 ml. of sulphuric acid is added carefully, with simultaneous 
cooling, followed by a little solid metahydroxybenzoic acid and the mixture 
is heated for 15 minutes at 65° to 70°. A green fluorescence shows the presence 
of glycerin. The sensitivity is 5y in 0 *05 ml. of solution. The reaction can be 
observed in presence of six times the amoimt of glycol or glucose, or twice the 
quantity of sucrose, but lasvulose causes more interference. — ^E. Eegriwe. Z 
anal, Chem., 1935, 31. 

Determination, Reflux a mixture of 10 ml. approximately 0-025 M glycerin 
solution, 50 ml. N/10 ceric sulphate and 50 ml. 2N sulphuric acid for one 
hour. Cool, add 1 ml. of 0-01% aqueous solution of xylene-cyanol FF and 
titrate the excess of ceric sulphate , with N/10 ferrous ammonium sulphate. 
This method gives high results if the glycerin concentration is less than 1 g, 
per litre. Sodium hypobromite has also been used in estimating glycerin. 
Quantitative oxidation to carbon dioxide and water is obtained when 
15-30 ml. N/10 sodium hyj^obromite solution containing not less than 8 g. per 
litre of sodium hydroxide is used, in excess. The mixture is boiled for 90 
minutes and the excess hypobromite assayed iodometrically. — Cuthill and 
C. Atkins, J. Soc. chem. Ind., Lond.^ 1938, 89. 

Determination by Means of Periodates, An excess of solid potassium 
periodate is added to the neutral solution, the mixture is shaken for 20 minutes 
and the formic acid titrated with alkali hydroxide using methyl red. The 
method is applicable in the presence of substances which do not react with 
periodic acid in the cold or or substances which react but do not give acids or 
alkalis. — M. A. Malaprade, Bull, Soc. ckim, Fr., 1937, 906. 

Garratt (Drugs and Galenicals) recommends the method of Shukoff and 
Schestakoff for determination of glycerin in resorcin ointment: — ^To a solution 
with slight excess of sulphuric acid and filtered, add a slight excess of potassium 
hydroxide solution and evaporate not above 80° to a syrup. Mix with 20 g. 
of anhydrous sodium sulphate and extract with acetone for 4 hours in a thimble 
and Soxhlet; evaporate, and dry at 75° to 80°. 

Ethylene Glycol: Detection in the Presence of Glycerin, To 10 ml. 
of test sample add 2 ml. of nitric acid and evaporate to 1 ml., then add 5 ml. of 20% 
w/v ammonium chloride and allow to cool. Make alkaline by adding, 1 ml. at a 
time, 10% sodium hydroxide until there is a slight smell of ammonia. Boil off 
the free ammonia and add 1 ml. of 10% to/v banum chloride. After cooling the 
mixture for about 15 minutes, filter and wash with about 5 ml. of water. Rinse 
the precipitate into a boiling tube with 5 m 1. of water, add 7*5 ml. of 2N sulphuric 
acid and heat to boiling. Cool and filter. The filtrate is treated with 0-6 N per- 
manganate until no more is decolorised in the cold and is then boiled. Any 
further decolorisation shows the presence of oxalic acid, that is of glycol, in the 
original product. The test will detect 1 % of glycol in water or 3% in a mixture 
of 70% of glycerin and 27% of water. — ^A. W. Middleton, Analyst, 1934, 522. 

Before applying the above test triethanolamine must be removed and the 
following method is suggested. To the sample containing triethanolamine and 
ethylene glycol add 8 ml. of water, 2 ml. of 50% sulphuric acid and 5 ml. of 30% 
solution of phosphotungstic acid. Allow to stand in a refrigerator for 3 days, 
filter, evaporate to small bulk with excess of barium carbonate, extract with 
ethyl alcohol and evaporate the alcohol. — C. J. Eastland, N. Evers and T. F. 
West, Analyst, 1937, 266. 

Determination of Ethylene Glycol, Mix 50 ml. 0-1 N potassium per- 
manganate, 10 ml. 0-025 M glycol solution and 30 ml. 4N sodium hydroxide; 
stand H hours, add 50 ml. 4N sulphuric acid and stand for a further hour. 
Finally, add 10 ml. 10% potassium iodide and titrate liberated iodine with 
thiosulphate. Repeat omitting glycol. — R. Cuthill and C. Atkins, Analyst. 
1938, 259. 


GLYCYRRHIZA 

Glycyrrhiza (B.P.), Water-soluble extractive, not lesa 
than 20%. Ash limits: peeled drug, not more than 6%; unpeeled 
drug, not more, than 10%. Acid-insoluble ash, not more than 
2*5%. Powdered liquorice is the powder of the peeled drug; 
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a powder of the unpeeled drug is not used except when expressly 
named. Glycyrrhiza, U.S.P, XT/, yields not more than 2-5% of 
acid-insoluble ash. 

Fr. Cx. 1937. Determination of glycyrrhizin in Sue de R4glisse. Dissolve 
3 g. dried at 100“ in 30 ml. of water with 5 drops of ammonia solution and filter; 
to 20 ml. of filtrate (2 g, dried drug) add 2 -5 ml. of sulphuric acid and after 24 
hours filter, and wash the residue with 30 ml. water; dissolve the residue in 2 ml. 
ammonia solution, filtering through the same filter and washing with water made 
ammoniacal (5 drops to 10 ml.). Evaporate and dry at 100® for one hour, weigh 
and add correction^or the glycyrrhizin dissolved in mother liquor and washings 
(0 '04 g. for 40 ml. total). The glycyrrhizin ammonia should be not less than 
10 %, 

The name “glycyrrhizin” applies to the sweet substance found in liquorice 
root, a mixture of edeium and potassium glycyrrhizinates. 

Tschirch discovered that glycyrrhizinic acid is the diglycuronic acid ester 
of glycyrrhetinic acid. It has glycosidal properties. Glycuronic acid is of 
importance in animal life — an unexpected fact, since the most varied sugars are at 
the disposal of a plant if it wishes to form glycosides. 

A minimum or 9% of “glycyrrhizin” shomd be present in normally prepared 
edible juices — they should not contain more than 18% of sugars, reducing and 
non-reducing. In order to determine whether the starch be actual or added, the 
sample should be powdered, extracted with water and the residue taken up with 
3% ammonia solution. The insoluble matter should never exceed 6%. Examine 
this under the microscope to trace source of starch, i.e., whether added or of the 
same character as that in the root. The amount not dissolved in 70% alcohol 
should not exceed 16*5%. Gum should never be present in pure liquorice juice. 
— ^Parry, Chetn. & Drwgg., i/1911, 133. 


GOSSYPIUM 

Gossypium Absorbens (B.P.C.). Absorbent cotton wool. 
A thin layer, equivalent to about 0-5 g. for an area of 
70 sq. in., when, viewed between glass plates, by transmitted 
light, is not more neppy than the standard sample kept at the 
Manchester Testing House. 1 g. compressed to about 20 ml. 
and placed lightly on water at 20° sinks or becomes saturated 
within 10 seconds. Average length of staple, not less than inch. 
Water-soluble extractive, not more than 0*5%, Ash, not more 
than 0-5%. 

The greasy material on absorbent cotton wool consists mainly of fatty acids 
with a fairly large proportion of unsaponifiable matter. In commercial samples 
this substance is present in sufficient quantily to cover the fibres with a film of 
molecular thickness and the absorbency will be greater or less according to 
whether the fatty acids are oriented with the carboxyl groups outwards or in- 
wards. In the latter case wetting is due to rupture of the film consequent upon 
the swelling of the fibres under the influence of water vapour diffusing through 
the grease, and is a slower process. The orientation of carboxyl groups in the 
grease can be affected by external conditions, but samples impregnated with 
purely paraffinoid substances show only the second type of wetting. — R, 
Maxwell Savage, J, Soc, chem. Ind., Land., 1934, 379. 

Surgical Dressings. The B,P.C. Supp. IV directs that all 
w^eights and counts of yarn refer to those obtained under standard 
humidity conditions, the materials being exposed to an atmosphere 
of 65 to 70% relative humidity for a period of at least 6 hours. 
Prescribed Methods* 

To avoid error due to comparatively large spaces between threads in fabrics 
of open texture, a length of ten inches shall be counted for number of threads 
per inch. 
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Elasticity is determined by applying to the movable end of crepe and 
adhesive bandages (the other end being held in a fixed grip) by means of a spring 
dynamometer, a tension of 6 pounds per inch width. The tension is maintained 
for 1 minute and the stretched length measured; the bandage is then released 
immediately and measured after 5 minutes, the length being expressed as 
percentage of the stretched length. 

Water-soluble Extractive is determined by the loss in weight after well 
washing the dried sample from the moisture determination, followed by hand 
wringing 12 successive times, any loose threads, which should be collected by 
passing the washing through a fine sieve, being added. The residue is dried at 
100" and weighed. For wool and union fabrics the wash water should be at 
45® to 50®. 

Foreign Matter. By continuous extraction with a solvent, such as chloro- 
form, ether, carbon tetrachloride, of the dried sample (wool should be further 
extracted with alcohol); after airing off the solvent, the cloth is washed as in the 
water-soluble extractive determination. If starch is present, it is soaked in 
0*5% malt extract solution at 50° and then heated to 70° for 15 minutes, followed 
by washing with hot running water 12 times as before. The residue, with any 
collected loose threads or fibres is dried at 100°, and weighed. In wool and 
grey cotton an allowance of 3^ is made for loss of natural impurities. The 
cleaned sample is ashed to indicate that all insoluble matter is removed and 
0-2% allowed for the natural ash. 

Cotton and Wool. The dried material after extraction of the foreign 
matter is boiled in 5% sodium hydroxide solution for 10 minutes, removed, 
the treatment repeated and then well washed. The residue plus loose threads 
and fibres, collected as before, is dried at 100° and weighed as dry cotton. For 
unbleached cotton an allowance for loss of natural constituents of 4% is made. 
The loss in weight is that of dry wool. Standard moisture regains of 8-5 and 
16% respectively are added. 

Tensile Strength. Six specimens of the material of the specified width 
and measuring 7 inches held between the jaws of a Goodbrand machine having 
a constant rate of traverse of 18 inches per minute, are submitted to test in the 
machine after exposure to an atmosphere of 65 to 70% relative humidity for at 
least 6 hours. The average of the minimum breaking load for the 6 specimens 
is the tensile strength. 

Carbasus Absorbens (B.P.C.). Absorbent gauze. Water- 
soluble extractive, not more than 0*5%. Weight per sq. yd., not 
less than 180 gr. Average number of threads per inch, not less 
than 19 in the warp and 15 in the weft. A test for absorbency is 
included. 

Carbasus Absorbens in Taenia {B.P.C,). Complies with the 
same standard as Carbasus Absorbens for material and water- 
soluble extractive. Weight of a piece 2 inches X 6 yards, not less 
than 190 grains. Average number of threads per inch, not less 
than 30 in the warp and not less than 25 in the weft. A test for 
absorbency is included. 

Cellulosum Ligni (B.P.C.). Cellulose wadding. Superficial 
area, not less than 1500 sq. in. per pound. Moisture limit, 10%. 
Ash limit, 0-5%. Chloroform extractive, not more than 1%, 
1*5 g. compressed to about 20 ml. and placed on W’ater at 20® 
sinks or becomes saturated within 5 seconds. 

Curatio Normalis III (J5.P.C. Supp. II). The unstretched 
spread fabric, after removal of the medicated pad, weighs not less 
than 4-4 gr. per sq. inch and after the further removal of the 
rubber adhesive compound and other foreign organic matter, not 
less than 2*2 gr. per sq. inch (correction being made for natural 
moisture regain). The fabric should be of two-fold erSpe yarn, 
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having not less than 44 turns one way and standard two-fold yarn 
the other way, both being of good uniform grade. Threads per 
sq. inch, not less than 70, when fully stretched in the elastic 
direction, and on immediate release returns to a length not more 
than 80% of the fully stretched length. 

Curatio Normalis IV (B.P.C. Siipp. II), Complies with the 
same standard for the elastic cotton fabric described ^ under 
Curatio Normalis III. 

Curatio Normalis V Supp. II). The elastic cotton 

fabric complies with the same standard. 

Curatio Normalis VI (B.P.C. Supp, II). Complies with the 
standard for elastic cotton fabric described above. 

Liuteum Absorbens (B.P.C,). Absorbent lint. Water- 
soluble extractive, not more than 0*5%. Superficial area, 230 to 
250 sq. in. per ounce. Minimum average number of threads per 
inch, 39 in the warp and 24 in the weft. A piece, 3 X 3 in., placed 
unraised side downwards on water at 20® becomes saturated in 
10 seconds. 

Tela Carbasi et Gossypii (B.P.C.). Gauze and cotton tissue. 
Superficial area, not less than 1800 sq. in. per pound. The 
absorbent gauze and absorbent cotton wool comply with the 
standards for Carbasus Absorbens and Gossypium Absorbens 
respectively. 

Tela Carbasi et Gossypii Capsici (B.P.C.). Capsicum 
tissue. The absorbent gauze should comply with the standard 
for Carbasus Absorbens, with the exception of the colour and the 
weft, which has not less than 12 threads per inch. Superficial area 
not less than 1800 sq. in. per pound. 

Tela Carbasi et Ligni (B.P.C.), Cellulose tissue. The 
absorbent gauze should comply with the standard for Carbasus 
Absorbens, with the exception that the weft has not fewer than 
12 threads per inch. The cellulose wadding complies with the 
B,P.C, Cellulosum Ligni standard. Superficial area, not less than 
1350 sq. in. per pound. 

A summary of the circular C.423 issued by the National Bureau of Standards, 
U.S. Dept, of Commerce, containing a compilation of methods for the micro- 
scopic identification of commercial fibres including paper, jute, cotton, flax 
rayons, silk and wool, is given in Analyst, 1939, 425. 

Protectives 

Fabric of Battiste and Jaconet. 3-inch squares of the material 
are immersed in a solvent (benzene, toluene, xylene, etc.), heated 
to boiling and kept boiling if necessary. The cuttings are removed, 
the swollen proofing removed and the fabric heated in liquid 
paraffin at a temperature not exceeding 150°. The fabric is shaken 
and extracted with petroleum ether, any filling removed as for 
determination of foreign matter, and finally dried at 100°, To the 
weight allowance for natural moisture regain is made. 

Battista (P.P.C.). With boiling w^ater, or when heated with 
steam, battiste must show no stickiness or deterioration. Weight 
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per square yard not less than 5 oz., of the fabric alone not less than 
2 oz,, and the difference of these not less than 3 oz. Average 
threads per inch, not less than 104 in the warp and 72 in the weft# 

The following alternative specification for Battista J5. P.C. has 
been published (see Pharm. J., i/1943, 130). Weight per square 
yard not less than 5*75 oz.; weight per square yard of the fabric 
alone not less than 2 oz.; the difference between the weight of 
the fabric per square yard and the proofed material is not less 
than 3*75 oz. Average threads per inch, not less than 104 in the 
warp and 72 in the weft. Tensile strength per 1 inch strip, not 
less than 40 pounds in the warp and not less than 25 pounds in 
the weft. The proofing contains not more than 35% of mineral 
matter. 

Emplastrum Adhesivum (S.P.C. Supp. JV), Weight per 
sq. yard, not less than 7J qunces. Tensile strength of the warp per 
inch width, not less than 45 pounds. Weight of base cloth, after 
removal of adhesive, etc., and corrected for moisture regain, not 
less than 3| ounces per sq. yard. Weight of adhesive, etc., not less 
than 3i ounces per sq. yard. A specification of the quality of the 
cloth is included. Average number of threads per inch, not less 
than 72 in the warp, not less than 70 in the weft. 

Jaconettum (P.P.C,). With boiling water or when heated 
with steam jaconet must show no stickiness or deterioration. 
Weights per square yard not less than 6 oz. total, fabric alone 2 oz., 
and the difference 4 oz. Not less than average number of 104 
threads in the warp and 72 threads in the weft per inch. An 
alternative specification has also been prescribed for Jaconettum 
J5.P.C. (see Pharm, J., i/1943, 130). 

Sericum Oleatum (P.P,C.). Oiled silk. Minimum weights 
per square yard for oiled fabric 2*5 oz., and for silk fabric alone 
0*33 oz. Average number of threads per inch, not less than 120 in 
the warp and 85 in the weft. 

Sericum Oleatum Factitium (P.P.C.). A specification has 
been published for oiled artificial silk for use in place of oiled 
silk (see Pharm. J., i/1943, 45). Weight per square yard of 
waterproof fabric, 2*25 to 2*75 oz.; weight of the fabric alone 
and after allowance for natural moisture regain, not more than 
0*85 oz. per square yard. Average number of threads per inch, 
not less than 100 in the warp and 100 in the weft. 

Siudon Oleata (P.P.C.). Oiled cambric. Minimum weights 
per square yard for the oiled fabric 4 oz., for cotton fabric alone 
1 *5 oz., and the difference 2*5 oz. Average number of threads per 
inch, not less than 74 in the warp and 68 in the weft. 


HEPAR 

Extractum Hepatis Siccum (B.P.). Should contain not 
less than one-tenth its weight of sodium chloride and should be 
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packed in tubes, each containing the equivalent of 225 g. of original 
liver. Extractum Hepatis, U.S,P. XII, complies with the specifica- 
tions of the U.S.P. Anti-anaemia Preparations Advisory Board, 
by which satisfactory clinical data regarding treatment of Ad- 
disonian pernicious anaemia and evidence that the satisfactory 
result is produced by the dose given shall be available; the pre- 
paration must be labelled with the average dose, 

Extractum Hepatis Liquidum (J5.P.). 1000 ml. should 

contain the equivalent of 8000 g. of original liver, not less than the 
equivalent of 10% v/v of 95% alcohol, and not less than 20% v/v 
of glycerin. Liquor Hepatis, U.S.P. XII, conforms to specifica- 
tions of the U.S.P. Anti-anaemia Preparations Advisory Board. 

Liver extracts contain chromogenic purine constituents giving a blue colour 
with urea cyanide reagent followed by Folin’s uric acid reagent. Part of the 
chromogen is precipitable b^ lead acetate and this fraction was found absent 
from the liver of a patient dying from untreated ’i>emicious anaemia, but present 
in that of a patient successfully treated for pernicious anaemia but dying from 
other causes. The chromogenic purine specifically cures canine black tongue 
and since both this disease and pellagra are characterised by spinal cord 
degeneration, which is also associated with pernicious anaemia and about which 
there have been conflicting reports as to the efficacy of liver extract, it may well 
be that liver extracts effective in cord degeneration are rich in purine. Some 
highly potent liver extracts for parenteral injection have very little chromogen 
activity. — G. E. Shaw, Quart. J. Pharm., 1937, 380. 

A reticulocyte response is obtainable in pigeons even with liver extracts 
which are clinically inactive.— G. E, Shaw and J. Pritchard, Quart. J. Pharm,, 
1937, 517. 

Assay, There is no satisfactory biological test for liver extract. The 
pigeon method introduced by Vaughan and her colleagues has been investigated 
by Gurd, Quart. J. Pharm., 1935, 39, who found that when sufficient care is 
taken to stain the red cells of the pigeon, it becomes impossible to make a 
sharp distinction between those which have a reticulum and those which 
have not. If an arbitrary distinction is made of those with a hea^^ reticulum 
from those with a lighter one, then no effect on the number of reticulocytes is 
produced when liver extract is injected. 

A method of assay has been developed, using a test upon guinea-pig bone 
marrow preparations in vitro which apparently makes possible the quantitative 
estimation of anti-anaemic potency of liver concentrates. The method depends 
upon measurement of the migration of cells from isolated living bone marrow 
embedded in a coagulum of plasma to which various concentrations of liver 
extract have been added. ' At certain optimal concentrations of liver extract the 
migration is increased and the concentration thus effective is an index of the 
potency of the liver extract. A curve has been constructed showing the relation- 
ship between the dilution of liver concentrates at which maximum migration 
of cells from bone marrow occurred, and the U.S.P. potency of these con- 
centrates. It would appear that this curve may be used for determination of the 
expected clinical potency of unknown liver extracts. — ^N. Pace and R. S. Fisher, 
J. Pharmacol., 1942, 74, 256. 

Ventricultts Desiccatus* The following upper limits are suggested: — 
Ash 5%, calculated on a fat- and moisture-free basis; fat 15% if not defatted, 
or 5% ff the fat is extracted; moistoe 5%. It is also desirable that the' 
preparation should be free from organisms giving acid and gas in MacCdnkey*s 
medium. — K. Bullock, Quart. J. Pharm., 1936, 381. 

Assay by Casein Digestion, A valuable guide to the clinical activity of 
desiccated stomach preparations is provided by their peptic activity and the 
following method has proved of value for the determination of the enzyme 
activity of stomach preparations at various stages of manufacture. 0*5 g. of 
pure casein is dissolved in 40 ml. of water and 20 ml. of N/ 1 sodium hydroxide 
by warming on a water-bath. To the resulting solution is added 30 ml. of N/1 0 
hydrochloric acid. The liquid is filtered and the filtrate made up to 100 ml. 
A weighed quantity of the stomach preparation to be tested, which has been 
passed through a No, 40 sieve, is shaken for 2 hours with dilute hydrochloric 
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acid (120 ml. of N/1 acid with water to 1 litre) and filtered. 1 g, of tlw preparation 
in 1 litre of acid is usually suitable. To carry out the test, into’feiach of seven 

test-tubes is placed 1 ml. of pepsin solution followed by 0 *7 ml.\0^ ml 

O'l ml. of the casein solution. The contents of each tube are diW^tp ,4 ml.^ 
with the diluted hydrochloric acid and are then incubated at 40® 

After incubation 0 *5 ml. of saturated ammonium sulphate solution is 
each tube and their turbidities compared as rapidly as possible. The comparison 
is made by holding the tubes in front of a printed card, the print being a light face 
Gill Sans type, 8-point size. The tube through which the print is just readable 
is known as the index tube. The amount of the hog stomach preparation in 
this tube is that required to digest 0 *005 g. of casein and from this the weight of 
casein digested by 1 g. of preparation may be calculated. — E. E. Rymill and 
C. A. Macdonald, Quart. J. Pharm., 1937, 323. 

Heparin 

Assay. The anticoagulant potency of heparin is tested against cither freshly 
drawn blood or various artificial clotting systems which can be clotted when 
desired. Three methods of assay are described: — (1) The Howell assay as 
modified by Charles and Scott, in which the degree of clotting in samples of 
cat’s blood containing varying amounts of the unknown is compared with similar 
samples containing a standard preparation, (2) a new thrombin assay, in which 
the unknown and standard heparin solutions are titrated against a system 
consisting of oxalated beef blood and thrombin, using a constant clotting time, 
and (3) the Fischer assay, in which the clotting time of chicken plasma on 
addition of thrombokinase is determined for varying concentrations of unknown 
and standard heparin. Factors which affect the results of the assays are 
discussed. , The crystalline heparins isolated from different species show marked 
differences in their specific biological acitivity. It has been found that their 
relative anticoagulant activities vary with the method of assay. — L. B. Jaques 
and A. F. Charles, Quart. J. Phartn., 1941, 1. 

A simple method of comparing the activity of anti-coagulants is described. 
Fresh rabbits’ blood is added to two series of test-tubes, one containing definite 
amounts of the anti-coagulant under test, the other definite amounts of a standard 
solution of the sodium salt of heparin. By comparing the tubes, the activity of 
the anti-coagulant can be found in terms of the standard preparation. The error 
is stated not to exceed 10%. — F. Schiitz, Quart. J. Pharnu, 1941, 45. 


HEXAMINA 

Hexamina (B.P.). C 6 Hi 2 N 4 = 140*1. Contains not less than 
99% of CfiHiaN*. Ash, not more than 0*05%. Assayed by 
boiling with N/1 sulphuric acid until all the formaldehyde pro- 
duced has been evolved, and back titrating the excess acid with 
N/l sodium Hydroxide to metKyl orange. By the same method 
Methenamina, U.S.P. XII ^ should contain 99% of the pure 
substance, after drying over sulphuric acid for four hours. 

Tahellae Methenaminae et Sodii Biphosphatis {N.F. VII). Contain 
92-5 to 107*5% of the labelled amount of methenamine, including all tolerances. 
Limit tests for aluminium, calcium and ammonium salts are included. Assayed 
by boiling with dilute sulphuric to remove formaldehyde, subsequent ammonia 
distillation into N/2 sulphuric acid, and titration with N/2 sodium hydroxide 
using methyl red indicator, . . 

A tentative quantitative method for the determination of hexamine in tablets 
is described in Method of Antdysis (A.O.A.C., 1940, 576). 

A method for the quantitative determination of hexamine using calcium 
hypobromite. — ^E, F, Slowick and R. S. Kelley, J. Amer. pharm. Ass.» Set. 
Edn., 1942, 15. 


HYDRARGYRUM 

Hydrargyri Cyanidum (B.P. C. Supp. IV). C 2 N 2 Hg == 252 • 6. 
Contains not less than 99% of Hg(CN) 2 . Residue on ignition, not 
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more than 0*1%. Limit tests for chloride and mercuric oxycyanide 
are described. Assayed by addition of sodium chloride and 
potassium iodide, and titration with N/10 hydrochloric acid to 
methyl orange. 

Carbasus Hydrargyri et Zitici Cyanidi (5.P.C.). Pouble 
cyanide gauze contains mercury equivalent to from 0*5 to 
1 *5% of Hg(CN) 2 , and zinc equivalent to from 1 *5 to 3% of 
Zn(CN) 2 . A nitric acid extract of the gauze and washings is 
adjusted to volume; zinc is determined in one portion by the 
B.P, method for Zinci Sulphas, by precipitation with mercuric 
ammonium thiocyanate solution and subsequent titration with 
potassium iodate; mercury is precipitated as sulphide from the 
remaining portion after neutralisation and just acidifying with 
hydrochloric acid. 

Hydrargyri lodidum Flavum (B.P.C.). Hgl= 327*5, 
Assayed by interaction with N/10 iodine and potassium iodide, 
followed by back titration with N/10 sodium thiosulphate; a 
purity of the dried substance of not less than 99% should be 
indicated. Loses not more than 0*5% on drying over sulphuric 
acid, and leaves not more than 0*2% of residue on volatilisation. 
The N,F. VII specifies that the substance dried Over sulphuric 
acid shall contain 99% of Hgl; residue on volatilisation, not more 
than 0*1%. 

Tabellse Hydrargyri lodidi Flavi (J!Sr.F. F//). Contain 91 to 109% of 
the labelled amount of yellow mercurous iodide, including all tolerances. 
Assayed bjr dissolving in water and hydrochloric acid and titrating with M/SO 
potassium iodate using chloroform as indicator. 

A tentative quantitative method for the determination of mercurous iodide 
in tablets is described in Methods of Analysis (A.O.A.C., 1940, 621). 

Hydrargyri lodidum Rubrum (P.P.). Hgl 2 == 454*5. After 
standing for 10 minutes with zinc powder and water and filtering 
off the amalgam formed, the filtrate and washings are treated with 
excess N/10 silver nitrate and nitric acid and titrated with N/10 
ammonium thiocyanate; not less than 99% of the pure salt should 
be indicated. Leaves not more than 0*1% of residue on volatilisa- 
tion. The N.F. F// assays by titration, in the presence of hydro- 
chloric acid, with M/20 potassium iodate using chloroform as 
indicator, and requires the substance dried over sulphuric acid to 
contain not less than 99% of Hgl 2 . 

Tabellae Hydrargyri lodidi Rubri iN.F, Vll). Contain 91 to 109% of 
the labelled amount of red mercuric iodide, including all tolerances. Assayed 
by dissolving in water and hydrochloric acid and titrating with M/50 potassium 
iodate, using chloroform as indicator. 

Solvellae Hydrargyri lodidi (P.P.C.). Contain 8*75 grains 
of Hgl 2 , and 1 tablet in a pint of water gives a 1 in 1000 solution 
of Hgl 2 . Some makers prepare them to contain Sf grains of 
anhydrous mercuric potassium iodide (Hgl 2 ,KI) with a sufficiency 
of potassium iodide in excess to make the body Hgl2,2KL One 
dissolved in 1 pint of w^ater makes a 1 in 1000 solution of mercuric 
potassium iodide and each contains 6-4 grains of Hglg. A trade 
custom has developed, however, of making them on various 
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assumptions, e.g., to contain 8} grains of the soluble iodide, 
HgI^,2KI, which renders the content of mercuric iodide in the 
solution far less, namely, 5 grains. 

To estimate the mercury in tablets of this kind, formalin reduction as 
recommended by E. Rupp is used. For the iodine, the iodate reaction in presence 
of strong hydrochloric acid is suitable. 2HI H-HIO, +3HC1 = 3IC1 +3H80. The 
whole matter is well dealt with in a paper by A. J. Jones, Chem, & Drugg,. 
iy^l920, 523. 

Garratt (Drugs and Galenicals)recommends the method of Sage and Stevens 
(Chem. 8c Drt^g.y i/1932, 84). Reflux with 2 g. of zinc filings in acetic acid 
(50^) for 30 minutes, filter, wash, and dissolve the amalgam in nitric acid; 
oximse with permanganate and titrate with N/10 potassium thiocyanate. The 
iodine may be determined in the acetic acid solution and washings by titration 
with M/20 potassium iodate in presence of hydrochloric acid. 

Hydrargyri lodidum Viride (B.P.C. Supp. IV). Contains 
not less than 24*5% of I, determined by interaction with zinc 
dust and small quantity of water and acetic acid, dilution, filtration, 
and washing of the insoluble amalgam, followed by titration of the 
soluble iodide formed, with excess N/10 silver nitrate and N/10 
ammonium thiocyanate using ferric ammonium sulphate indicator; 
Hg content not more than 75%, as shown by solution of the 
amalgam from the iodine assay in dilute nitric acid, oxidation with 
potassium permanganate solution and titration with N/IO 
ammonium thiocyanate. 

Hydrargyri Oxiduxn Flavum (jB.P.). HgO==216*6. Loses 
not more than 1% when heated at 150®* for I hour, and then 
contains not less than 99*3% of the pure substance. Residue on 
ignition, not more than 0*5%. Assayed by titration in nitric acid 
solution with N/10 ammonium thiocyanate. The U.S.P. XII 
requires the substance dried to constant weight at 110® to contain 
99-5% of HgO. 

The temperature of ISO®, specified in the B.P. as that at which the substance 
is to be dried for calculating the percentage strength, is too high since marked 
amounts of mercurous oxide are produced at this temperature. This de- 
composition and that of the mercurous oxide occurring as an impuri^ can be 
minimised by drying at 70®, at which temperature no decomposition takes 
place. — G. J. W, Ferrey, Quart, J, Pharm.y 1933, 406. 

Hydrargyri Oxidum Rubrum (RP.C.). HgO=216*6, 

Loses at 150° not more than 1%, and is then of 99-3% purity. 
Residue on volatilisation, not more than 0*3%. TheiV.F. Vll 
requires the salt dried at 120° to contain not less than 99*5% 
ofHgO. 

Hydrargyri Oxycyanidum (B.P. Add. I). HgO,3Hg(CN)a = 
974-5. Contains 20 to 22% of HgO and 77 to 79% of Hg(CN)a. 
Loss at 100°, not more than 1%. Residue on ignition, not more 
than 0*1%. Assayed for mercuric oxide by treatment with sodium 
chloride and titration with N/10 hydrochloric acid to methyl 
orange; and for mercuric cyanide by continuing the titration after 
adding potassium iodide. 1 g. produces a clear solution with 
200 ml. of water. 

Oxycyanure Mercurique, Fr. Cx. 1 937, assayed similarly 
contains 14-4 to 16-35% of HgO and 83-75 to 84-63% of 
mercuric cyanide. Hydrargyrum oxycyanatum, P.G. VI, contains 
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33-3 to 35*2% of Hg(CN) 2 ,HgO, ‘corresponding to 15*37 to 
16*25% of HgO and 84*6 to 83*8% of Hg(CN) 2 . Hydrargyrum 
oxycyanatum, P. Helv. V, contains from 15*37 to 16*25% of 
HgO and from 83*75 to 84*63% of total Hg(CN) 2 , 

Hydrargyri Perchloridum (P.P.). HgCl 2 — 271*5. Contains 
not less than 99*5% of the pure salt. Residue on volatilisation, not 
more than 0*1%. Assayed by reduction in presence of potassium 
iodide with formaldehyde and sodium hydroxide solutions, 
acidifying with acetic acid and adding excess N/ 10 iodine and, 
when the precipitate is completely dissolved, back titrating with 
N / 1 0 sodium thiosulphate. Hydrargyri Bichloridum, U*S.P. XII ^ 
after drying for 18 hours over sulphuric acid should contain not 
less than 99*5% of HgCl?. Assayed by precipitation as sulphide, 
washing and drying at 1 1 0°. 

In 4he B.P. assay process the addition of 5 rnl. of a mixture of 2 vols. of ether 
and 1 vol. of chloroform enables rapid solution of the precipitated mercury 
to be effected. — H. Brindle, Quart. J. Pharm.f 1932, 432. 

Modification of Rupp*s Method., The addition of gelatin retains the 
reduced mercury in a finely divided condition and avoids trouble due to the 
metal failing to react with iodine owing to aggregation. The mercuric solution 
is treated with sufficient potassium iodide (about 1 g.) to form a double salt, 
rendered alkaline with 5N sodium hydroxide solution (an excess of 5 ml. being 
added) and heated to about 60 2 ml. of freshly-prepared warm 2*5% gelatin 
solution is added and then, with constant swirling, 3 to 4 ml. of solution of 
formaldehyde. The mixture is cooled to about 20®, acidified with excess of 
acetic acid, and 25 ml. of N/10 iodine added. The excess of iodine is titrated 
with N/10 thiosulphate. 

In organic compounds of mercury, the organic matter must first be destroyed 
by heating with concentrated sulphuric acid, the resulting solution and washings 
being oxidised with bromine water, with subsequent boiling to remove bromine. 
Readily volatile or stable alkyl compounds are best decomposed by preliminary 
treatment with pure bromine in a flask provided with a ground -glass air condenser, 
the resulting mixture being then heated with sulphuric acid. Prolonged heating 
with sulphuric acid is avoided by adding a few drops of nitric acid. — ^M. Fitz- 
gibbon. Analyst, 1937, 654. 

Resiilts obtained by the iodometric method of Rupp are in general inaccurate. 
The various modifications suggested, such as the use of ether and alcohol, 
gelatin, etc., to facilitate solution of the mercury, were found to be only partially 
effective or inconvenient. High results are probably due to reduction of iodine 
by formic acid produced from formaldehyde by action of alkali and during the 
reduction of mercuric salt, and present in formalin. To overcome this defect 
it was found necessary to filter off the merci^ before determining it lodo- 
metrically. Filtration is facilitated by precipitating with the finely divided 
mercury some basic magnesium carbonate, which in no way interferes with 
the assay process. — H. A. Sloviter et aL, Indtistr. Engng Chem. {anal. Edn.), 
1941, 890, 

Mayer* a Reagent, (TanrePa Reagent is identical in composition.) 
Mercuric chloride 13*546 g., potassium iodide 49*8 g., distilled water to 
1 litre. This reagent gives a precipitate with alkaloids. 

Formerly, methods of volumetric estimation of alkaloids by means of the 
above were in vogue, but the composition of the precipitates is variable. 

Liquor Hydrargyri Perchloridi {B.P.). Contains 0*095 to 
0*105% w/v of mercuric chloride. Assayed by reduction with 
formaldehyde, followed by interaction with excess N/10 iodine 
and back titration with N/10 sodium thiosulphate. 

Toxitabellse Hydrargyri Bichloridi Magnae (U.S.P. XII). Contain 
an average of 0*42 g. to 0*52 g. of HgCh, with a sufficient quantity of excipient 
or diluent. Assayed by the process described for mercuric chloride. 
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Toxitabellae Hydrargyri Bichloiidi Parvae (U.S.P. XI2). Contain an 
average of 0-11 g. to 0*14 g. of HgCla with a sufficient quantity of excipient or 
diluent. 

Hydrargyri Salicylas (B.P.C. Supp. IV), Contains from 54 
to 59*6% of Hg. Residue on gentle ignition at about 300°, not 
more than 0*2%. Assayed by addition of potassium permanganate 
to a solution of the substance in N/ 1 sodium carbonate and after 
5 mins, addition of sulphuric acid, followed after a further 5 mins, 
with ferrous sulphate solution. When the precipitate is dissolved, 
nitric acid is added and titration made with N/10 ammonium 
thiocyanate using ferric ammonium sulphate indicator. The 
U.S.P. XII substance should contain from 54 to 59*5°/'o of Hg; 
determined by heating with sulphuric and nitric acids on a sand- 
bath until a colourless mixture results, diluting, and titrating with 
N/10 ammonium thiocyanate. Hydrargyrum salicylicum, P.G. VI ^ 
contains not less than 92% of C 6 H 3 (OH)COOHg. 

Hydrargyri Subchloridum (R.P.). HgCl=236*l. Should 
contain not less than 99*6% of the pure substance. Residue on 
volatilisation, not more than 0*1%. Assayed by shaking in water 
with N/10 iodine and potassium iodide and titrating with N/10 
sodium thiosulphate. Hydrargyri Chloridum Mite, U.S.P, XII, 
after drying to constant weight over sulphuric acid, contains not 
less than 99*6% of HgCl. Determined by interaction with iodine 
and potassium iodide and titration of the excess iodine with sodium 
thiosulphate. 

Finely Divided Calomel (Durct). Dissolve sodium bicarbonate 6 g. and 
glucose 10 g. in distilled water 80 ml. Then dissolve separately magnesium 
chloride cryst. 7*5 g. in water 20 ml. Mix the above and add to a third solution 
consisting of mercuric chloride 11*5 g., hydrochloric acid 10 drops and water 
100 ml. Shake well and allow to stand. Carbon dioxide is evolved. When this 
slackens, warm on a water-bath until no more gas comes off; wash and dry the 
precipitate. Yield, 10 g. of a light form of calomel, which may be more active 
for local use. 

Calomel made by this formula is similar to the scaly calomel recommended 
by Burdon Cooper some years ago for ophthalmic use. 

TabeUae Hydrargyri Chlorldi Mitis {N.F. VII). Contain 92*5 to 107*5% 
of the labelled amount of mild mercurous chloride, including all tolerances. 
Comply with a test for absence of mercuric chloride. Assayed by washing a 
weighed quantity of powdered tablets with water, and treating the residue with 
potassium iodide and excess N/10 iodine, finally titrating with N/10 sodium 
thiosulphate. 

TabeUae Hydrargyri Chloridi Mitis et Sodii Bicarbonatis {N.F. VII). 
Contain 92*5 to 107*5% of the labelled amount of mild mercurous chloride for 
tablets containing more than 15 mg., and 90 to 110% for tablets containing 
15 mg. or less of mild mercurous chloride, including all tolerances. Assa 3 jed 
by dissolving in dilute acetic acid and proceeding as for mercurous chloride 
tablets. 

An official quantitative method for the determination of mercurous chloride 
in tablets is described in Methods of Analysis (A.O.A.C., 1940, 620). A 
tentative quantitative method for the determination of mercurous chloride in 
calomel ointment is also described. The soluble fillers in the tablets are dissolved 
in water acidified with acetic acid, and the insoluble portion collected on an 
asbestos mat and washed with water, alcohol and ether. In the case of the 
ointment, the base is extracted with chloroform- and the insoluble portion 
collected on asbestos. In either case the asbestos mat is transferred to a flask 
and potassium iodide and iodine added; after U hours or when the calomel is 
dissolved, back titration is made with N/10 sodium thiosulphate, adding an 
excess and readjusting with N/10 iodine, using starch mucilage as indicator. 
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Hydrargyri Succinimidum (C7.5.P. XII). Dried for 18 hours over 
sulphuric acid, it contains 49-5 to 51% of Hg, corresponding to not less than 
98% of C 8 H 804 NjHg; determined by titration with ammonium thiocyanate. 

PhenyUiydrargyri Nitras Add, IV), Ci 2 Hii 04 NHg 2 = 
634*3. When assayed by digestion with dilute hydrochloric acid, 
precipitation as sulphide and drying at 110®, it contains not less 
than 98% of the pure substance. M.p., 185° to 190°, with 
decomposition, when heated with a rise of ■ temperature of 5° per 
minute. A limit of mercuric salts and heavy metals is included. 
Loss over sulphuric acid, not more than 1%. 

Hydrargyrum (JB,P,), Hg= 200*6. Assayed by titration of 
the solution in nitric acid with ammoni^ thiocyanate; should 
contain not less than 99*5% of Hg. Residue on volatilisation at 
about 300°, not more than 0*02%. The U,S.P, XII requires 
Hydrargyrum to leave not more than 0*01% residue on ignition. 

Detection of Mercury, Mercury may be detected by means of diphenyl- 
carbazone, CeHs'NH NH-CO N : N-CoHs. The reagent is used as a 
saturated solution in alcohol. The test solution is rendered neutral or very 
faintly alkaline (pH 7 to 8) by the addition of sodium acetate (about 1 g. of sodium 
acetate per 10 of solution is usually sufficient), and 1 drop of reagent per 
10 ml. of solution is added. In the presence of mercury a violet or blue colora- 
tion is produced. The sensitivity of the reaction is greatly decreased if halides 
or cyanides be present in considerable quantity. Pb, Cu, Sn, Cd, Ni and Co 
interfere if onljj traces of Hg are present. In the case of an organic compound 
the substance is boiled with hydrochloric acid and potassimn chlorate, and 
pieces of zinc are placed in the solution for 24 hours. The zinc is treated with 
chlorine water and the test is applied to the liquid obtained. 

Detection and Determination with Reinecke^a Sait, Mercuric salts in 
N/10 hydrochloric acid solution gave a voluminous bale red precipitate with 
Reinecke’s salt, NH4[Cr(NH8)2(SCN)43,HaO. 2 ‘5y of the Hg can be detected 
in 5 ml. after 2 minutes standing. Oxtly gold, silver and thallium compounds 
interfere. For the determination the solution should contain not more than 
0*02 g. of Hg per 100 ml.; moderate amounts of nitric, sulphuric, acetic or 
tartaric acid do not interfere. The solution is acidified with hydrochloric acid 
until about N/2, heated nearly to boiling in a steam-bath in a covered beaker 
and treated, drop by drop, with a filter^, slightly acid solution of the reagent 
(0’05 g. per 0*01 g. of Hg). After standing a few minutes the precipitate is 
collected on a sintered glass crucible and well-washed with hot water. The 
subsequent determination may be carried out volumetrically or gravimetricaJly. 
In the volumetric process the precipitate is dissolved in the crucible by adding 
0*2 to 0-3 g. of potassium cyanide and hot water, the filtrate and washings being 
collected in a 400 ml. fiask, any chromium hydroxide that separates being d^- 
solved in N/1 hydrochloric acid. Dilute the solution to 100 or 250 ml., add 
3 to 7 ml. of strong sulphuric acid and 2 to 3 g. of potassium bromate, and boil 
for 15 minutes. Oxidation is promoted by the addition of 1 drop of nickel 
nitrate solution. Bromate is then destroyed by boiling for 20 minutes with 
5 to 7 g. of ammonium sulphate and 5 to 6 nol. of N/1 hydrochloric acid; a current 
of COt helps to remove bromine. Replace from time to time the water lost by 
evaporation. Cool, add 2 to 3 g. of potassium iodide and titrate with sodium 
thiosulphate. Each ml. of N/10 thiosulphate is equivalent to 0*0033435 g. 
of Hg. The gravimetric determination is effected by washing the precipitate 
with water and alcohol, drying for IJ hours at 105® to 110® and weighing; it 
contains 23*96% of Hg. If there is much precipitate it should be collected 
in a porous porcelain crucible or on filter paper and ignited to chromic oxide. 
1 g. of CtjO* is equivalent to 1*3196 g. of Hg. — C. Mahr, Z. anal, Chem,, 
1936, 241. ' 

Determination in Organic Compounds, Based on Rupp’s iodometric 
method a new procedure is described. The sample is decomposed by means of 
persulphate and sulphuric acid, bromide-bromate solution, potassium iodide 
and sodium hydroxide added and the mercury precipitated by hydrazine sulphate 
solution. Then sodium bicarbonate and magnesium sulphate are added to 
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produce magnesium carbonate to facilitate filtration, and the mercury filtered 
out. The mercury is then estimated by adding bromide-bromate solution 
sulphuric add and potassium iodide and titrating the iodine with sodium thio- 
sulphate. The method is applicable in the presence of hdogens. — H. A 
Sloviter et al, Industr, Engng Chem. (anal. Edn.\ 1941, 890, 

Hydrargyrum cum Greta (B.P, Add. I). Contains from 31 
to 35% of mercury. Assayed by boiling with nitric acid and water, 
cooling, diluting, adding potassium permanganate solution to 
produce a perrnanent pink colour, decolorising with ferrous 
sulphate, and titrating with standard ammonium thiocyanate. 
Hydrargyrum cum Greta, U.S.P. XII, contains from 36 to 40% 
of Hg. 

Mercury in a finely divided state is rapidly oxidised and a limit for mercuric 
mercury should have been included. — Pharm. J., ii/1932, 106. 

Pilula Hydrargyri ifi.P.). Contains 32 to 34% of mercury. 

Unguentum Hydrargyri (B.P. Add. VI). Assayed by 
boiling with nitric acid and water, filtering, adding potassium 
permanganate to a faint pink coloration, followed by decolorisation 
with ferrous sulphate and titration with N/10 ammonium thio- 
cyanate; it should contain from 29 to 31% of mercury. The base 
now consists of a mixture of oleated mercury, wool fat, white 
beeswax and white soft paraffin. Unguentum Hydrargyri Dilutum, 
B.P, Add. IV, assayed similarly, contains 9*5 to 10‘5% of Hg. 
Unguentum Hydrargyri Forte, U.S.P. XII, contains 47*5 to 
52*5% of Hg, and Unguentum Hydrargyri Mite, U.S.P. XII, 
contains 9 to 11% of Hg; the Pommade Mercurielle, Fr. Cx. 1937, 
after washing with acidified alcohol-ether mixture leaves 50% of 
mercury. The dilute ointment contains 12-5%. 

Unguentum Hydrargyri Nitratis Forte (B.P.). Contains not 
less than the equivalent of 6*7% of Hg. Assayed by digestion with 
sulphuric and nitric acids, precipitation as sulphide, finally drying 
at 110® and weighing. 

Assay of Mercurial Ointments. The method recommended for the assay 
of mercury or one of its compounds in ointments, when it is distributed through, 
but not chemically combined with, the basis, consists of dissolving the basis 
in xylol in a centrifuge tube, and centrifugally separating out the suspended 
solid. Most of the liquid is now syphoned off, and the process repeated twice 
with fresh portions of solvent, replacing the xylol after the first time with light 
petroleum. A layer of alcohol is now interposed between the deposited solid and 
the petroleum, layer. The mixture is centrifuged again, and the petroleum 
layer, along with some of the alcohol, drawn off. Either the residual alcohol is 
now evaporated off, the solid dissolved in nitric acid, transferred to a flask and 
titrated with ammonium thiocyanate, or the mixture is shaken, the alcoholic 
suspension rinsed into a flask, and the assay of the salt completed by the official 
or other suitable process, — W. R. Heading, Quart. J. Pharm., 1934, 406. 

The second report of the Commission Internationale des Sp^cialit^s includes 
an agreed method for the determination of mercury in ointments and plasters 
in which after separation from the base by means of a solvent the mercury 
compound is oxidised to the mercuric state with sulphuric and nitric acids and 
determined by precipitation as sulphide or titration with thiocyanate. — Bull. 
Fid. int. Pharm,, 1938, 56. 

Method for Strong Ointment of Mercuric Nitrate. Heat the ointment 
with 50% aqueous potassium hydroxide for about 35 minutes in the presence 
of zinc dust. The mercury is set free first as mercuric oxide, which is then 
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reduced to metal by the hydrogen generated ‘from the action of the alkali on 
the zinc. An amalgam is formed with the excess of zinc, and the mercury is thus 
obtained quantitatively in a granular form, which may easily be freed from 
soap by decantation, filtration and washing. The amalgam is next dissolved in 
nitric acid, and the mercury determined by means of ammonium thiocyanate, 
the presence of zinc as nitrate being quite without effect. — ^W. R, Heading, 
Quart. J. Pharm,^ 1934, 413. 

The official method may be modified with advantage by substituting titration 
with standard thiocyanate solution for gravimetric determination of the mercury 
as sulphide. 

To about 5 g. in a long-necked flask of about 250 ml. capacity add 35 ml, of 
sulphuric acid, and heat cautiously until the mixture darkens. Add gradually 
5 ml. of fuming nitric acid, rotating the flask to assist the escape of evolved 
gases. Heat, and maintain ^ust below the boiling point. Repeat several times 
the addition of fuming nitric acid and the heating, until an almost colourless 
solution remains. Cool, add a slight excess of solution of potassium perman- 
ganate and heat to boiling. Add suflScient solution of hydrogen peroxide to 
make the solution colourless, cool and dilute to 250 ml. Titrate 100 ml. with 
N/10 ammonium thiocyanate, using solution of ferric ammonium sulphate as 
indicator. — C. H, Hampshire and G. R. Page, Quart. J. Pharm.^ 1935, 75, 

Methods involving digestion with sulphuric and nitric acids and saponification 
by aqueous potash give low results and the following method in which saponi- 
fication is carried out with an aqueous-alcoholic solution is recommended. 

To 2 g. of ointment in a 250 ml. conical flask add 10 g. potassium hydroxide 
pellets, 2 g. zinc dust, 10 ml. water and 10 to 20 ml. industrial methylated 
spirit, and boil for fifteen minutes over a small flame under a reflux condenser of 
the Liebig type, cautiously adding through the condenser a mixture of 3 ml. of 
formaldehyde solution and 50 ml. of water and then heat just to boiling and 
remove the flame. Filter off the hot soap solution through a paper pulp filter in 
a Gooch crucible, wash the amalgam with water by decantation, transfer the 
paper pulp to the flask and refit to the condenser. Pour through the condenser 
20 ml. of water and then gradually 20 ml. of nitric acid, transferring any amalgam 
adhering to the crucible with a few drops of nitric acid. Heat the solution to 
remove the greater part of the nitrous fumes, cool thoroughly, oxidise with 
permanganate, decolorise with a drop of hydrogen peroxide and titrate with N/10 
ammonium thiocyanate using iron alum as indicator. — Quart. J. Pharm., 
1938, 431. 

The method of reducing the mercury compound to metal and amalgamating 
with zinc dust or filings is modified for oleated mercury, red mercuric iodide 
ointment, dilute ointment of mercuric nitrate and ointment of oleated mercury. 
The value of ethyleneglycol monoethylether as a menstruum for saponification 
n the assay of mercurial ointments containing paraffin is demonstrated. 
— G. J. W. Ferrey, Quart. J. Pharm., 1939, 413. 

A tentative method for the assay of mercury in ointment of mercuric nitrate 
i s described in Methods of Analysis (A.O.A.C., 1940, 622). 

Unguentum Mercuriale {B.P.C.). Contains 33*3% of 
Unguentum Hydrargyri diluted with lard. 

Hyi^argyrum Ammoniatum (B.P.). NH2HgCl= 252*1. 
Contains not less than 97% and not more than the equivalent of 
100*5% of NH 2 HgCl. Residue on ignition at a low red heat, not 
more than 0*2%. Assayed by treatment with potassium iodide and 
titration to methyl orange with N/10 hydrochloric acid. The 
U.S.P. XII substance is assayed for Hg content by precipitation as 
sulphide, and should contain HgNHoCl equivalent to from 78 
to80%ofHg. 

Hydrargyrum praecipitatum album, P.G. VI y contains the 
equivalent of not less than 98*3% of NH 2 HgCl. Hydrargyrum 
praecipitatum album, P. Helv. V, is assayed by the following pro- 
cess; — ^Mix 0*2 g. with about 50 ml. of water and 2 g. of sodium 
thiosulphate and shake frequently during 10 minutes until dis- 
solved; add 2 or 3 drops of methyl orange and titrate with N/10 
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hydrochloric acid. Iml.of N/10 HCl is equivalent to 0-0 12604 r. 
of HgClNHis. 

Assay of Ung. Hydrarg, Ammon, B.P, 1932. Weigh 3 g. of sample in a 
250 ml. conical flask, add 25 ml. of xylol and gently warm to dissolve the base. 
Add 10 ml. of glacial acetic acid and 2 to 3 g. of potassium iodide dissolved in 10 
ml. of water, using this solution to wash down the walls of the flask. Shake with a 
swirling motion for a few seconds until the aqueous solution is clear and pale 
brown in colour. Add 2 g. of zinc filings, reflux gently for fifteen minutes, 
wash down the condenser with 20 ml. of warm water and boil for a further 
five minutes. Remove the flame, allow to cool somewhat and add 150 ml. of 
water. Decant the xylol and aqueous solutions through a filter under slight 
suction. Wash the amalgam by decantation with xylol and water until the 
washings give no reaction for iodide. Dissolve the amalgam in dilute nitric 
acid, boil gently to remove nitrous fumes, cool, oxidise with permanganate, 
decolorise with a drop of solution of hydrogen peroxide and titrate with N/10 
or N/20 ammonium thiocyanate. The method is also applicable to ointment of 
mercurous chloride, using 1 to T 5 g. of sample, and to ointment of mercuric 
oxide, using 2 g. of a 10% ointment or 5 g. of a 1% ointment. — G. J. W. Ferrey, 
Quart. J. Pharm.t 1941, 168. 

Hydrargyrum Oleatum (B.P.). Should contain the equiva- 
lent of from 19 to 21% of yellow mercuric oxide. Assayed 
gravimetrically by precipitation as sulphide from a solution in 
benzene, glacial acetic acid and alcohol. Oleatum Hydrargyri, 
U.S.P. Xllf contains the equivalent of 24 to 26% of HgO; 
determined by the method for Massa Hydrargyri, by digestion in 
a Kjeldahl flask with sulphuric and nitric acids; after dilution 
potassium permanganate is added to the warm solution to produce 
a slight pink colour, this being discharged, after cooling, with 
oxalic acid, nitric acid added and titrating with N/10 ammonium 
thiocyanate. The preparation also contains a small amount of 
uncombined oleic acid. 

Mercurochromum (jB.P.C.). Loses on drying in vacuo at 
50° over sulphuric acid, not more than 10% and then contains 
from 25 to 28% of Hg and from 21 to 23% of Br. Limit tests 
for free mercury, soluble mercury salts and sodium are described. 
Hg is estimated by separation as the zinc amalgam, which is then 
dissolved in nitric acid and treated with urea, the oxidised solution 
being titrated with N/10 ammonium thiocyanate; assayed for Br 
content by titration of the product of the fusion with potassium 
nitrate and potassium and sodium carbonates, with silver nitrate 
and ammonium thiocyanate. The B.P.C, ’34 introduced a 
standard consisting of a quantity of mercurochrome kept by the 
Pharmaceutical Society and supplied on request. It is required 
that mercurochrome for intravenous injection shall be not more 
toxic than this standard sample. Manufacturers preparing 
mercurochrome are expected to determine the average lethal dose 
of the standard mercurochrome for mice in the conditions of their 
own laboratory. This dose, which kills 50% of mice, must be 
determined with care. Mice are then injected with the unknown 
sample, using the above deteimined dose. Ten mice are first 
injected, and if not more than two die, the sample passes the test. 
If more than two die, ten more are injected. If out of the twenty 
injected not more than eight die, the sample passes the tpt. If 
more than eight but less than fifteen die, ten more mice are 
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injected, and the sample passes the test if the number of deaths is 
not greater than fifteen out of the thirty mice injected. Mer- 
brominum, N.F. Vll, when dried at 1 1 0°, contains from 24 to 
26*7% of Hg and from 18 to 21*3% Br. It is assayed gravi- 
metrically for Br by fusion with anhydrous sodium carbonate, 
magnesium oxide and reduced iron followed by extraction with 
water and precipitation of silver bromide. Hg is determined by 
oxidation with potassium permanganate and sulphuric acid, 
decolorisation with oxalic acid and precipitation of mercuric 
sulphide. 

Alkaline^Permanganate Oxidation Assay, The results obtained by the 
B.P.C. method for the assay of mercury show an appreciable experimental 
variation. The following alkaline-permanganate oxidation method appears to 
give more reliable and consistent resulte: — 

Dissolve 0-5 g. of mercurochrome in 50 ml. of water in a 600 ml, beaker, 
add 10 ml. of 40% caustic soda solution and 2 to 3 g. of potassium permanganate, 
and boil gently over a micro-burner for 1 minutes. Cool slightly and add 
gradually a cooled mixture of 10 ml. of concentrated sulphuric acid and 200 ml. 
of water, avoiding loss by spurting by covering the beaker with a clock glass. 
Allow to cool, and add in small portions, with rapid stirring, a slight excess of 
10 vols. hydrogen peroxide. Reijlace over the micro-burner, add excess of 
5% potassium permanganate solution and ensure an excess after boiling gently 
for 10 minutes. Add dilute oxalic acid solution, drop by drop, until a 
water-white solution is obtained.^ Precipitation of the mercury as sulphide 
with subsequent filtration and weighing is carried out by the usual routine. — 
R. F. Corran and F. E. Rymill, Quart J, Pharm., 1935, 340. 

Acid-Permanganate Oxidation, Assay . — Methods of Analysis (A.O,A.C»t 
1940, 621). 

The mercury content may be rapidly determined by the following method. 
Half to 1 g. of mercurochrome is wdighed out into a 250 ml. conical flask and 
dissolved in 20 ml. of water. 5 g. of caustic potash pellets and 2 g. of zinc 
filings are added and the mixture boiled under reflux condenser for at least 
15 minutes. The flame is then removed and the condenser washed down with 
60 ml. of water. The amalgam is filtered off by decantation, washed with water 
and dissolved in a mixture of 20 ml. of nitric acid and 20 ml. of water. After 
gently boiling off the nitrous fumes, the solution is cooled, treated with potassium 
permanganate, decolorised with a drop of hydrogen peroxide and titrated with 
N/10 ammonium thiocyanate. The results so obtained are in agreement with 
those given by the Codex method, and it is probable that both methods account 
for the whole of the mercury in the samples of mercurochrome assayed. — G. J. W. 
Ferrey, Quart J, Pharm.t 1940, 210. 

Mersalylum (B,P,Add.T), Ci5Hi6O6NHgNa=505*7. Assayed 
for nitrogen by the Kjeldahl method, it contains 2*5 to 2*8% of 
N, and for mercury by digestion for 3 hours with water and hydro- 
chloric acid, precipitation with hydrogen sulphide, washing the 
mercury sulphide on a Gooch crucible with hydrogen sulphide 
solution, alcohol and carbon disulphide and drying at 110°, it 
contains 38*5 to 40-5% of Hg, both calculated on the substance 
dried in a vacuum desiccator. Limit tests for mercuric salts and 
heavy metals, chloride, sulphate, and foreign organic matter are 
included. Mersalylum, U.S,P. J07, complies with the same 
standard for Hg. Loss on drying over sulphuric acid, not more 
than 7%. 


HYDRASTIS 

Hydrastis (B.P.C. ). Foreign organic matter, not more than 
2%. Acid-insoluble ash, not more than 3%. Hydrastis, JV.F. VII, 
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should contain not more than 4% of foreign organic matter; it 
should yield not less than 2*5% of ether-soluble alkaloids of 
Hydrastis and not more than 3% of acid-insoluble ash. It is 
assayed gravimetrically by maceration with ether, shaking an 
aliquot part with acid and transferring the alkaloids to ether, 
finally drying at 100°. l^izoma Hydrastis, F.G. VI y yields not 
less than 2*5% of hydrastine; assayed by maceration with ether and 
ammonia, addition of petroleum ether and water, filtration and 
evaporation of an aliquot part of the filtrate, finally dissolving in 
excess N/10 hydrochloric acid and titrating with N/10 potassium 
hydroxide to methyl orange indicator. Rhizoma Hydrastis, 
F, Helv. Vy should also contain 2*5% of hydrastine by a process 
similar to the N.F. FI/ assay, using dilute hydrochloric acid for 
the extraction and ether and petroleum ether for the final extrac- 
tion, and drying the hydrastine for 1 hour at 103° to 105°. 

Since 1927 the highest yield of total alkaloids has steadily declined. In 1927 
the highest yield of total alkaloids was 3*12% and the lowest 3-02% (by the 
U.S.P. X method). In 1936 the corresponding figures were 2-59 and 1*74% 
respectitbely. The B.P.C. (for the extract), U.S.P. X and N.F. VI methods 
of assay give different results. Two samples, giving respectively 2*73 and 
1*74% by the XJ.SJP. X method, gave 2*56 and 1*34% by the B.P.C. 
method. — ^W. A. N. Markwell, Chem, & Drugg.y i/1937, 90. 

Extractum Hydrastis Liquidum (jB.P.C.). Assayed by 
addition of diluted potassium iodide solution and extraction with 
ether of an aliquot part of the filtrate rendered ammoniacal, 
finally drying the residual alkaloid on a water-bath; should yield 
1*9 to 2*1% w/v of hydrastine. Fluidextractum Hydrastis, 
N.F, VII y contains 2*25 to 2*75% zo/z; of ether-soluble alkaloids 
of hydrastis; determined by extraction of total alkaloid with ether 
from ammoniacal mixture, transfering to acid and back to ether, 
and drying the final alkaloids at 100°. 

Extractum Hydrastis (B.P.C.). Contains 7*5 to 8*5% of 
hydrastine, Extractum Hydrastis, iV.P., F/I, contains 9 to 11% 
of ether-soluble alkaloids. 

Hydrastinae Hydrochloridum (B.P.C.). CaiHaiOaNjHCl— 
419*6. Loss at 1 00°, not more than 6% . Ash, not more than 0*1%. 
Limit tests for hydrastinine and berberine are included. The 
N.F. VII also includes these tests, and limits the moisture to 
2% on drying over sulphuric acid. 

Hydrastininae Hydrochloridum (B.P.C.). CnHi202NCI= 
223*5. Ash, not more than 0*1%. Tests for limit of foreign 
alkaloids and hydrastine are described. 


HYDROGENII PEROXIDUM 

Liquor Hydrogenii Peroxidi (B.P.). Contains 2*5 to 
3*5% w/v of H 2 O 2 , corresponding to about ten times its volume 
of available oxygen. Residue on evaporation on a water-bath, 
not more than 0*2% ^v/v. Complies with limit tests for barium 
and acidity. Assayed by titration with potassium permanganate. 
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Liquor Hydrogenii Dioxidi, U,S.P. XII , contains 2*5 to 3*5% 
w/v of H 2 O 2 . 

P.G. VI gives method of estimation by titrating iodine liberated 
from potassium iodide. 


HYOSCYAMUS 

Hyoscyamus {B.P.). Contains not less than 0*05% of the 
alkaloids of hyoscyamus, calculated as hyoscyamine, not more than 
2% of foreign organic matter and not more than 1% of stems more 
than 5 mm. in diameter. Ash limit, 20%. Acid-insoluble ash 
limit, 1 2% . Assayed by the process of the B.P. Add, I: — Hyoscya- 
mus is macerated and percolated with ether-alcohol (4:1) with 
the addition of ammonia, the percolate extracted with N/2 hydro- 
chloric acid and alcohol (4 : 1); the mixed acid liquids are cleaned 
with chloroform, made ammoniacal and the alkaloid, extracted as 
quickly as possible with chloroform, finally dried at 80° for 2 hours 
to remove volatile bases and titrated to methyl red or cochineal. 
Hyoscyamus, U.S.P. XII, is assayed either by maceration with 
ammonia solution, alcohol and ether, and continuous extraction 
with ether, or by maceration with ammonia solution, ether and 
chloroform, and percolation with ether-chloroform; either extrac- 
tive is evaporated to low bulk, adding N/10 sulphuric acid and 
water towards the end of the evaporation and the acid liquids 
made ammoniacal and extracted with chloroform; the final 
alkaloidal residue is heated for 15 minutes on a water-bath, dis- 
solved in chloroform, again heated and this operation repeated a 
third time; not less than 0-04% of alkaloids should be present. 
It contains not more than 25% of its stems, none being more than 
7 mm. in diameter; acid-insoluble ash, not more than 12%. 

Folia Hyoscyami, P,G. VI, yields not less than 0*07% of 
hyoscyamine. Folium Hyoscyami, P. Helv, V, consists of the leaves 
of the flowering plant of Hyoscyamus niger Linn., without stem, 
fruits or flowers, and contains not less than 0*05% of alkaloid. 
It may yield up to 20% of total ash and up to 6% of acid-insoluble 
ash. Herba Hyoscyami mutici, P, Helv, V, from Hyoscyamus 
muticus Linn., contains not less than 0*8% of alkaloids and is used 
for making extract and tincture of hyoscyamus. 

The root is ^richest in' total alkaloids and the annual plant is, if anything 
a trifle richer than the biennial leaves either of the first or second year; thus, 
biennial root, 0*16%; leaves, biennial first year, 0-059 to 0-069%; leaves and 
tops, second year, 0-065 to 0*068%; leaves and tops, annual, 0-064 to 
0-07%.— S. Jensen, Pharm. J., i/1915, 98. 

Extx'actum Hyoscyami Liquidum (B.P.), Contains 0*045 
to 0*055% zv/v of alkaloids of Hyoscyamus. 

Extractum Hyoscyami Siccum (P.P.), Contains 0*27 to 
0*33% of alkaloids of Hyoscyamus. Extractum Hyoscyami, 
U.S.P, .^//yields 0*135 to 0*175% of alkaloids. 

Tittctura Hyoscyami (P.P.). Contains 0-0045 to 0*0055% w/v 
of alkaloids of Hyoscyamus, calculated as hyoscyamine. ' Tinctura 
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Hyoscyami. U.S.P. XIJ, contains 0*0034 to 0*0046% w/v of 
alkaloids. 

Hyoscinss Hydrobromidum (B.P.). Ci 7 H 2 i 04 N,HBr, 3 Ha 0 
= 438 • I . M.p., after drying at 1 00°, 1 94° to 1 96°. Specific rotation 
determined in 5% w/v aqueous solution of the anhydrous salt, 
—24° to —26°. Loss at 100°, 12 to 13%. Ash, not more than 0*1%. 
Scopolaminae Hydrobromidum, U.S,P. XII, loses not more than 
13% at 100°; tests for apoatropine and for morphine are included. 

Tabellse Scopolaminse Hydrobrozmdi (N.F, Vll). Tablets of 1*2 mg. 
or more contain 91 to 109%, and tablets of less than 1 *2 mg. contain 88 to 112%, 
of the labelled amount of scopolamine hydrobromide, including all tolerances. 
Assayed by extracting with chloroform from an ammoniacal solution, adding 
10 ml. of alcohol for each 50 ml. of chloroform to the combined chloroformic 
extracts, evaporating and dissolving the residue in alcohol and N/20 sulphuric 
acid, finally back titrating with N/50 sodium hydroxide using methyl red 
indicator. 

Hyoscyaminae Hydrobromidum (B.P.C.). Ci7H2303N,HBr 
= 370*1. Loss at 100°, not more than 1%. Ash, not more than 
0 * 1 %. 

Hyoscyaminae Sulphas (B.P.C.). (Ci7H2303N)2,H2S04= 

676*5. M.p., not below 203°. Loss at 100°, not more than 1%. 
Ash, not more than 0*1%. 


ICHTHAMMOL 

Icbthammol (B.P.). The dried substance contains not less 
than 10*5% w/w of organically combined sulphur, and not more 
sulphur in the form of sulphates than one-fourth of the total 
sulphur. Loss at 100°, not more than 50% by weight. Residue 
on ignition and re-ignition with sulphuric acid, not more than 
0*3%, Assayed for total sulphur by gentle ignition with sodium 
carbonate and copper nitrate, dispersion of the ichthammol in the 
sodium carbonate having been effected by evaporation with 
chloroform, followed by precipitation as barium compound and 
ignition: assayed for sulphates by precipitation of a solution with 
cupric chloride solution, filtration and precipitation with barium 
chloride; organically combined sulphur is obtained by the difference 
between these two percentages. Ichthammol, N.F. VII, by distil- 
lation with sodium hydroxide, yields not less than 2*5% of am- 
monia; by precipitation of the sulphate as barium salt from an 
alcohol and alcohol-ether extractive it yields not more than 8% of 
ammonium sulphate; by oxidation with potassium chlorate and 
nitric acid and final precipitation as barium sulphate, not less than 
10% of total sulphur should be indicated. 

Ichthyolsulfonate d’Ammonium, Fr, Cx. 1937, contains 8 to 
12% of total sulphur, determined by ignition with sodium car- 
bonate and potassium nitrate and precipitation as barium sulphate; 
sulphur as ammonium sulphate should be 1*25 to 1*50%, 
determined by treatment of an aqueous solution with egg white 
and hydrochloric acid and precipitation of the cold filtrate with 
barium salt. Ammonium sulfobituminosum, P, Helv. V, contains 
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1*2 to 4-2% of total ammonia, not more than 1*7% of sulphur 
as sulphate, and not less than 7-25% of total sulphur. The differ- 
ence bemeen the percentage of tot^ sulphur and the sum of the 
sulphur as sulphate and the sulphur as sulphonic sulphur, gives 
the percentage of organically combined sulphur, which should not 
be less than 4%. Total ammonia is determined by distillation with 
magnesia into excess standard acid; ammonium sulphate is 
determined by precipitation of a solution of 3 g. of the substance 
in about 250 rnl. of water with 20 ml. of a white of egg solution and 
3 portions of 10 ml. of dilute hydrochloric acid, adjusting to 
500 ml., filtration and precipitation of an aliquot part with barium 
chloride; total sulphuf is determined by digestion with nitric acid 
and potassium chlorate during 3 to 4 hours and until reduced to 
low bulk, evaporation with hydrochloric acid and precipitation of 
barium sulphate. 


INSULINUM 

Insulinum (B,P. Add. I and VI). Complies with tests for 
sterility, and the solution contains 20 units per millilitre. Con- 
trolled by regulations of the Therapeutic Substances Act, 1925. 
The unit is the specific activity contained in such an amount of the 
standard preparation as the Medical Research Council may 
indicate as the quantity exactly equivalent to the unit accepted for 
international use. Crystalline insulin contains approximately 
24,000 units per gramme. The label on the container or packet 
must state the date of manufacture and the date after which the 
preparation should not be used. The solution should be stored 
at as low a temperature as possible above the freezing-point and 
not exposed to a temperature above 20°. Insuline, Fr. Cx. 1937, 
should not contain more than 12 g. of nitrogen for 100 g. insulin 
containing 15 units per mg. Complies with tests for amino-acids 
and inactive proteins. Injectio Insulini, U.S.P. XIIj is 
standardised to contain in 1 ml. 20, 40, 80 or 100 U.S.P. Insulin 
Units. The label on the container states the number of units per 
ml. and the expiration date which is not more than 2 years after 
the date of supply by the manufacturer.. 

Biological Methods of Assay 

Rabbit Method* The rabbit method described in the 
^.P. depends on the observation that a dose of about 1 unit of 
insulin injected under the skin of a fasting rabbit causes a fall in 
the blood sugar which is greatest after 2 to 3 hours, the concentra- 
tion returning to the normal value after 5 hours. If the initial 
percentage of blood sugar is observed, and also the percentage at 
the end of each hour for 5 hours after injection, a figure for the 
hypoglycaemic effect can be calculated. This is done by taking the 
average figure for the 5 hours after injection, and subtracting it 
from the initial figure. The result is then expressed as a percentage 
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of the initial figure and is called the percentage blood sugar 
reduction. 

In performing the test, twelve rabbits of about 2 kg. weight, 
which have been without food for 24 hours, are used. Six are 
injected with 1 unit of the standard preparation, and six with a 
quantity of the unknown sample expected to contain 1 unit. The 
percentage blood sugar reduction is then determined for each 
rabbit. Two days later, the experiment is repeated on the same 
animals; the rabbits which before received the standard now 
receive the unknown, and those which received the unknown now 
receive the standard. There are now two figures available for each 
rabbit, namely the percentage blood sugar reductions when in- 
jected with the standard and those when injected with the unknown. 
The average figure given by all the rabbits for the percentage blood 
sugar reduction after injection with the standard is then compared 
with that after injection with the unknown preparation. If the 
dose of the unknown preparation was correctly chosen the two 
figures should be equal. If they differ appreciably the experiment 
must be repeated, using a different dose of the unknown. 

Mouse Method. The mouse method deipends on the appearance of con- 
vulsions in mice after they are injected with insulin. A large group of mice is 
taken, of which one half receives a dose of the unknown preparation, the other 
half receiving the standard. The percentage of mice in each group in which 
convulsions occur is then determined, and, from the result, the potency of the 
unknown can be stated in terms of that of the standard. 

The mice are prepared by being kept without food overnight. The^ are 
injected and placed immediately in a thermostat kept at a temperature which is 
usuaUy 29® or 34®. Symptoms, which may be those of collapse or of convulsions, 
occur within 2 hours, and the proportion of mice showing symptoms is deter- 
mined. In deciding the potency of the unknown preparation in relation to that 
of the standard, two doses of the standard are used, one of which causes a 
higher percentage of convulsions than that caused by the unknown, while the 
ower causes a lower percentage. The dose of the unknown can then be equated 
to the mean of the two doses of the standard. Alternatively, the relative potency 
of unknown and standard can be determined from the percentages of convulsions 
by using a previously determined curve relating dose to percentage convulsions. 

A modification of the mouse method for the assay of insulin is described, 
enabling several unknown preparations to be assayed in a single test. Correc- 
tions for use in the simple method of calculation are described, so as to conform 
more closely with statistical theory. The question of weighting is discussed. 
— P, Marks, Quart, J. Pkarm.^ 1940, 344. 


lODUM 

lodum 1—126*9. By titration with N/10 sodium 

thiosulphate, it contains not less than 99*5% of I. Residue on 
volatilisation on a water-bath, not more than 0*05%. A standard 
of 99*8% of I is required by the U.S,P. XII. 

Muntiiacture. The sea-weeds vary enormously in iodine content, and only 
L. digitata (“Tangle Stem”) and L. stenophylla are worth burning for kelp. 
The varieties known collectively as drift kelp are richer than cut kelp. If properly 
burnt, the drift weed ought to yield 25 to 30 lb. of iodine per ton. 12 lb. per 
ton is, however, above the average for ordinary drift, kelp. Very good Scotch 
kelp yidds potassium sulphate 14%, potassium chloride 18%, sodium chloride 
14%, sodium carbonate 4%, and iodine 14J lb. per ton. When burnt into 
“loose ash” these figures are respectively 13%, 18%, 6*8%, 3*4% and 28 lb. 
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The mineral known as caliche, the crude sodium nitrate of Peru and Chili, 
forms now by far the most important source of iodine. It is present in the 
form of iodatc. Sodium bisulphite is used to precipitate the io<^e from the 
mother liquors from which the sodium nitrate has been crystallised. 

Oleum lodisatum (B.F, Add, I). .An iodine addition product 
of poppy-seed oil (stored in previously sterilised containers sealed 
to exclude bacteria), containing 39 to 41% of combined iodine. 
Determined by refluxing with glacial acetic acid and zinc powder 
for 1 hour, diluting and filtering; the cooled filtrate after addition 
of hydrochloric acid and potassium cyanide solution is titrated 
with M/20 potassium iodate, using starch mucilage as indicator, 
A limit of chloro-iodine compounds is included — sodium iodide 
is added to a solution in acetone and allowed to stand in the dark 
for 30 minutes with occasional shaking, the mixture then diluted 
and titrated with N/10 sodium thiosulphate. Free iodine in a 
solution in chloroform shaken with a potassium iodide solution is 
titrated with standard sodium thiosulphate. Complies with limit 
tests for acidity and mercury and with tests for sterility. Oleum 
lodatum, U.S.P. XJly contains 38 to 42% of organically combined 
iodine, as showm by titration with M/20 potassium iodate of the 
filtrate obtained by igniting with sodium carbonate, extracting 
with water, acidifying and adding an equal volume of hydrochloric 
acid; forms a clear solution with 10 volumes of petroleum ether; 
ash, not more than 0*1%. 

Chlorinated Iodised Oil, By the following process one molecule of 
iodine and one molecule of chlorine in an adjacent position are introduced into 
the unsaturated linkage of the fatty acids of the oil.^ The chlorine stabilises the 
iodine combination. 1000 g. of oil (vegetable or animal) is mixed with 2000 ml. 
of denatured alcohol, a few drops of phenolphthalein solution and sufficient 
N/2 sodium hydroxide to give a i>ink colour. The alcohol is siijhoned off, 
2000 ml. of water added and the mixture well stirred. The water is removed 
and the oil washed with a further 2000 ml. of water. A solution of iodine 
monochloride is prepared by adding with vigorous stirring in one rapid stream 
720 ml. of hydrochloric acid to a solution of 357 g. of potassium iodide and 
239 g. of potassium iodate in 720 ml. of water. Stirring is continued until the 
iodine monochloride first precipitated redissolves. A solution of the purified 
oil in ether (or other solvent) is gradually added to the iodine monochloride 
solution with constant stirring, the temperature being maintained at 20®-25®. 
The iodine monochloride is faintly yellow or almost white after completion of 
the reaction. The mixture is allowed to stand, the upper aqueous layer removed, 
500 ml. of ethylene dichloride added, and the mixture is washed with running 
tap water until all hydrochloric acid is removed. The ethylene dichloride 
solution is separated from the water as completely as possible, treated with 
750 ml. of dehydrated alcohol and rendered just alkaline to phenolphthalein by 
adding 4% alcoholic sodium hydroxide. The mixture is allowed to stand, 
the alcohol removed, the oil well washed, dried over anhydrous sodium sulphate, 
treated with activated charcoal and filtered, and the solvent removed by 
evaporation in vacuo at first without heat to remove etherj then at 55° for 6-8 
hours to remove ethylene dichloride. Stability can be increased by adding 
i-1% of purified non-iodised oil to absorb any free iodine liberated. — F. R. 
Greenbaum, Amer. J. Pharm.^ 1937, 407, 

Liq^uor lodi Aquosus Prepared to contain 5% zu/v 

of iodine and 7*5% w/v of potassium iodide. Liquor lodi Aquosus, 
B.P. Add. J, contains 4*9 to 5*1% of iodine and 9*8 to 10*2% 
of potassium iodide. Liquor lodi Fords, U.S.P. XUy contains 
4*5 to 5*5% w/v of I, and 9*5 to 10*5% zo/v of KI. Assayed for 
iodine by titration with N/10 potassium arsenite. Hydrochloric 



lODVM 


I 


221 


acid is then added to the titration mixture and potassium, iodide 
determined by titration with M/20 potassium iodate, correction 
being made for the iodine present by calculation from the first 
titration. 

Determination of Free and Combined Iodine in Solution* The 
following method, avoids the necessity for shaking in a stoppered bottle 
and has the advantage that both free and combined iodine are determined 
on the sample. The iodide is titrated with iodate in the presence of potassium 
cyanide and hydrochloric acid using starch, the iodine cyanide formed is 
subsequently decomposed by adding potassium iodide, and the liberated 
iodine is titrated with N/IO sodium thiosulphate. If a ml. of potassium 
iodate are required, and b ml. of N/10 thiosulphate, the weight of combined 
iodine is equal to 0-0031725 (Sfl-2L&) g. and that of free iodine is equal to 
0-006345 (2bSa) g.^ The process is applicable to each of the four pharma- 
copceial iodine solutions. For aqueous solution of iodine the formula should 

be modified by multiplying by the factor Morton and F. R. C, 

- 126*9 

Bateson, Quart. J. Fharm.^ 1937, 498. 

Liquor lodi Decoloratus. No evidence of the presence of iodate could 
be fojind. Iodoform was found in fresh samples but not in older ones. It 
was not possible to demonstrate the presence of a formate. — C. Morton and 
F. R. C, Bateson, Quart. J. Pharm.^ 1937, 500. 

Liquor lodi Fortis {B.P.). Contains from 9-8 to 10*2% wfv 
of iodine and 5*8 to C‘2% of potassium iodide. Iodine content 
estimated by titration with N/10 sodium thiosulphate, and 
potassium iodate in presence of 40% of hydrochloric acid, and 
subtracting one half the thiosulphate titration. Alcohol content, 
76 to 79% vlv of ethyl alcohol, decolorising with sodium 
thiosulphate and adding sodium hydroxide before distillation. 
Tinctura lodi, U.S.P. XII y contains 6*8 to 7*5% w/v of I and 4*7 
to 5*5% w/v of KI; alcohol content 83 to 88% v/v. Assayed for 
iodine by titration with potassium arsenite and for potassium 
iodide by titration with M/20 potassium iodate. Tinctura lodi 
Fortior, N.F. VII y contains 16 to 17% %v/v oil and 3 to 4% 
of KI. 

Liquor lodi Mitis (B.P.). Iodine content, 2*45 to 2*55% iv/v\ 
potassium iodide content, T45 to 1*55% w/v. Alcohol content, 
85 to 88% v/v of ethyl alcohol. Tinctura lodi Mitis, U.S.P. Xlly 
contains 1 *8 to 2*2% w/v of I and 2* 1 to 2*6% zu/v of Nal. Liquor 
lodi, U.S.P. XII y is an aqueous solution of the same strengths. 

Liquor lodi Simplex (B.P.). Simple solution of iodine is 
prepared with 9% w/v of iodine in alcohol (95%). Owing to 
rapid reduction of the iodine it is standardised to contain from 
8*8 to 9*2% w/z; of total iodine. 

When simple solution of iodine is stored the content of free iodine becomes 
constant in 8 months. The acidity of the solution still increases slightly after 
the free iodine content has become constant. A solution assaying 8-78% zo/v 
of free iodine 7 days after preparation reached equilibrium at 7-17% of free 
iodine after storage for 8 months. — G. R. Page, Quart. J, Pkarm., 1935, 81. 

Unguentum lodi Deuigrescens (B.P.C.). Prepared with 
arachis oil and yellow soft paraffin to contain 5% zv/w of iodine. 
Unguentum lodi, B.P.C. ’34, contains 4% of iodine with potassium 
iodide and water in simple ointment. 
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Unguentum lodi, U.S.P, XU, is assayed for total iodine content (6 *5 to 7 •5'}^) 
by ignition with potassium carbonate^ extraction with_ water, oxidation with 
permanganate and just decolorising with alcohol, addition of potassium iodide 
and sulphuric acid to an aliquot part of the filtered liquid, and titration with 
sodium thiosulphate. 

Assay. The following method for the determination of iodine in iodised 
oils may be used for the assay of iodine in non-staining iodine ointments: — 
About 1 g. of the sample, accurately weighed, is boiled for one hour under a 
reflux condenser with 10 tnl. of glacial acetic acid and 1 g, of zinc filings. 30 ml. 
of hot water is added down the condenser tube, the liquid is filtered through a 
plug of wet cotton wool, and the flask and filter are washed with two portions of 
20 ml. of water. The combined filtrate and washings (the filtrate need not be 
clear) are cooled, 100 ml. of hydrodhloric acid is added, and the liquid 
titrated with M/20 potassium iodate. chloroform being added as indicator 
towards the end of titration, and titration being continued until, after vigorous 
shaking, the chloroform is colourless, the aqueous liquid being clear yellow. 
Each millilitre of M/20 potassium iodate is equivalent to 0*01269 g. of I. — 
T. T. Cocking and G. Middleton, Quart. J. Pharm.t 1931, 176. 

The free and combined iodine in stainless or ordinary iodine ointments may 
be determined by distilling 2 g. of the sample with a little powdered pumice 
and 100 ml. of strong sulphuric acid in a 400 ml. distilling flask connected to an 
air condenser and a bulb-tube dipping under SO ml. of water. Boil gently for 
3 to 4 hours, rinse the condenser and tube with water, filter the distillate and 
washings to remove organic matter which distils over, acidify with nitric acid 
and precipitate with silver nitrate. Boil, collect, wash, dry and weigh. — F. W. 
Edwards, E. B. Parkes and H. R. Nanji, Analyst, 1935, 748. 

A tentative method for the determination of free iodine in iodine ointment is 
described in Methods of Analysis (A.O.A.C., 1940, 619). 


DETERMINATION OF IODINE IN BIOLOGICAL SUBSTANCES 

Report of the Medical Research Council: C. O. Harvey, Spec, Rep. Set. med. 
Res. Coun.,Lond., 1935, No. 201. 

Numerous methods have been published which give satisfactory results in 
the hands of their authors but erratic results when tried elsewhere. In the 
following method, based on Hurtley’s modification of von Fellenberg’s process, 
all possible sources of error have been considered and each detail of procedure 
rigidly standardised. The original report must be consulted for details of the 
processes and the preparation of the reagents. 

Milk. 40 to 50 ml. of sample is mixed with 4 ml. of 1 ON potassium hydroxide 
and set aside for 5 to 6 days in a covered 350 ml. flask stirring occasionally. The 
mixture is heated on a steam-bath in a glass beaker until homogeneous and then 
evaporated nearly to dryness on a steam-bath in a nickel dish (free from copper), 
surface scum being removed after 1 to 2 hours by means of a glass rod which is 
rinsed and removed. The residue is heated in an oven at 150° to 160° for 1 hour, 
and then on an electrically heated sand-bath at 400° to 420° for 2 hours, ]the 
swollen mass being frequently pierced with a glass rod. It is Anally carbonised 
in an electric muffle at 480° to 500° for 1 hour. The cooled mass is moistened 
with 20 ml of water, warmed, filtered through a washed fiilter (Whatman No. 30), 
and the residue washed until the total filtrate measures 40 ml. The filter paper 
is moistened with water in the nickel dish, 0*1 ml. of ION potassium hydroxide 
added, the whole stirred thoroughly, -and then evaporated to dryness, dried at 
150° to 160° for 15 minutes and ignited in the muffle at 480° to 500° for I hour. 
The residue is extracted as before, and the combined filtrates evaporated to 
dryness, heated in the oven for ^ to 1 hour and then in the muffle for 5 minutes. 
The product is dissolved in a little water and the evaporation and ignition 
repeated. The alkaline mass thus obtained is dissolved in 25 ml. of water, 
digested on a steam-bath, filtered, and the filter washed 2 or 3 times with 3 ml 
quantities of N/10 potassium carbonate. The filtrate is evaporated to dryness 
in a recently ignited porcelain dish, the residue dried for 30 minutes at 150° to 
160° and then ignited in the muffle at 480° to 500° for 5 minutes. The alkaline 
mass is rubbed to a smooth cream with sufficient water (about 2 ml.) to produce 
almost complete solution (previous to trituration the moistened mass is allowed 
to stand overnight), 5 ml. of dehydrated alcohol added, followed by two further 
portions, each of 5 ml., the mass being well rubbed up between each addition and 
again aftet all the alcohol has been added until the potassium carbonate 
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passes into a pasty condition. The alcohol layer is decanted into a recently 
ignited platfaium dish and the residue is re-extracted twice with 5 ml. of de - 
hydrated alcohol, small quantities of water being added if necessary to maintain 
the pasty condition. The combined alcoholic extracts are treated with 0*15 ml. 
of N/1 potassium carbonate, and the alcohol is rapidly evaporated by heating 
the dish on a steam-bath in a current of nitrogen under a cover to prevent ingress 
of dust, complete removal of the alcohol being effected by heating at 150** to 160® 
for 5 minutes. The residue is treated with 0*5 ml. of 0*8% potassium nitrate 
solution and 1 to 2 ml. of water, and rapidly evaporated on the steam-bath, dust 
being excluded. The residue is dried for 5 minutes at 150® to 160®, then heated 
in the mufde for 2 minutes only.' The product obtained should now be 
entirely free from carbonaceous matter. It is dissolved in 0*5 ml. of 1 % sodium 
azide and 2 ml. of water, the solution is transferred completely to a titration 
Hask, using 2 quantities, each of 1 ml., of water for rinsing purposes, N/2 
sulphuric acid is added until the reaction is acid to methyl orange (as indicated 
by spotting minute drops on to methyl orange paper), 0*05 ml. more being added 
than is required for neutrality, and then 0*20 ml. of saturated bromine water. 
A glass bead is quickly added and the bromine boiled off by means of a micro 
burner, the flask being agitated gently, until the volume is reduced to about 

2 ml. (2ji to 3 minutes) as indicated by a mark etched on the flask. The liquid 
is then cooled rapidly in water, 0*1 ml. of N/2 sulphuric acid, 0-1 ml. of starch 
solution and 0*1 ml. of potassium iodide are added, and the mixture titrated 
with N/500 sodium thiosulphate. Frequent blank determinations must be 
carried out on a 20% aqueous solution of iodine-free sucrose in order to correct 
for traces of iodine that may be present in reagents, filter papers or the atmosphere 
of the laboratory. A correction is applied for differences in the volume of the 
solution after the bromine boiling process. The weight of iodine found is 
increased by 0*06 (V — v) gamma, where V is the volume after titration in the 
actual determination, and v the volume in the blank determination. 

Vegetable Materials. 3 to 5 g, of dry powdered material is mixed with 

3 ml. of ION potassium hydroxide and 30 to 40 ml. of water and heated on a 
steam-bath for 2 to 3 hours. The process is continued as described above. 

Blood. lO ml. of sample is mi.xed with 20 ml. of water and 1 *5 ml. of 1 ON 
potassium hydroxide and heated on a steam-bath for 2 to 3 hours. The process 
IS continued as described above. The mass must be repeatedly pierced while 
being heated on the sand-bath and in the muflie. 

Oils and FA'IS. Fatty materials including milk powders must be saponified 
with alcoholic potash before ignition. 

Drinking Water. 2 to S litres of sample is mixed with 4 ml. of 1 ON potassium 
carbonate and evaporated in a nkkel dish. When nearly dry, 2 ml. of 20% 
iodine-free sucrose solution is added, and the mixture dried in the oven at 
150® to 160®, then heated in the muffle at 480® to 500® for 1 hour. The residue 
is completely extracted with hot water, and the filtrate treated as described for 
milk. If much nitrate is present a greater quantity of azide may be required. 

Materials containing Sulphur. A little iodine-free hydrogen peroxide is 
added just before the last evaporation in the nickel dish. 

Fish Products. Ashing is conducted in the presence of iodine-free sucrose 
to prevent formation of iodate. 

S^INE Materials. After the first alcoholic extraction it may be necessary 
to dissolve the product in water and re-extract with alcohol. 

Jieajs'ents. 

Distilled Water. Re-distilled after being rendered strongly alkaline with 
potassium hydroxide. 

Dehydrated Alcohol. Dehydrated alcohol is refluxed for 20 minutes over 
1% of solid potassium hydroxide. It is then re-distilled in an all-glass 
apparatus, the first 10 to 20% being rejected and the distillation stopped when 
10 to 20% of the original bulk remains. The product has a sp. gr. of not greater 
than 0*800 and is stored in the dark. 

Potassium Carbonate. Iodine is removed by the following process. 500 g. 
is dissolved completely in hot water (about 300 ml.) and 0*25 g, of hydrazine 
sulphate dissolved in a little water is added. The mixture is evaporated in a 
porcelain dish until it forms a stiff pasty mass on cooling. It is extracted 4 to 5 
times with iodine-free alcohol (95 to 96% v/v) using about 200 ml. for each 
extraction. The residue is dissolved in water, the solution evaporated and the 
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extraction repeated. Excess of alcohol is removed by suction, and the residue 
is dried at 150® and ignited in a mtiffle furnace at 500® for several hours. 

20% Sucrose Solution. The sucrose is freed from iodine by dissolving 
in the minimum quantity of hot water, adding ION iodine-free potassium 
hydroxide (about 2 ml. per 100 g. of sucrose), boiling until partial cararnelisation 
takes place and precipitating with dehydrated alcohol. The sucrose is filtered 
off and redissolved and reprecipitated several times. 

Saturated Bromine Water. This is largely freed from hydrobromic acid 
by repeatedly washing the bromine with water before preparing the reagent. It 
is stored in amber-coloured bottles in die dark. 

2% Potassium Iodide Solution. Prepared with recently boiled water. It 
must be tested at frequent intervals for iodate and free iodine by carrying out a 
blank test containing 0*1 ml. of N/2 sulphuric acid,^ 0*1 ml. of the 2% potassium 
iodide solution and O-l ml. of soluble starch solution. 

0’5% Soluble Starch Solution. Soluble starch is prepared^ as follows: — 
50 g. of arrowroot starch is mixed with 250 ml. of 2N hydrochloric acid and the 
mixture allowed to stand for several days at room temperature with occasional 
stirring. The acid is then decanted and the residue well washed with water by 
decantation until free from acid and dried on filter paper. 

N/SOO SoDiLTvi Thiosulphate. Prepared with boiled water containing 1 % 
of pure amyl alcohol. It is stored away from direct daylight in a container 
provided with a soda lime tube and an all-glass siphon. It should be re- 
standardised at least once a week, using either N/lOO potassium bi-iodate or 
N/500 sulphuric acid with potassium iodide-iodate solution. 

CJ^S, Method. 

The Second Report of the Commission Internationale des Sp^cialit^s includes 
an agreed method for the determination of iodine in organic substances in which 
the iodine is converted to iodide by fusion with either potassium hydroxide or a 
mixture of alkali carbonate and nitrate. The iodide in acid solution is converted 
to iodate by means of hypochlorite and the free iodine liberated on adding 
potassium iodide is titrated with sodium thiosulphate. — Bull. Fid. int. Phurtn., 
1938, 25. 

lodoxylum (B.P. Add. III). Loses on 

drying in a vacuum desiccator, not more than 1 % and then con- 
tains 50*5 to 52-5% of I and 9*2 to 9*4% of Na. Assayed for iodine 
by the method of the B.P. Add. I for Thyroxinsodium, and for 
sodium by ignition and reignition with sulphuric acid. 

Liquor Diodoni {B.P.C. Supp. III). Determined by the 
B.P. Add. I method for Thyroxinsodium, contains 17*3 to 17*7% 
w/v of I, corresponding to 34*7 to 35*5% zu/w of the diethano- 
lamine salt. Sp. gr., 1*191 to 1*196. Residue, dried at 100°, 35*2 
to 35*9%. pH, 6*0 to 8*0. 


IPECACUANHA 

Ipecacuanha (B.P. Add. Ill and VI), Contains not Jess than 
2% of the total alkaloids of ipecacuanha, calculated as emetine, 
of which not less than 55% consists of non-phenolic alkaloids, 
calculated as emetine and contains not more than 1 % of foreign 
organic matter. Ash, not more than 5%; acid-insoluble ash 
not more than 2%. Assayed for total alkaloids by maceration 
and percolation with ether-chloroform (3 : 1), transferring to 
acid solution, first with N/ 1 sulphuric acid and then with portions 
of N/10 acid and alcohol (3 : 1), finally extracting with chloro- 
form from ammoniacal solution, determining the alkaloids by 
titration using methyl red or cochineal indicator; assayed for 
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non-phenolic alkaloids by extraction of the titration liquid, made 
alkaline with sodium hydroxide, with ether and, after evaporation, 
titration of the alkaloids. Ipecacuanha, U.S.P. XII, should 
contain not less than 2% of ether-soluble alkaloids of ipecacuanha, 
not more than 5% of its overgroxmd stems, or more than 2% of 
other foreign organic matter. Assayed by maceration with 
peroxide-free ether and extraction of an aliquot part, using ether 
for the final extraction of the alkaloids from ammoniacal solution. 

Radix Ipecacuanhas, P.G, FJ, yields not less than 1*99% of 
alkaloid, calculated as emetine. Radix Ipecacuanhas, P. Helv, F, 
contains not less than 2% of alkaloid soluble in ether. Assay: 
Shake frequently and vigorously 3 g. of the root in powder with 
60 g. of ether and 2*5 ml. of dilute ammonia, for 30 minutes. Pour 
the supernatant ethereal liquid through cotton wool, evaporate 
off the ether completely and repeat with a second portion of 5 ml. 
of ether. Dissolve the residue in 1 ml. of alcohol, add 5 ml. of 
N/10 hydrochloric acid, 10 drops of methyl red and heat on a 
water-bath for one minute; dilute with 20 ml. of recently boiled 
and cooled water and titrate the excess of acid with N/10 sodium 
hydroxide: each millilitre of N/IO HCI is equivalent to 0*0238 g. 
of ether-soluble alkaloid. 

Paul and Cownley stated the average composition of Rio and Carthagena 
alkaloids to be; emetine in Rio 72%, in Carthagena 40*5%; cephaSline in Rio 
25*9%, Carthagena 56*8%, See also H. R. Jensen, Pharm. J., i/1916, 519. 

In the initial maceration of the J3JP. assay process the powdered dmg should 
be shaken with the ether-chloroform mixture for at least 15 minutes, otherwise 
percolation to complete extraction is very prolonged. — ^P. A. W. Self, Pharm. J., 
i/1933,244. 

Of 37 samples, only 7 failed to comply with B.P. 1932 requirements for 
alkaloids. Inc average content of total alkaloids was 2'31%, and of non- 
phenolic alkaloids calculated as emetine, was 1*59%. — C. E. Corfield, Quart. J, 
Pharm., 1934, 603. 

Ipecacuanha Pulverata {B.P. Add. VI). Adjusted to 
contain 1*9 to 2*1% of total alkaloids of ipecacuanha, calculated 
as emetine, not less than 55% being non-phenolic alkaloids, 
calculated as emetine. Ash, not more than 5%; acid-insoluble 
ash not more than 2%. 

Extractum Ipecacuanhas Liquidum {B.P.). Contains 1*9 
to 2*1% of total alkaloids of ipecacuanha, calculated as emetine. 
Assayed by extraction of an acid liquid, made ammoniacal, with 
chloroform, evaporation and titration of the alkaloid. Alcohol 
content, 75 to 80% v/v of ethyl alcohol. Fluidextractum 
Ipecacuanhas, U.S.P. XII, by a maceration process with peroxide- 
free ether, transference of the alkaloid from an aliquot part to N/1 
sulphuric acid with final extraction from ammoniacal solution 
with peroxide-free ether, and titration of the alkaloid, yields 
1*8. to 2*2% w/v of ether-soluble alkaloids of ipecacuanha. 

Tentative methods for the determination of total alkaloids in fiuidextract of 
ipecacuanha are described in Methods of Analysis (^A.O.A.C., 1940, 598). 

Tinctura Ipecacuanhse {B.P.). Contains 0*095 to 0*105% 
w/v of total alkaloids of ipecacuanha, calculated as emetine. 
Alcohol content, 20 to 24% v/v of ethyl alcohol. Assayed by 
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cleansing of an acid mixture with chloroform, followed by am- 
moniacal chloroform extraction. Tinctura Ipecacuanhse, iV.F. F//, 
yields 0* 18 to 0*22% of ether-soluble alkaloids of ipecacuanha. 

Tinctura Ipecacuanhas I. A. contains 0*2% of total alkaloids and 
is prepared with 70% alcohol. 

Emetina (B.P.C.). C29H4o04N2~ 480*3. Loss on drying in a 
vacuum at atmospheric temperature, not more than 1 % . Ash, not 
more than 0*1%. Complies with the limit test for cephagline. 

Emetinee Hydrochloridum (B.P.). C29H4o04N2,2HCl,7H20 
= 679*4. Loss at 100®, 15 to 19%. Ash, not more than 0*1%. 
By extracting emetine with chloroform, from a solution made 
alkaline with sodixim hydroxide, acidifying the aqueous liquid, 
adding ammonia, extracting with chloroform and drying at 100°, 
a limit of cephaeline equivalent to not more than 2% of the 
alkaloid is included. Emetinse Hydrochloridum, U.S.P. AT//, 
should lose 8 to 14% at 100°. The same limit of cephaeline, but 
extracted with ether, is allowed. 0* 1 g. in 5 ml. of sulphuric acid 
conforms with a test for carbonisable substances. 

An official method for the detennination of emetine hydrochloride in tablets 
is described in. Methods of Analysis (A.O.A,C.^ 1940, 584). The emetine, 
extracted with ether from ^kaline solution, is dissolved in alcohol and titrated 
with standard acid, using methyl red indicator. 

A colorimetric method for the determination of emetine in hypodermic 
tablets and injections is described. The method depends upon the orange 
colour produced the action of hydrogen peroxide on emetine in the presence 
of hydrochloric acid and can only be used to detect gross errors. Tables are 
given correlating the value of the yellow component of the colour obtained and 
the emetine content. — L. Allport and N. R Jones, Quart J. Pharm.y 1942, 
244. 

EmetixiaeetBisxnuthi lodidum (B.P.). Contains 25 to 28% 
of emetine, Ca 9 H 4 o 04 N 2 , and 18 to 21% of Bi. Loss at 100°, not 
more than 2%. Assayed for emetine by titration, with N/10 
sulphuric acid, of the alkaloid extracted with chloroform from an 
acid mixture made ammoniacal; and for bismuth by precipitation 
with ammonium phosphate from the ammoniacal liquids just 
neutralised with hydrochloric acid, finally weighing the ignited 
residue. 


JALAPA 

Jalapa {B,P.), Should contain not more than 2% of foreign 
organic matter, and not less than 9% of resin. Assayed by the 
B.P. method by continuous extraction of 20 g. with 90% 
alcohol, evaporation of the solvent, washing the residue with four 
quantities of 10 ml. of hot water, and drying at 100°. Jalapa, 
JV.F. F7I, should yield not less than 9% of total resins of jalap; 
assayed by the iV.F. VII method for Ipomcea; acid-insoluble ash, 
not more than 0*5%. Brazilian jalap, which contains a much 
higher percentage of a similar resin, is not included in the B,P. 

Tubera Jalapae, P.G. VI y contains not less than 10% of resin. 
Tuber Jalapae, P. Helv. F, contains not less than 10% of resin 
which should yield not more than 3% to ether. 
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The following test for purity is recommended by the Sub-Committee on the 
Assay of Galenicals of the Committee on Pharmaceutical Chemistry: — ^Weigh 
0-5 g. of the residue obtained in the assay, finely powdered, in atared dry 100-ml. 
flask, add 25 ml. of ai^sthetic ether, shake vigorously for fifteen minutes, and 
allow to stand overnight; pour off the ether solution into a dry flask, wash the 
residue with 10 ml. of anaesthetic ether, and dry at 100"; the weight of the residue 
is not less than 0-425 g. (limit of ether-soluble resins).— (Br/tirA PharmacoixBia 
Commission Report^ No. 11, May 1939.) 

Jalapa Pulverata (B.P.). Adjusted with powdered exhausted jalap or 
with lactose to contain 9 to 1 1 % of resin. 

Jalapse Resina (B.P.C.). The dried substance contains not less than 
85% of ether-insoluble resins. Loss at 100", not more than 5%. Ash, not more 
than 0-5%. Wateir-soluble matter, not more than 2%. Assayed by shaking 
vigorously with 50 parts of freshly distilled ether, standing and evaporating, and 
drying at 100" the decanted ether and washings. Resina Jalapse, N.F, VII, 
should yield not more than 32% of chloroform-soluble matter, dried at 100", 
and not more than 12% of ether-soluble resins; loss at 100®, not more than 4%, 
R4sine de Jalap, Fr. Cx. 1937, yields not more than 3% insoluble in chloroform 
and not more than 12% insoluble in ether; acid value 26 to 28; saponification 
value, 234 to 244. Resina Jalapse, P, Helv. V, yields not more than 3% to ether, 
when 1 g. in powder is shaken frequently during 6 hours with 10 g. of ether. 

Ipomcea (B.P,). Ipomoea or Orizaba jalap root (Mexican 
scammony root) is the dried root of Ipomoea orizabensis (Pellet.) 
Levanois. The resin extracted with 90% alcohol and washed has 
the properties of Scammonias Resina. 

Ipomoea, iV.jP. F/J, yields not less than 15% of total resins; acid- 
insoluble ash, not more than 3%. Assayed by digestion on a 
steam-bath for 30 minutes and percolation with alcohol and 
water (9 ; 1), extraction of an aliquot part with chloroform and 
hydrochloric acid (1%) and chloroform and alcohol (2 : 1), finally 
drying the residue from the evaporated chloroform alcohol at 100®, 

Scammoniae Resina (B.P.). Loss at 100", not more than 5%. Ash, 
not more than 0*5%. Water-soluble matter, not more than 1%. Contains not 
more than 40% of ether-insoluble resins, and the ether-soluble resins have an 
acid value not exceeding 30. Resina Ipomcese, N.F. VII, leaves not more than 
0-5% of ash, and loses not more than 4% at 100"; alcohol-insoluble residue, 
not more than 0*5%. 

Resine de Scammon^e, Fr. Cx. 1937, has an acid value of 15 to 33, saponifica- 
tion value of 180 to 185; ap of 4% solution in alcohol (95%), decolorised with 
charcoal, —16" to —24", allowing for weight of resin soluble. R^sine de 
Scammon^e du Mexique leaves not more than 40% insoluble in ether; acid 
value, 14 to 28; saponification value, 180 to 229. 

Radix Scammoniae,^ P. Helv. V, is described as the dry root of Convolvtdus 
Scammonia L., containing not less than 18% of resin; neither scammony nor 
ipomoea resin is official. Scammon^e d’Alep, Fr. Cx. 1937, on mixing with an 
equal weight of sand, shaking during 12 hours and washing with ether, yields 
not less than 60% of resin. 

Resins from convolvulaceous drugs may be identified by shaking 0-05 g. 
of powdered resin with acetone 5 ml., filtering, placing 2 ml. of the filtrate and 
10 ml. of hydrochloric acid in a test-tube and immersing in a boiling water-bath 
for ten to fifteen minutes, when a purplish-red colour forms, iuming magenta 
on dilution with one or two volumes of water. Positive reactions were obtained 
with jalap and scammony and with 2 ml. of a 10% acetone tincture of jalap 
tuber, ipomoea root and turpeth root. — ^E. J. Schorn, Pharm. J., i/1941, 206. 


LIGAMENTA 

Ligamentum Crispi (B.P.C.). Cr6pe bandage when fully 
extended should measure not less than twice the length of the 
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unstretched bandage; after being fully extended for one minute, 
it returns to not more than two-thirds the fully extended length. 
Contains not less than 33*3% of wool, all in the warp. A 3-inch 
bandage contains in the warp not less than 47 cotton threads and 
94 wool threads with 2 two-fold binding threads at each edge. 
There are one two-fold cotton thread (right twist), 2 wool threads, 
one two-fold cotton thread (reverse twist), 2 wool threads, in the 
warp threads. Count of the wool, not coarser than 25*s and not 
finer than 30*s (worsted count). The warp threads are made of two- 
fold cotton yam with a finished count, after doubling, not finer 
than two-fold 20’s and containing not fewer than 54 folded turns 
per inch. Weft should consist of 20’s count cotton threads, 
numbering not less than 25 per inch when fully stretched. Weight 
of 3 inch wide fully stretched bandage, not less than 617 grains 
per 5 yards. 

Ligaznentum Domettse (E.P.C.). Domette bandage contains not less 
than 66*6% of wool. Foreign matter, not more than 2%; weight of 2 inch by 
6 yards bandage, not less than 440 gr. Minimtim. average number of threads 
per inch, 40 in the warp and 22 in the weft, and the total number per sq. inch, 65. 

Ligamentum Elasticam Adhesivum (R.P.C.). A fully stretched elastic 
adhesive bandage of 3 inches by 5 yards contains not less than 2 oz. of 
rubber adhesive compoiond, and after removal of this and other foreign matter, 
and correcting for natural moisture regain, weighs not less than 1*75 oz. When 
released the fully stretched bandage returns to not more than 80% of its length. 
Warp threads not less than 44 per inch and made of two-fold cotton yam with a 
finished count, after doubling, not finer than two-fold 26*8 and containing not 
fewer than 44 folded turns per inch, and woven 2 ends right twist and 2 ends 
reverse twist. Weft threads not less than 20 per inch when fully stretched, and 
of cotton yam not finer than 8‘5’s. 

Ligamentum Lanulse (B.P.C.). Flannel bandage must contain not 
more than 3% of foreign matter. Weight, not less than 900 gr. per 2 inches by 
6 yards. Minimum average threads per inch, 26 in the warp and 28 in the weft. 

Ligamentum Linee (B.P.C.). Bleached calico bandage contains not 
more than I *5% of foreign matter. Weight, not less than 210 gr. per 2 inches by 
4 yards. Minimum average threads per inch, 67 in the warp and 58 in the weft. 

Ligamentum Linae Crudae (B.P.C.). Unbleached calico bandage con- 
tains not more than 10% of foreign matter. Weight, not less than 250 gr. per 
2 inches by 4 yards. Minimum average threads per inch, 65 in the warp and 60 
in the weft. 

Ligamentum Pastae Zinci (B.P.C.). The warp of zinc paste bandage 
should be of cotton yam of a count not finer than 40*s and not heavier than 30’s, 
and from 30 to 35 threads per inch; the weft, of cotton yam, 26’s to 16*s and 20 
to 25 threads per inch. ^ 

Ligamentum Sindonis (P.P.C.). Muslin bandage contains not more 
than 1*5% of foreign matter. Weight per 2*5 inches by 6 yards, not less than 
190 gr. Minimum average threads per mch, 48 in the warp and 30 in tlxe weft. 

Ligamentum Textum Apertum <P.P.C.). Open- wove bandage contains 
not more than 1’5% of foreign matter. Weight per 2 inches by 4 yards, ‘ 
not less than 200 er. Minimum average threads per inch, 43 in the warp and 
27 in the weft. Bleached count of the warp yam, 40*s to 33*8. 


LINUM 

. Linum (B.P.). Should contain not more than 2% of foreign 
organic matter. Linum, U.S.P. XII j contains not more than 2% 
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of other seeds or foreign organic matter. Non-volatile ether- 
soluble extractive, not less than 30%. Unsaponifiable matter of 
the non-volatile ether-soluble extractive, not more than 2%. 

Linum Contusum (B.P.). Ash not more than 5%. Should yield not 
less than 30% of fixed oil having the characters and properties of Oleum Lint, 
B.P. *32, when continuously extracted with ether. 

Ispaghula (B.P.C.). Foreign organic matter, not more than 
3%. Weight of 100 seeds, 0*17g. to 0*22 g. Agitated in a 25 ml, 
stoppered cylinder with 20 ml. of water occasionally during 24 
hours and allowed to stand for one hour, 1 g. occupies not less 
than 10 ml. 

Psyllium (P.P.C.). Foreign organic matter, not more than 
3%. Weight of 100 seeds, 0-09 g, to 0-13 g. 1 g. agitated with 
water, as described under Ispaghula, occupies not less than 1 2 ml. 
Plantaginis Semen, N,F, VII , may be obtained from Plantago ovate 
Forskal, and from P. Psyllium Linnd and P. arenaria Waldstein 
et Kitaibel; foreign organic matter, not more than 0*5%; ash, not 
more than 4% ; acid-insoluble ash, not more than 1%; 1 g. of seed 
with water to 20 ml. shaken during 24 hours and stood during 
12 hours occupies not less than 14 ml. for P. Psyllium^ not less 
than 10 ml. for P. ovata, and not less than 8 ml. for P. arenaria. 

Ispaghula and Psyllium of Commerce* All the seeds present in com- 
mercial samples of ispaghula examined are seeds of P. ovata. Seed of P. 
amplexicaulis appears to be unobtainable commercially. Commercial samples 
of “Psyllium** seed sometimes consist of seeds of either P. arenaria or P. 
lanceolatOf partly or wholly. “Bartung** or “Barhang** consists of seeds of 
P. major. It does not occur as an article of commerce in European countries 
although used widely in the East. — ^E. W. Skyrme, Quart, J. Pharm., 1935^ 11. 

A tabular summary of the microscopical characters of the seeds of psyllium, 
ispaghula and three other species of Plantago. — E. W. Skyrme and T. E, Wallis, 
Quart. J. Pharm.f 1936, 198. 


LITfflUM 

Lithii Acetylsalicylas {B.P.C.). CH 3 CO OC 6 H 4 COOLi- 
186*0. Thejithium is assayed as Li 2 S 04 and should be equivalent 
to not less than 95% of pure acetylsalicylate. 

Lithii Benzoas (P.P.C.). CeHg-COOLi^ 128*0. Contains not 
less than 98*5% and is assayed by the B.P. process for sodiimi 
benzoate. ^ Lithii Benzoas, N.F. F'//," determined on the salt dried 
at 100®, by titration in ethereal solution with N/2 hydrochloric 
acid to methyl orange indicator, contains 98*5% of the pure sub- 
stance; loss at 100°, not more than 3%. Benzoate de Lithium, 
Ft. Cx* 1937, assayed by titration with N/10 hydrochloric acid to 
helianthine, removing the ’ liberated benzoic acid with ether, 
should contain 99%, on the dried substance, and by weight of the 
extracted benzoic acid should contain not less than 94*41% of 
benzoic acid. 

Lithii Bromidum {B.P.C.). LiBr= 86*86. By titration with 
excess of silver nitrate and ammonium thiocyanate the dried salt 
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contains 98% of LiBr, Loss at 160°, not more than 15%. Tests 
for limit of bromate and iodide are included. Lithii Bromidum, 
N.F. VII, contains 85 to 90% of the anhydrous salt; a limit of 
'‘other alkalis/* by weighing the chlorides insoluble in amyl 
alcohol, is included. 

Lithii Carbonas (JB.P.C.). LiaCOs= 73-88. Assayed by 
titration with excess acid and sodium hydroxide, a purity of not 
less than 98*5% on the dried substance should be indicated. Loss 
at 1 00°, not more than 1 % . Lithii Carbonas, N.F. VII, after drying 
to constant weight at 100°, contains not less than 99% of Li2C03; 
leaves not more than 0-15% of residue insoluble in dilute acetic 
acid; a limit of “other alkalis,** by weight of the chlorides insoluble 
in amyl alcohol is included; loss at 100°, not more than 2%. 

Lithii Chloridum (B.P.C.). LiCl= 42-40. Loses, on drying 
at 100°, not more than 5% of its weight and then contains 99% of 
LiCl by titration of the chloride. 

Lithii Citras (B.P.C.). C6H60,Li3,4H20=281-9. Should 

contain 98-5% of the pure salt; the assay by weighing the residue 
of Li2S04 when ignited with sulphuric acid, replaces the B.P, *14 
estimation of the alkalinity of the ash. The N.F, VII salt, deter- 
mined by titration of the ash with standard sulphuric acid, contains 
not less than 98-5% of CeH507Li3 after drying at 165°. Loss at 
165°, not more than 26% . A test for other alkalis is included — the 
residue obtained by ignition with hydrochloric acid is extracted 
with water, the residue on evaporation of this water extract is 
boiled with amyl alcohol and hydrochloric acid and the insoluble 
matter dried at 110°. 

Lithii lodidum (J5.P.C.). Lil~ 133-9. Loses not more than 
10% at 120° and the dried salt contains 99% of Lil. The iodide 
may be estimated by titration with standard potassium iodate. 

Lithii Salicylas (B.P.C. Supp, IV), C7H603Li= 144-0. Dried 
at 130° it contains not less than 98-5% of C7H603Li. looses not 
more than 3% of its weight at 130°. Assayed by the B.P, method 
for Sodii Salicylas: about 3 g. dissolved in 50 ml. of water, with 
50 ml. of ether and a little bromophenol blue indicator are shaken 
and titrated with N/2 sulphuric acid until a colour change takes 
place; the titration of the separated aqueous layer, a 10 ml. water 
washing of the ethereal layer and a fresh 20 ml. of ether is com- 
pleted, with constant shaking. Lithii Salicylas, N.F. VII, dried to 
constant weight at 1 00°, contains not less than 98*5% of LiC7H603. 
Determined by titration, in ethereal mixture, with N/2 hydro- 
chloric acid to bromophenol blue indicator, separating the ether 
and continuing the titration of the aqueous portion after addition of 
more ether. Salicylate de Lithium, Fr. Cx. 1 937, assayed similarly 
to the B.P.C. method, contains not less than 99% corresponding to 
94*93% of salicylic acid; the salicylic acid content is determined 
by weight of the precipitate produced with iodine in alkaline 
solution. 
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LOBELIA 

Lobelia Contains not more than 60% of stems and 

not more than 2% of foreign organic matter. Acid-insoluble ash, 
not more than 5%. Lobelia, N.F. VII t should contain not more 
than 10% of stems and 4% of other foreign organic matter, and 
should leave not more than 5% of acid-insoluble ash. Herba 
Lobelise, P. Helv. V, when assayed by the process prescribed, 
yields not less than 0*3% of alkaloids; ash, not more than 13%. 

Assay* Introduce 10 g. of the lobelia in No. 60 powder and 10 g. of ignited 
sand into a pear-shaped separating funnel provided with a plug of cotton wool 
in the tube below the stopcock. Add 75 ml. of a mixture of 4 vdls. of ether and 
1 vol. of 95% alcohol (by volume). Shake and set aside for 15 minutes, add 
5 ml. of dilute ammonia (10% of NH*^, and shake in a mechanical shaker for 
1 hour or by hand for 1 minute at 10-minute intervals during one hour. Allow 
the liquid to percolate into another separating funnel. When the liquid ceases 
to flow, pack the drug firmly by means of a button-ended glass rod. Continue 
the percolation, first with 25 ml. of the ether-alcohol mixture and then with 
ether, until the alkaloid is completely extracted, as shown by testing in the 
usual manner. To the percolate add 30 ml. of N sulphuric acid. Shake well 
and allow to separate. Run off the lower layer into another separator. Repeat 
the extraction with a mixture of 25 ml. of 0-5 N sulphuric acid with 5 ml. of 
alcohol (95%). Run off tlie lower layer and repeat with three further quantities 
of 20 ml. of the acid-alcohol mixture or until the alkaloids are completely 
extracted. Wash the mixed acid solutions, first with 10 ml. and then with 
successive quantities of 5 ml. of chloroform, washing each chlorformic solution 
with the same 20 ml, of 0*5 N sulphuric acid contained in another separator. 
Reject the chloroform, transfer the acid liquid from the second separator to the 
first separator, neutralise to litmus with dilute ammonia solution and add a 
further 5 ml. in excess. Extract the alkaloids by shaking with successive 
quantities of 10 ml. of chloroform. Combine the chloroform solutions and 
wash with 3 ml. of distilled water. Filter the chloroform solution through a 
7-cm. filter paper into a flask. Wash the filter thoroughly withmore chloroform 
and collect the washings in the flask. Distil the chloroform from a water-bath 
until about 2 ml. remain. Add 2 ml. of absolute alcohol and continue the 
evaporation on the water-bath, using a gentle air-blast to complete the process. 
Repeat with two further lots of absolute alcohol to ensure dehydration of the 
residue. Heat the residue for 1 hour at 80®. Add to the residue 2 ml. of alcohol 
(95%) and warm until dissolved. Add 10 ml. of 0-02 N sulphuric acid. Cool 
and titrate with 0*02 N sodium hydroxide or sodium borate solution, using 
methyl red as indicator. One ml. of 0*02 N sulphuric acid is equivalent to 
0*00674 g. of the alkaloids of lobelia calculated as lobeline. — per AnalvsU 
1939, 581. 

Hydrochloric acid cannot replace sulphuric acid in the assay because lobeline 
hydrochloride is extracted from aqueous solution by chloroform. Thorough 
dehydration of the alkaloidal extractive before heating it is necessary to avoid 
hydrolysis and production of acetophenone. — ^W. A. N. Markwell, Pharm* J., 
i/1936, 617. 

Assays of lobelia and its preparations are examined, and recommended pro- 
cesses are described for the drug and tinctures. — H. A. Caulkin, Quart, J, 
Pharm., 1939, 438. 

Lobdlie Enflde, Fr. Cx, 1937, contains not less than 0*375% of total 
alkaloids: — Moisten the equivalent of 12*5 g. of drug dried at 100® with 40 g. 
ammoniacal alcohol (90% with 10% ammonia solution), after 3 hours add 360 g. 
ether and shake frequently during 3 to 4 hours; filter and reduce by 
distillation the solvent from 320 g. (10 g. powder) to 10 g.; ^ratisfer to a 
separator with 3 portions of 150 ml. of ether and shake with 15 ml. N/1 hydro- 
chloric acid, completely extract with further quantities of 5 ml. (test with silico- 
tungstic acid). Allow the ether to evaporate from the mix.ed acid liquids, add 
10 ml. of silico-tungstic acid solution (5%) and after 12 hours,^ collect the 
precipitate, wash with N/1 hydrochloric acid until the washings do not 
precipitate guinine hydrochloride solution (1 %) and ignite. 1 g. residue = 0 *415 g. 
total alkaloids. 



232 the extra pharmacopoeia M 

Lobeliiium hydrochloridum, CiaH,708N,HCl, is official in the P.G. VL 
LobeHnum Eydrochloricum, P. JfJelv. F, dried over sulphuric acid, contains not 
more than 1% of moisture; 0*4 g. in 20 ml. of water at 20® in a 200 mm. tube 
has an optical rotation of --2 -23® to —2*33®; the separated alkaloid, after drying 
over sulphuric acid for 24 hours, melts at a temperature not below ll6®. Titra- 
tion with sodium hydroxide to phenolphthalein should show not less than 99*3% 
of C„H„O.N,HCl. ____ 


MAGNESIUM 

Magnesii Carbonas Levis (B.F.). Residue on ignition, 
42 to 45%; calcium limit, 2% as CaO. Magnesii Carbonas, U,S,P, 
XIl^ by titration with excess of N/1 sulphuric acid and N/1 sodium 
hydroxide to methyl orange, contains the equivalent of 40 to 
43*5% of MgO; a calcium limit equivalent to not more than 0*6% of 
CaO is included. Magnesii Carbonas Ponderosus, R.P., leaves a 
residue on ignition of 42 to 45% and has a limit of 0*7% of CaO. 
Magnesium subcarbonicum, P. Helv, F, yields on ignition from 
39*0 to 44*1% of residue and the residue contains not less than 
99% of MgO. 

Liquor Magnesii Bicarbonatis (P.P.). Should contain not 
less than 2-5% w/z; of Mg(HC 03 ) 2 . Assayed by titration of total 
alkalinity to methyl orange with subtraction of the alkali limit 
titration obtained by boiling the ignited residue with water, 
filtering and titrating. 

Magnesii Hydroxidum (P.P.C.). Mg(OH) 2 = 58-34. Residue 
on ignition, 67 to 70%. 

Mistura Magnesii Hydroxidi (P.P.). Contains the equivalent 
of 7*75 to 8-75% w/v of Mg(OH) 2 . Magma Magnesise, U.S.P. 
XII, contains 7 to 8-5% of Mg(OH) 2 . It may contain 0*1% citric 
acid- In the test for heavy metals, 5 ml. is dissolved in 6 ml. of 
dilute hydrochloric acid and the solution evaporated to dryness. 
The residue is dissolved in 20 ml. of distilled water, 2 ml. of dilute 
acetic acid added and the test completed in the usual manner. 

Magnesii Oxidum Leve (P.P.). MgO ==40-32. Loss on 
ignition, not more than 5%; calcium limit, 5% as CaO. Magnesii 
Oxidum, U,S,P, XII, loses not more than 10% on ignition, and then 
contains not less than 96% MgO, by titration of alkalinity to 
methyl orange less the calcium determined as for the carbonate; 
CaO limit, 1*5%. Magnesii Oxidum Ponderosum, P.P., loses not 
more than 5% on ignition and has a calcium limit of 1 *75% of CaO. 
The U.S,P.XII substance loses not more than 10% on ignition, 
and then contains not less than 96% of MgO, Magnesium oxy- 
datum, P. Helv. V, loses not more dian 15% of its weight on 
ignition, the ignited substance contains not less than 99% 
of MgO. 

Magnesii Trisilicas (P.P. Add. IV and VI). Loses 20 to 
30% on ignition at dull red heat and then contains magnesium 
equivalent to 30-0 to 31-5% of MgO and silicon equivalent to 66 
to 69-5% of Si02. Assayed for silicon by digestion with hydro- 
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chloric acid for 3 hours, heating at 105° for 2 hours, further 
digestion with hydrochloric acid, and water, and after separation 
of the silica and further recovery from the filtrate, ignition to 
constant weight and subtraction of the portion non-volatile with 
sulphuric and hydrofluoric acids; magnesium is precipitated from 
the filtrates as magnesium ammonium phosphate, finally weighing 
as pyrophosphate. A test for neutralising power to N/20 hydro- 
chloric acid, when digested at 37° for 3 hours is included; the 
equivalent of 1 g. of the ignited substance neutralises not less than 
250 ml. of N/20 acid. The U.S.P, XII substance contains not 
less than 20% of MgO, not less than 45% of SiOg and loses on 
ignition not more than 34%. The ratio of the percentage of SiOa 
to the percentage of MgO lies between 2*10 and 2*30. A test for 
adsorptive power using methylene blue solution and a limit test 
for heavy metals are included. 1 g. of the anhydrous substance 
when digested at 37° for 4 hours with occasional shaking, is 
equivalent to not less than 140 and not more than 160 ml. of 
N/ 1 0 hydrochloric acid. 

Tabellae Magnesii Trisilicatis {U,S.P. XII), Not less than 
20 tablets, when reduced to a fine powder, completely pass through 
a 200 mesh sieve and comply with tests for free alkali, acid con- 
suming capacity and adsorption of methylene* blue. Tested for 
free alkali by boiling with water, filtering, cooling and titrating 
with N/10 hydrochloric acid, using phenolphthalein indicator. 
Acid consuming capacity determined by digestion of a weighed 
quantity of powdered tablets with N/IO hydrochloric acid at 37° 
with occasional shaking throughout 4 hours, the mixture being 
left undisturbed for the last 15 minutes, and finally titrating an 
aliquot of the supernatant liquid with N/10 sodium hydroxide 
using methyl orange indicator. The yolume of N/10 acid con- 
sumed corresponds to 85 to 110 ml, per g. of magnesium trisilicate 
taken. Tested for adsorption of methylene blue by shaking a 
weighed quantity of powdered tablets with 0*1% aqueous 
methylene blue solution continuously for 5 minutes and then 
intermittently for 1 hour, filtering and comparing the colour of 
the filtrate with a specified dilution of the methylene blue solution, 

Peroxyde de Magnesium, Fr. Cx. 1937, by titration with N/10 potassium 
permanganate contains not less than 25 % of MgO*. 

Magnesia Mixture. Solution of Magnesium Ammonio-Sulphate. Dissolve 
magnesium sulphate 20, ammonium chloride 40, in water 160, add ammonia 
solution 84, Allow to deposit in a stoppered bottle before use. Employed for 
the gravimetric determination of phosphates. Ammonium magnesium phosi^te 
i^pret^itated and converted by incineration into magnesium pyrophosphate. 

detection of Magnesium, Magnesium may be detected by means of 
o-p-dihydroxyazo-p-nitrobenzene {syn. Magneson; o-p-dihydroxybeMei^^o- 
^-nitrobenzene; p-nitrobenzeneazoresorcinol), N 02 C«H 4 N:NC 6 H 3 ( 0 H)a. 
The reagent is used as a 0*1% solution in 1% sodium hydroxide solution; 
it keeps for several months, but should not be used if more than a year old. 
The test solution is freed from other metallic radicles except the alkali nistms 
by the ordinary group reactions. Ammonium compounds are then removed by 
evaporating to dryness and igniting. The residue is dissolved in 10 ml. of water 
acidified with hydrochloric acid, and 1 drop of the reagent is added followed by 
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10 ml. of sodium hydroxide solution. A blue colour or precipitate visible after 
about 5 minutes denotes the presence of Mg. 

Determination of Magnesium, Magnesium can be determined by 
means of 8-hydroxyquinoline {syn, Oxine), CdHbN'OH. The reagent is 
used either as a 5% solution in alcohol or as a 2% solution in 2N acetic acid. 
The test solution, containing about 0*02 g. of magnesium in 50 ml., is made 
alkaline with ammonia, siafficient ammoniinn chloride being added to prevent 
precipitation, and heated nearly to the boiling-point. The alcoholic reagent 
solution is then added until the liquid becomes yellow in colour, when a com- 
pound of the composition, Mg(Ci,Ha0N)2,4H20, separates. The precipitate 
is collected, washed with hot faintly ammoniacal water and dried at 100® to 
105®, at which temperature 2 H 2 O is lost. Each gramme of residue is equivalent 
to 0*0698 g, of Mg. Alternatively, the precipitate may be dissolved in 5N 
hydrochloric acid, and the filter washed with sufficient water to yield 2N acid. 
The solution is titrated to a yellow colour with N/5 bromine solution, using 
methyl red as indicator. Potassium iodide is added and the liberated iodine 
titrated with N/10 sodium thiosulphate. Each millilitre of N/5 bromine is 
equivalent to 0*000608 g. of Mg. Direct titration with N/5 bromine is im- 
practicable because of the indefinite end-point. The procedure must be modified 
in the presence of an excess of an alkaline earth met^. 

Magnesium forms with oxine a dihydrate, Mg(C9HoON)a,2HaO, which is 
reasonably constant in weight at 110® after 2J hours, and at 98® after drying 
for a considerably longer period. Drying this precipitate in a steam-oven for 
1 hour before weighing as the hydrate would, therefore, give rise to an appreci- 
able error. It is j^ossible in some instances that a small proportion of 8-hydroxy- 
quinoline is precipitated with the oxinate, and»that this is gradually volatilised 
during the drying process, at a rate dependent on temperature and time. The 
anhydrous magnesium complex is only obtained after heating the dihydrate at 
160®. Hence the most reliable results from a gravimetric determination of 
magnesium as oxinate are likely to be obtained by drying the precipitate to the 
anhydrous form at 160®, and errors attributed to other causes may frequently 
be connected with inadequate drying. — ^R. C. Chimside, C. F. Pritchard and 
H. P. Rooksby, Analyst^ 1941, 399. 

In the presence of ammonium citratCj manganese may be precipitated with 
oxine from a slightly acid solution contaming magnesium without co-precipita- 
tion of the magnesium. Upon adding excess of anunonia to the filtrate, pre- 
viously heated to 70®, and dlowing to stand at room temperature for 2 hours 
complete precipitation of 0*01 g, of magnesium is effected. Solutions containing 
less than 0*01 g. of Mg should be allowed to stand overnight before ffltration. 
0*005 g. in 400 ml, of solution was completely precipitated by this means. If 
the concentration of Mg is smaller, the solutioh should be concentrated before 
precipitation. Free oxine in the precipitate may be removed by washing with 
a little warm alcohol, as well as with hot water. Calcium is co-precipitated only 
to a small extent in the presence of ammonium citrate, and may be removed as 
oxalate before precipitation of the magnesium-oxine complex. Alternatively 
the magnesium complex may be dissolved in dilute hydrochloric acid and 
reprecii>itated. Phosphoric acid does not interfere with the precipitation of 
magnesium with oxine. The method has been used for the determination of 
Mg, in compound syrup of glycerophosphates. — G. J. W. Ferrey, Quart. J. 
Pharm,, 1942, 258. 


MALTUM 

Extractum Malti {B.P. Add. V). Determined by the 
Kjeldahl method, it contains nitrogen equivalent to not less than 
4*5% w/w of protein. Sp. gr., 1-40 to 1*42. nj^^oo, 1*4892 to 
1*4976. Extractum Malti, U.S.P. XII ^ should be capable of 
converting not less than five times its weight of dried starch into 
water-soluble sugars; assayed by testing for remaining starch, with 
N/10 iodine, the resultant solution from a digestion of purified 
potato starch (equivalent to 5 quantities of dried starch) at 40° for 
thirty minutes. 
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Extractum Malti cum Oleo Morrhuse (B.P,), Contains 
10% w/w, equivalent approximately to 15% v/v, of cod-liver oil. 
For methods of determining the proportion of oil in malt and cod- 
liver oil, see the notes under Oleum Morrhuse. 

For the determination of oil in Extractum Malti cum Oleo Morrhuae, see p, 286, 

Extractum Malti cum Vitaminis (jB.P.C.). Each fluid 
drachm contains approximately 3000 units of vitamin A and 
approximately 225 units of vitamin D. 

Methods of Analysis for All-English Malt Extracts. S.R, & O., 1933. 

No. 540. 

(a) Diastatic Activity (or lAntner Value) 

Soluble Starch. Digest ptirified potato starch with dilute hydrochloric 
acid of sp. gr. 1 *04 (in the proportion of 1 lb. of starch to 1 litre of dilute 
acid) at a temperature not exceeding 20* for 7 days, well shaking daily. Thoroughly 
wash the starch by decantation, first with tap water xmtil washings react only 
faintly acid, then four times with distilled water. Weigh about 20 g. of the 
sludge, dissolve in 200 ml. of boiling distilled water and neutralise with N/10 
sodium hydroxide solution, using 2 or 3 drops of alizarin cream as indicator. 
Add to remaining weighed starch sludge the calculated amoimt of sodium 
hydroxide solution just to neutralise its acidity, shake thoroughly and set aside 
for 12 hours.' Wash by decantation three times with distilled water, collect the 
soluble starch on a paper in a Buchner funnel and drain by suction. Transfer to 
new vinglsized porous plates and dry at moderate temperature (40* to 45*). 
"^en moisture content is reduced to about 15%, grind the soluble starch in a 
porcelain mortar and rub through a fine hair sieve. 

Soluble Starch Solution. Rub 20 g. of soluble starch into a cream 
with water and pour into about 700 ml. of boiling water. Bring to the boil, 
heat for a further 2 minutes, then cool to about 20*, shaking to prevent formation 
of skin. Add 20 ml. of acetate buffer solution (see below) and dilute to 1 litre 
with water. (10 ml. of this solution should not reduce 0*1 ml. of Fehling*s 
solution). Fresh soluble starch solution should be made for each day’s deter- 
mination. 

Acetate Buffer Solution. One litre to contain 68 g. of sodium acetate 
(CH8COONa,3HjO) and 500 ml. of N/1 acetic acid. 

Malt Extract (Syrup) Solution. 5% solution. Weigh 10 g. of extract 
and break down with cold water. Heat must not be used to assist in 
weighing or brinmng into solution. Transfer the solution to a 200 ml. graduated 
fiask, duute to me mark at 15* and shake well. Weaker solutions, also made 
up at 15*, are prepared from this. These solutions must not be filtered, 
and are used as soon as possible for starch conversion. 

Malt Extract (Flour Solution). 5% solution. Weigh 10 g. of flour 
into a beaker, add 200 ml. of water at 15* and thoroughly stir. Cover and' 
digest for 3 hours in a water-bath at 21*, stirring at intervals of half an hour. 
Three hours after, filter through filter paper. Reject the first 25 ml. of filtrate, 
and if the remainder of the filtrate is not quite bright re-filter. This solution, 
or weaker solutions prepared firom it, is used as soon as possible for starch 
conversion* 

Method op Starch Conversion. Measure 100 ml. of soluble starch 
solution into a 200 ml. gradtiated flask and immerse, suitably supported, in a 
water-bath maintained at 21*. Place a standardised thermometer in the flask, 
and when the contents have reached 21* add, by means of a narrow-bore pipette 
{N.P.L. standard), a definite volume (which should not normally exceed 10 ml.), 
measured at 1 5*, of the malt extract solution and mix well. (The volume needed 
will depend upon the diastatic activity of the extract and will be about 

39 ml. of 5% solution or correspondingly larger 

diastatic activity of the sample 

volumes of 2^% or 1% solution.) Maintain the contents of the flask at 21* for 
exactly one hour. Then add 20 ml. of N/10 sodium hydroxide solution and mix 
immediately, care being taken to wash down the thermometer and also to allow 
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the alkali to flow over the inner surface of the neck of the flask. Cool the solution 
to 15®, dilute to 200 ml. with water and shake well. This solution is referred to 
in the method of titration as the conversion solution. 

Method of Titration. Measure into a 200 ml. round-bottomed flask 
5 ml. of Fehling*s solution (see later), and heat over a naked flame with con- 
tinuous rotation of fiashuntil solution boils. Run from a burette into the boiling 
liquid 5 nid. of the conversion solution, and subsequently further quantities. 
After each addition boil the liquid, the flask being continuously rotated. When 
the blue colour of the copper solution has nearly disappeared add 0*2 ml. of 1 % 
aqueous solution of methylene blue. Continue the titration with small quantities 
of the conversion solution, drop by drop, imtil the blue colour just disappears. 
(Notes. — ^The indicator is not added until the end-point is nearly reached since the 
Anal change is very rapid. The complete decolorisation of the methylene blue is 
indicated by the whole reaction liqmd, in which the precipitated cuprous oxide 
is continuaUy being churned up, becoming bright red or orange iii colour. To 
ensure that the end-point has been reached hold the flask against a sheet of white 
paper, and if the indicator is completely decolorised there will be no blue tint 
at the edge of the liquid. The boiling process must be sufficiently continuous 
to prevent air obtaimng access to the flask and so causing oxidation of the in- 
dicator with reappearance of the blue colour.) 

If the volume of the conversion solution vised to reduce 5 ml. of Fehling’s 
solution is less than 20 ml. or more than 25 ml., the conversion must be repeated, 
using less or greater quantities of the malt extract solution, to obtain a titration 
between these limits. If the extract solutions become aerated or subjected to 
warm conditions, re-weigh and carry out the dilutions again. 

A first titration to obtain approximate results is to be followed by a second, 
and third if necessary, to establish the end-point accurately. A confirmatory 
titration should be carried out in every case. 

Fehling’s Solution. Measure into a dry flask equal quantities of the 
solutions Nos. 1 and 2, and mix. 

Solution No. 1. One litre to contain 69*28 g. of crystallised copper sulphate, 
CuS04,5H,O. 

Solution No. 2. One litre to contain 346 g. of Rochelle salt and 150 g. of 
sodium hydroxide. 

Freshly mix for each day’s determination. 

Checked against 0*1% standard invert sugar solution by the method of 
titration described above, 5 ml. of Fehling’s solution corresponds to 0*02533 g. 
of invert sugar. 

Method of Calculating Diastatic Activity (Lintner Value). Express 
the result according to the following formulae: — 

(o) In the case of flour, diastatic activity (or Lintner value) 

XxY 


(A) In the case of syrup, diastatic activity (or Lintner value) 


1000 

XxY 


minus 9. 


Where X=number of ml. of 5% malt extract solution in 100 ml. of the 
conversion solution. 

y=number of ml. of conversion solution required to reduce 5 ml. of 
Fehling’s solution. 

And 9— a constant denoting the assumed equivalent of the reducing sugars 
present in the malt extract (syrup) used in making the determination. 

The British Pharmacopoeia Commission Report, No. 1 1, May 1939, recom- 
mends the above method to be used as a limit test of diastatic value for extract 
of malt. 5 ml. of solution of potassio-cupric tartrate should require not more 
than 20 ml. of the conversion solution produced when 5 ml. of a 2% solution 
of extract of malt is treated in the foregoing manner. 


(A) Fibre Content, Extract 2 to 3 g. with petroleum spirit, b.p., 
40 to 60®, in an extraction apparatus, or at least three times by stirring, settling 
and decantation, and transfer the dry residue to a conical 1000 ml. flask. The 
material must not be further ground during extraction, A volume of 200 ml. of 
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a solution containing 1-25 g. of sulphuric acid (HaSO,) per 100 ml. measured at 
ordinary temperature and brought to boiling point is added and heated. The 
contents of the flask must boil within one minute and the boiling throughout 
must be gende, and continuous for exactly 30 minutes, the original volume 
being maintained. Rotate the flask every few minutes. After 30 minutes remove 
the flask and pour contents into the shallow layer of hot water remaining in a 
funnel fitted with a pump-plate, or into the similar layer remaining in a Buchner 
funnel. Prepare the funnel by cutting a piece of cotton cloth or filter paper to 
cover the hcdc^t so as to serve as a support for a disc of ordinary filter paper; pour 
boiling water into the funnel and allow to remain until funnel is hot, when suction 
is applied. Discard the experiment if the time of filtration of the bulk of the 
200 ml. exceeds 10 minutes. Wash the residues with boiling water until the 
washings are free from acid. Then wash the residue from the filter paper back 
into the flask with a volume of 200 ml, of a solution of sodium hydroxide, con- 
taining 1*25 g. of sodium hydroxide (NaOH) per 100 ml., free from sodium 
carbonate, measured at ordinary temperature, and brought to boiling point. 
Boil the contents of the flask for exactly 30 minutes, the precautions given for the 
treatment with acid being observed. At the end of 30 minutes, remove the flask 
and filter its contents through an ordinary filter paper. Wash the residue 
collected in the filter paper with boiling water, then with solution of 1 % hydro- 
chloric acid and again with boiling water until free from acid. Wash- the residue 
twice with 95% alcohol, and three tim^ with ether. Transfer the residue to a 
dried weighed ashless filter paper, dried at about 100* in an oven and weighed 
in a weighing bottle until constant in weight. Determine the ash of the paper 
and contents by incineration at a dull red heat. Subtract the weight of ash from 
the increase of weight found on the paper and report the difference as fibre. 

Ash Content. Ascertain the ash content by heating a measured quantity 
of the substance in a muffle furnace at such a temperature that the ash does not 
fuse. 

Protein Content. Ascertain the amount of soluble protein by multi- 
plying the amount of nitrogen present (other than ammoniac^ or nitric nitrogen, 
if any) by 6-25. 


2VIALT EXTRACTS PRODUCED FROM PARLEY GROWN IN ENG- 
LAND AND WALES: GRADE DESIGNATIONS AND DEFINITIONS 


(S.R, & O., I933i No. 540) 

(a) Pharmaceutical Malt Extract 


Grade Designation 

Definition of Quality t 

All-English (Pharma- 
ceutical) Malt Ex- 1 
tract or alternatively* 
National Mark 
(Pharmaceutical) 
Malt Extract. 

, 

1 

General. The Extract shall be prepared from sound, 
clean, malted grain by digestion with water at a 
suitable temperature and by evaporation of the 
strained liquid under reduced pressure at a 
temperature not exceeding 55® xinti! an amber or 
yellowish-brown viscous product is obtained 
having the characteristic agreeable odour and 
sweet taste. The product shall be miscible with 
water in all proportions, forming a translucent 
! solution. 

Special. The protein content shall be not less than 
4*5% of the total weight. The arsenic content 
shall not exceed 1 *4 parts per million. The sp, gr. 
at 15*5® shall be from 1 *40 to 1 *42, and the refrac- 
tive index at 20® from 1*4892 to T4976. 


♦The alternative *^National Mark’* may only be used in connection with 
pharmaceutical malt extract to which the grade^ designation mark as set out in 
the Fourth Schedule has been lawfully applied in accordance with the Agricul- 
tural Produce (Grading and Marking) (General) Regulations, 1928. (S.R. & O., 
1928; No. 674.) 

tExtract of Malt as defined in the British Pharmacoposta^ 1932, would 
conform with these requirements. 
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(b) Bakers* and Veterinary Matt Extracts 


Grade 

Designation 

Definition of Quality | 

Particular 

Characteristics 

Common 

Characteristics 

All-English (Bakers’) 
Malt Extract 
(White Bread) 

All-English (Bakers’) 
Malt Extract 
(Brown Bread) 

Diastatic activity 
shall be not 
less than 40 
Lintner value 

None 

General. The product in each 
case shall be the v;gter-soluble 
extract derived from commer- 
cially sound, clean malted grain. 

Special. The specific gravity 
at 15 '50* shall be not less than 
1*4, and the soluble protein- 
content not less than 4*5% of the 
total weight. 

All-English (Veter- 
inary) Malt Extract 

None 



MALT FLOURS PRODUCED FROM BARLEY AND/OR WHEAT 
GROWN IN ENGLAND AND WALES: GRADE DESIGNATIONS 
AND DEFINITIONS 


Grade Designation 

Special 

Characteristics 

Common 

Characteristics 

All-English Malt 
Flour (White 
Bread) 

All-English Malt 
Flour (Brown 

Bread) 

Diastatic activity 
shall be not 
less than 40 
Lintner value 

None 

General. The flour shall be the 
pure ground product of cleaned 
malted grain and be sound, free 
from taint or objectionable flavour 
and of good keeping quality. 

Special. The maximum content 
of water shall be 10%, of ash 
1*3%, and of fibre 2*5% of the 
total weight. 


MENTHA PIPERITA 

Mentha Piperita (B.P.C.). Should contain not more than 
2% of foreign organic matter, and yield not more than 2% of 
acid-insoluble ash. Mentha Piperita, U,S.P, XII, contains not 
more than 2% of stems more than 3 mm. in diameter, or other 
foreign organic matter. 

Folia Menthae Piperitae, P.G, FJ, yields not less than 0*7% of 
volatile oil. 

Oleum Menthae Piperitae (B.P. Add. 1). Contains 4-0 to 9% 
w! Vi of esters, calculated as menthyl acetate, Ci 2 H 2202 , and not less 
than 46% of free menthol, CioHaoO. Sp. gr., 0*902 to 0*915. 
aj), —18® to —30®. « 02 O'»» 1*460 to 1*470. Soluble in 4 volumes of 
alcohol (70%, sp. gr. 0*8896 to 0*8901). Assayed for ester content 
by boiling the neutralised oil with N/2 alcoholic potash for 1 hour 
and back titrating with N/2 sulphuric acid, and performing a blank; 
the acetylated oil obtained by boiling gently for 2 hours with 
acetic anhydride and anhydrous sodium acetate, washing the 
product and drying over anhydrous sodium sulphate, is treated as 
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for the ester determination. The free alcohols are calculated from 
the ester values of the original and acetylated oils using the B,P, 
formula. Oleum Menthge Piperitse, U.S.P. XII^ contains not less 
than 5% of esters as menthyl acetate, and not less than 50% of 
total menthol, free and as esters. Assayed similarly to the B.P. 
process and an equation for calculation is given. 

^ The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
oil of peppermint, for food purj^oses, as the volatile oil obtained from peppermint 
{Mentha piperita L.), containing not less than 50% by weight of menthol. — 
S.R.A,y F.D., No, 2, Rev. 5, Nov. 1936. 

English and American oils are distilled from Mentha piperita. Two 
varieties are used, black and white; the former gives the larger yield of oil and is 
almost exclusively used, but the latter gives an oil of finer quality. 

Studies of the genus Mentha. — Kremers, Perfum. essent. Oil Rec., 1925, 409, 
and ibid., 1926, 90. 

For identity of aldehydes, ketones, etc., in American oil, also American 
peppermint distillation, see Bulletin No. 1555, U.S. Dept, of Agriculture, 
which also gives details of types of plants, soil, cultivation and distillation. 
Tabulated figures for a large number of oils taken over two seasons are given 
by Lazell^ {Perfum. essent. Oil Rec,, 1928, 183). 

Evaluation of menthone in peppermint oil. Determination as the semi- 
carbazone is compared with the oxime method. — Reilley, Moonan and Drumm, 
Perfum, essent. Oil Rec,, 1931, 378. 

In the determination of menthol the time of acetylation may be varied 
within wide limits, but the time of saponification shoxild be not less than 45 
minutes and not more than 60 minutes in order to get concordant results. 
— L. H. Baldinger, J. Amer. pharm„>Ass., 1939, 155. 

Japanese peppermint oil is obtained from Mentha arvemis. Undemen- 
tholised oil contains about 85% of menthol, dementholised oil about 50%; 
both varieties are commercial oils. Details of the distillation of peppermint 
oil in Japan are given in Perfum. essent. Oil Rec., 1931, 241. For the constitution 
of the high boiling fraction of Japanese oil see Shinosaki and Nagasawa, Perfum. 
essent. Oil Rec,, 1931, 172. 

The principal terpenes in the oil are limonene and a-pinene, and the sesqui- 
terpene fraction is mostly caryophyllene. — Duncan and Short, J, Soc. chem. 
Ind„ Lond^ 1931, 198 T. 

Some dimculty has been experienced in obtaining American oils containing 
the B,P. limit for free menthol. Japanese oil, from Mentha arvensts, is not 

B. I^ and redistilled Japanese mint oils will no longer conform to B.P. tests, — 

C. T. Bennett, Pharm. J., i/1933, 150. 

For details of the production and analytical characters of Ffanco-Mitcham 
peppermint oil see Perfum. essent. Oil Rec., 1926, 170, and for Italo-Mitcham 
oil see Pharm. J.', i/1935, 289, 

A peppermint oil from Western Australia compared favourably .with the 
best American production and closely resembled English distilled oil. — E. J. 
Parry, Perfum. essent. Oil Rec., 1924, 188. 

Determination of Menthone. 2 to 3 g. of oil is added to 20 ml. of a 5% 
solution of hydroxylamine in alcohol. N/Z alcoholic potash is then added, 
using methyl orange as indicator and keeping the mixture slightly acid, until 
finally neutralised. Each ml. of N/2 alkali = 0*077 g. of menthone. — G. 
Perraud, per Quart. J. Pharm., 1936, 120. 

Detection of Japanese Mint Oil in Peppermint Oil. A test depending 
on the colour produced by furfuraldehyde which is present in Japanese mint on, 
0*1 ml. of oil is mixed in a test tube with 5*0 ml. of a 2% solution of freshly 
distilled aniline in glacial acetic acid, added from a burette. The reaction 
mixture is examined in a 1 cm. cell of a Lovibond tintometer after an interval 
of 10 minutes. The reaction mixture must be protected from bright light. 
Japanese mint oils show a red value from 4*5 to 7*4 whilst peppermint oils 
give a value of 1 *0 or less. — ^D. C. Garratt, Analyst, 1935, 369. The application 
of this test to other oils, light camphor oil in rosemary oil and clove oil in bay oil or 
pimento berry oil. — D, C. Garratt, Analyst, 1935, 595. 
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Mentha Viridis (U.S.P. XII). Contains not more than 2% of 
stems more than 3 mm. in diameter, or other foreign organic 
matter. 

Oleum Menthae Viridis (B.F.C.), By the method of the B.P, 
for carvone by digestion with hydroxylamine hydrochloride and 
titration of the liberated acid with N/1 alcoholic potash to di- 
methyl yellow, not less than 42% of carvone is indicated. Sp. gr., 
0*920 to 0-940. aj), -34° to -55°. Wdsq., 1*483 to 1*490. Soluble 
in three volumes of alcohol (90%, sp. gr. 0-8334 to 0*8340). 
Oleum Menthae Viridis, U.S.P, XII^ yields by the sodium sulphite 
absorption not less than 50% by volume of carvone; sp. gr. at 
25°, 0*917 to 0*934; aDat25°, -48° to -59°; Wmo®, 1 *4840 to 1 *4910. 

Oleum Pulegii (B.P.C.). Contains not less than 85% v/v of 
pulegone. Sp, gr., 0*930 to 0*960; ocd, +14° to +28°; Wj:,ao»» 1*475 
to 1 *490. Soluble in three volumes of alcohol (70%, sp. gr. 0*8896 
to 0*8901). Assayed by measurement of the oil unabsorbed by 
sodium sulphite solution and deduction from the original volume. 

Menthol (B.P., B.P. Add. I and B.P. Add. IV). Consists of 
laevo-menthol (obtained from the volatile oils of various species 
of Mentha) f or prepared synthetically, synthetic racemic menthol, 
or mixed isomeric menthols (any mixture of the stereoisomers of 
p-menthan-3-ol). Complies with tests for neutrality and absence 
of phenolic substances. Residue on evaporation from an open dish 
on a water-bath, not more than 0*05%. M.p. of lasvo-menthol, 42° 
to 44°, ajj at 20° of 10% w/v solution of laevo-menthol in alcohol 
(90%), —49° to —50°. Freezing point of racemic menthol, —27° 
to — 28°, risirig on stirring to 30° to 32°; m.p., 32*5° to 34°; 
optically inactive. M.p. of mixed isomeric menthols, not below 
3 1 *5°, Menthol, U.S.P. XII ^ has a m.p. of 4 1 ° to 43°, and complies 
with tests for wax, paraffin or inorganic substances, and for thymol. 

An official method for the determination of menthol is described in Methods 
of An<uysis (A.O.A.C., 1940, 599). The menthol is acetylated with acetic 
anhydride and sodium acetate and a definite amount of the washed and dried 
acetylated oil refluxed with an excess of potassium hydroxide. On cooling, the 
excess of alkali is titrated with sulphuric acid, using phenolphthalein as indicator. 
The percentage of menthol is calculated from the formula: — X 7*808 -r* [B — 
(Ax 0*021)], where A is the volume of potassium hydroxide solution used, and 
B the weight of acetylated oil taken. 


MYRISTICA 

Myristica (B.P.). Nutmegs should consist only of the dried 
kernels of Myristica fragrans. Myristica, U.S.P. XII, yields not 
less than 25% of non-volatile, ether-soluble extractive and not 
more than 0*5% of acid-insoluble ash. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
nutmeg as the dried seed of Myristica fragrans Houtt, deprived of its testa, with 
or without a coating of lime, containing not less than 25% of non-volatile ether 
extract, not more than 10% of crude fibre, not more than 5% of total ash nor 
more than 0*5% of ash insoluble in hydrochloric acid. Macassar nutmeg, Papua 
nutmeg, rr^e nutmeg, long nutmeg, was defined as the dried seed of Myristica 
argentea Warb., deprived of its testa. — S.R.A., F.D. No. 2, Rev. 5, Nov. 1936 
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Oleum Myristicae (B.P.), Sp. gr., 0*880 to 0-925. ocp, +10^ 
to 4-30°; Wd 20 O| 1*474 to 1-488. Residue on evaporation in a flat 
dish on a water-bath, not more than 3% . Soluble in three volumes 
of alcohol (90%, sp. gr. 0-8334 to 0*8340). The B.P. Add. 1 
specifies that the evaporation for determination of non-volatile 
residue be made from a flat-bottomed dish, 9 cm. diameter and 
1-5 cm. in depth. The U.S.P. XII oil has a sp. gr. at 25® of 0-880 
to 0-910; ap at 25°, -f 10® to +30°; Wpaoo, 1*4740 to 1*4880; residtrv^ 
on evaporation, not more than 2%. 

Oleum Myristicae Deterpenatum (B.P.C.). Soluble in 
three volumes of alcohol (80%, sp. gr. 0-8634 to 0-8640). Sp. gr., 
1-040 to 1-100; ao, +1° to +14°; 1-500 to 1-533. 

Mace» The Food and Drug Administration of the U.S. Dept, of Agriculture 
defined mace as the dried arillus of Myristicafragrans Houtt, containing not less 
than 20% nor more than 30% of non-volatile ether extract, not more liian 10% of 
crude fibre, not more than 3% of total ash, and not more than 0-5% of ash 
insoluble in hydrochloric acid. Macassar mace, Papua mace: the dried arillus of 
Myristica argentea Warb. — S.R.A., F.D,, No. 2, Rev. 5, Nov. 1986. 

The Nutmeg Industry, The principal sources of supply are the Dutch 
East Indies and Granada, the former exporting about three times as much as 
the latter. East Indian nutmegs are “round,” i.e., nearly spherical. Granada 
nutmegs are mixed “round” and “long,” i.e., length exceeding diameter by 
lit to 2 times. Granada nutmegs are not inferior but are liable to be confused 
with the Papuan (New Guinea) false long nutmeg derived from M. argentea^ 
which is of inferior quality, but resembles the genuine in external appearance. — 
Bull. imp. Inst., Land,, 1933, 31, 2, 197. 


NICOTINA 

The specification of the Association of British Insecticide 
Manufacturers (Bulletin No. 82: Ministry of Agriculture and 
Fisheries) for nicotine requires the material to be free from coal 
tar bases and the nicotine content to be declared. 

A tentative method for the determination of free nicotine in tobacco is 
described in Methods of Analysis {A.O.A.C., 1940, 141). The powdered 
sample is stirred with water and the pH of the latter then measured in a 
quinhydrone or hydrogen electrode. The nicotine content is found from a 
curve plotted from data given for jpH and nicotine content. An official method 
for the determination of nicotine in tobacco insecticides is also described {jhid,, 
64). The sample is steam-distilled with aqueous alkali and paraffin and the 
distillate collected in hydrochloric acid. When the liquid distilling is free from 
nicotine (as shown with silico-tungstic acid) the distillate is adjusted to volume 
and filtered. An aliquot is treated with dilute hydrochloric acid and silico- 
tungstic acid (12% of 4HjO-SiOtl2NOa,22HtO) and stood overnight. The 
collected precipitate is washed with hydrochloric acid and ignited. Wt. of 
residue X 0*1140 — nicotine. 

The determination of nicotine by the process of Phyl and Schmidt depends 
upon the precipitation of the distillate (neutralised to methyl red) with 0-05M 
picric acid, and titration of the washed picrate in water and toluene mixture 
with N/10 sodium hydroxide using phenolphthalein indicator. The volume 
of distillate is reduced by saturating the liquor with salt, using magnesia for 
liberation of the nicotine. 

Determination in Forensic Material, Mix the material, finely chopped, 
Aiith citrate buffer and papayotin, the proteolytic enzyme from papaya, previously 
activated with hydrocyanic acid. Preserve with toluene and incubate at 40® 
for 48 hours with frequent shaking. Heat for 1 hour on a water-bath, filter. 
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wash residue with acidulated water, and evaporate the combined filtrates to 
small volume- Extract with ether, acidified, once, and with ether in strongly 
alkaline solution three times. Treat the ethereal extracts with a solution of 
picric acid in ether, filter off the precipitated nicotine dipicrate and weigh. 
~~F. Halstrom, per Chem, Abstr. 1939, 89. 

Insecticides, The Association of British Insecticide Manufacturers have 
prepared approved specifications with method of analysis, for certain insecticides 
and fungicides. By requiring such substances to comply with the specifications, 
purchasers are able to obtain standard products of high quality. 

■ ■i iT he products include lead arsenate in powder or paste, lime-sulphur solution, 
nicotine and nicotine sulphate, copper sulphate, burgundy powder, cheshunt 
compound, soft soaps for spraying, sodium, potassium and calcium cyanides, and 
formaldehyde. — Bulletin No. 82, 1934, Ministry of Agriculture and Fisheries. 

Anabasine — Distinction from Nicotine, Anabasine, CioHnNa, an 
insecticidal alkaloid from Anabasis aphyUa (Chenopodiaceae) occurs commer- 
cially as the sulphate in the form of a syrupy liquid almost identical in appearance 
and odour with commercial nicotine sulphate. It may be distinguished by 
adding to an ethereal solution of iodine. Nicotine gives a turbidity which, in a 
closed test-tube, settles into large red crystals of the periodide. Anabasine 
solutions remain clear. — S. A. Katz, Z. anal, Chem,^ 1937, 108^ 408. 


NITROGLYCERINUM 

Liquor GlyceryMs Trimtratis {B.P.). Determined by 
digesting in a closed tube with one-tenth its volume of sodium 
hydroxide solution for 1 hour, transferring with alcohol to a brine- 
charged nitrometer and shaking with equal volumes of potassium 
iodide solution and dilute sulphuric acid; each millilitre of nitric 
oxide produced at 15*5° and normal pressure is equivalent to 
0*00505 g. of CsHsOgNs; from 0*9 to 1*1% w/v should be 
indicated. Alcohol content, 88 to 90% v/v of ethyl alcohol. 
Spiritus Glycerylis Trinitratis, U.S.P. Xlly contains from 1 to 
1*1% of C 3 H 6 (N 03 ) 3 , detennined by the general method for 
nitrites after absorption in sodium hydroxide solution, as described 
under Spiritus ^thylis Nitritis, U,S.P, Xlly the iodine liberated 
on addition of potassium iodide to an acidified solution being 
titrated with N/10 sodium thiosulphate. Nitroglycerinum 
solutum, P,G, VI y and Nitroglycerinum solutum, P, Helv, Vy 
contain 0*98 to 1*02% of C3H5(ON02)3; assayed similarly by 
addition of N/2 alcoholic potash, water and hydrogen peroxide 
solution, warming till decolorised, and titrating the warm solution 
with N/2 hydrochloric acid to phenolphthalein; a blank titration 
is performed. 1 ml. N/2 potash= 0*0022706 g. nitroglycerin. 

An ofiicial quantitative method for the determination of glyceryl trinitrate 
(nitroglycerin) is described in Methods of Analysis (A,O.A.C„ 1940, 478). 

Determination in Tablets, One tablet reputed to contain 1/100 gr. is 
crushed finely and macerated in 2*5 ml. of glacial acetic acid for 2 hours. 1 ml. 
of the filtered liquid is transferred to a suitable 10 ml. tube and, with the tube 
unmoved in cold, water, 0 *25 ml. of a 0*5 % solution of diphenylanune in nitrogen- 
free sulphuric acid is added. The tube is agitated in the cold water and after 
3 ^utes diluted to the 10 ml. nmk with glacial acetic acid. The depth of 
colour is then compared with that given by similarly and simultaneously treating 
2*4 ml, of standard solutions of KNO, in glacial acetic acid. For 1/100 gr.; 
1/150 gr. and 1/200 gr. trinitrin, standard solutions of KNO» should contain 
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per 100 ml. of glacial acetic acid 0-0340 g., 0-0231 g. and 0-0173 g. respectively — 
C. H. Sykes, Pharnu J., iiy(1933, 267. 

In tablets or solution, nitroglycerin can be determined by reduction with 
Devarda alloy and distillation of the ammonia in standard sulphuric acid. A 
quantity of the preparation representing about 0-05 g. of nitroglycerin is mixed 
in an 800 ml. Kjeldahl flask with 50 ml. of a saturated sodium sulphate solution, 
150 ml. of water and sufficient 10% sulphuric acid to make the mixture acid to 
litmus. The mixture is distilled into a flask containing 30 ml. of 5% sodium 
hydroxide solution and reduction effected by means of 2 g. of Devarda alloy, — 
E. L. Anderson, J. Ass^ off, agric, Chem,f Wash.t 1932, 140. 

The U.S.P. XII gives the following method for Tabellae Glycerylis Trinitratis, 
containing 80 to 112% of the labelled amount of C 8 HB(NOa) 3 . Triturate 
in a mortar tablets equivalent to 0-05 g. of glyceryl trinitrate with 50 ml. of 
ether. Decant the ether into a stoppered flask and extract a further 4 times 
with 30 ml. portions of ether; shake the flask for 15 minutes and filter into a 
beaker, washing with 50 ml. of ether. Cautiously evaporate the ether to about 
5 ml. and transfer with ether to an 800 ml. Kjeldahl flask containing 100 ml. 
of water and add a mixture of 30 ml. of N/1 sodium hydroxide, 60 ml. of water 
and 10 ml. of potassium permanganate solution (5%), followed by 100 ml. of 
water; mix, stand for 30 minutes, and then heat on a water-bath for 30 minutes. 
After cooling add 3 g. of Devarda’s alloy, stopper the flask immediately with a 
stopper carrying a scrubber, and connect with a vertical condenser, the receiver 
containing 50 ml. of N/50 sulphuric acid. Heat gently while hydrogen is 
evolved and then distil two-thirds of the liquid. Back titrate with N/50 sodium 
hydroxide using methyl red indicator and run a blank determination. 1 ml. 
N/50 sulphuric acid = 0-001514 g. C*H#(N08)*. 

Improved Methods fob Tablets, (a) Place five tablets in a 500 ml. 
Kjeldahl flask, add 25 ml. of saturated sodium sulphate solution, 75 ml. of water 
and sufficient sulphuric acid to make just acid to litmus paper (usually 0-3 ml, of 
N/1 sulphuric acid is required). Distil just to ^ness, using a still head, into a 
flask containing 10 ml. of N/10 sodium hydroxide, keeping the outlet tube below 
the surface of the alkali. Wash down the condenser and outlet tube and evaporate 
the sodium hydroxide solution to dryness. Add 2 ml. of water, 0*3 g. (±0*01 g.) 
of reduced iron and 2 ml. of 50% v/v sulphuric acid, allow to stand for 10 
minutes and boil for 2 minutes. Transfer the acid solution to a steam distillation 
apparatus, make alkaline with 4 ml. of saturated sodium hydroxide solution, and 
distil the liberated ammonia into a flask containing 10 ml. of N/10 sulphuric 
acid until the distillate measures 500 ml. Take lOO ml. of the distillate, add 2 ml. 
of Nessler’s reagent and compare the colour produced with that produced by 
adding the same amounts of reagent to 100 ml. of a solution containing am- 
monium chloride equivalent to 0-1 mg. of nitrogen. The colours produced are 
most easily compared in a colorimeter, but a tintometer or even Nessler 
glasses could be used for the purpose. Whatever means of comparing the 
colours is used the colour of the unknown should not vary more than 20% from 
that of the standard. A control experiment must always be carried out exactly as 
described. — ^Wilfred Smith, Quart. J. Pharm.^ 1935, 370, 

(b) Add the powdered tablets equivalent to about 1 ml. of nitroglycerin to 
5 ml. of glacial acetic acid in a stoppered cylinder and shake for 1 hour. Filter 
and to 1 ml. add 2 ml. of phenoldisulphonic acid, stir and stand for flfteen 
minutes. Dilute with 8 ml. of water, make alkaline with ammonia, cool, adjust 
to 20 ml. at 20® and filter. Compare the colour with controls prepared with a 
known solution of nitroglycerin or with 1 ml. of a 0-225% silver nitrate solution. 
The colovir produced in each case should be equal to 7-0 Lovibond yellow units 
when viewed in a cell 1 inch internal width. — O. Meek, Quart. J. Pharm.^ 
1935, 375. 

The second report of the Commission Internationale des Sp^cialit^s includes 
an agreed method for the determination of glyceryl trinitrate in tablets in which 
the medicament is extracted with chloroform and an aliquot part of the chloro- 
form solution diluted with ether is mixed with alcohol and alkali and allowed 
to stand for 1 0 minutes. After evaporation on a water-bath the residue is transferred 
to a 100 ml. flask using about 90 ml. of water, 2 ml. of Griess-Romijn reagent 
added, water added to volume and the colour produced in 15 to 30 minutes is 
compared with that obtained by similarly treating a standard sodium nitrite 
solution. 

Griess-Romijn Reagent, a-Naphthylamine 1 g., sulphanilic acid 10 g., 
tartaric acid 89 g., in water 900 g. . 
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Erythritylis Tetranitras Dilutus (J3.P.)* Contains from 
47-5 to 52-5% of C 4 HeOi 2 N 4 . Estimated by the Kjeldahl 
method, using salicylic acid with the sulphuric acid for digestion; 
a blank estimation is performed using half the weight of lactose; 
each millilitre of N/10 sulphuric acid is equivalent to 0*007552 g. 
of C4H«0]2N4. Erythritylis Tetranitras Dilutus, US.P, XT, is 
replaced by Tabeilse Erythritylis Tetranitratis, U,S,P. XII, 
Assayed by repeated extraction with ether, evaporation below 35° 
and drying over sulphuric acid for 18 hours, the tablets are required 
to contain 03 to 107% of the amount stated on the label. 


NUX VOMICA 

Nux Vomica (B.P.)* Contains not less than 1*2% of 
strychnine and not more than 1% of foreign organic matter. 
Assayed by continuous extraction with a mixture of alcohol, dilute 
solution of ammonia and chloroform (12 : 1 : 4), followed by 
evaporation of the solvent and extraction with sulphuric acid from 
a chloroform mixture; the total alkaloids are then extracted with 
chloroform from ammoniacal solution, the solvent evaporated, 
alcohol added, and evaporated; the residue is dissolved in 15 ml. 
of 3% sulphuric acid and 2 ml. of nitric acid, allowed to stand for 
30 minutes at 15° to 20°, made alkaline with sodium hydroxide and 
extracted with chloroform; the residual strychnine, after drying 
for 30 minutes at 100°, is titrated with N/10 sulphuric acid to 
methyl red or cochineal, multiplying the result by 1*02 to correct 
for loss. 

Nux Vomica, U.S.P. XII, contains not less than 1*15% of 
strychnine; assayed by the aliquot part method, maceration with 
ether-chloroform and extraction of the total alkaloids with chloro- 
form and ammonia from the acid solution; the total alkaloid is 
purified by transferring again to acid and a further extraction with 
chloroform and ammonia; after evaporation of the chloroform the 
alkaloidal residue is dissolved in 15 ml. of sulphuric acid (3%) and 
1*5 ml. of nitric acid mixed with 1*5 ml. of sodium nitrite (5%) 
solution is added; after 10 minutes only, the strychnine is extracted 
from the. liquid made alkaline with sodium hydroxide (10%) 
solution with chloroform, finally titrating the strychnine; no 
correction for loss of strychnine is used. 

Noix Vomique, Fr, Cx, 1 937, determined by titration after extrac- 
tion with ether-chloroform, contains 2 to 3% of total alkaloids 
of which not less than 45% is strychnine; for strychnine separation 
the first titration liquid with sulphuric and nitric acids is kept at 
50° to 60° for 10 minutes, extracted with chloroform and am- 
monia, transferred to acid, finally extracted with ether-chloroform, 
dried at 105° and the residue of strychnine weighed. Semen 
Strychni, P.G. VI, contains nan 2Dt less th*5% of total alkaloid of 
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Strychnos mix mmica Linne. Semen Strychni, P. Behi. V, 
contains not less than 2*5% of total alkaloids and the powder for 
administration is adjusted with lactose to contain 2-5% of total 
alkaloids. 1,A. (Second) recommended a standard of 2-5% of total 
alkaloids. 

Strychnos cinnamomifoUa from Travancore. Total alkaloidal content from 
2*432 to 2*801%, only about 0*3% being strychnine. The seeds closely 
resemble those of S. Nux-vomica^ but have not been commercially exploited. — 
G. R. A. Short, Yearh. Pharm., 1924, 646. 

Benzol (B.P. *98) is not such a good solvent for strychnine as chloroform but 
is advised, in preference to the latter, if \ 2 sed in larger quantity for extraction in 
the estimation process: it does not emulsify. — ^H. Deane, Pkarm, J., ii/1924, 96. 
See also D. B. Dott, ibid.^ 251, 

Assay, The following method is claimed to give more consistent results 
than those usually employed. In the case of the powdered seed 4 *5 g. of the 
material is first shaken with 15 g. of chloroform and 30 g, of ether; for the 
extract, 0*75 g. is dissolved in 10 ml. of water with the addition of 1 ml, of 
dilute sulphuric acid, and shaken with chloroform and ether; for the tincture, 
45 g. is treated with 1 ml. of dilute sulphuric acid, evaporated to about 5 g. and 
treated with 15 g. of chloroform and 30 g. of ether. In all cases 6 g. of 25% 
sodium carbonate solution is added, and the alkaloids are shaken into the 
chloroform-ether mixture. The mixture is cleared if necessary by the additions 
of powdered tragacanth, and strained through cotton wool, 30 g. of the filtrate 
being^ then evaporated nearly to dryness and treated with 10 ml. of N/10 hydro- 
chloric acid and 20 ml. of water. The remainder of the chloroform is evaporated 
off and, after cooling, the mi?:ture is filtered through cotton wool, the filter being 
washed with water to make the total volume up to about 100 ml. This solution 
is now titrated with N/10 sodium hydroxide, using methyl red as indicator. 
One ml. of the acid is taken as equivalent to 0*0364 g. of strychnine +brucinc. — 
A. Jermstad, Norsk, farm. Tidsskr.f 1936, 44, 375, 388. 

A colorimetric method for the determination of strychnine in nux vomica 
and its preparations is described. The procedure involves the rapid extractiem 
of the total alkaloids by addition of piperazine to the powdered drug followed 
by treatment with boiling tetrachloroethylene, transference of the extracted 
alkaloids to dilute aqueous sulphuric acid and isolation of the strychnine as the 
ferrocyanide. The determination is completed by applying Malaquin’s colour 
test as modified by Deniges. — J. Allen and N. Allport, Quart. J. Pkarm., 
1940, 252. 

The potency of nux vomica preparations as indicated by their toxicity is not 
in agreement with the results obtained by chemical assay for total alkaloids. 
Although better agreement is sometimes obtained between toxicity and 
strychnine content, in other samples marked discrepancies were observed. — 
J. C. Mxmch et al., J. Amer. pharm. Ass., 1937, 29. 

Nux Vomica Pulverata (jB.P.). Adjusted with nux vomica of 
higher or lower alkaloidal content, or with lactose, to contain 1*14 
to 1*26% of strychnine. Ash, not more than Z%. 

Bxtractum Nucis Vomicae Siccum {B.P.). After extraction 
with alcohol (50%) and completion of the assay as for Nux 
Vomica, it contains 4*75 to 5*25% of strychnine; Extractum 
Nucis Vomicae, N.F. VII, contains 7 to 7*75% of strychnine. 
Assayed by digestion with dilute alcohol acidified with acetic acid 
and after addition of chloroform and ammonia, proceeding as for 
Fluidextract of Nux Vomica, N.F. VIL 

Extractum Nucis Vomicae Liquidum (jB.P.). Contains 1 *425 
to 1*575% w/v of strychnine. 
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Tinctura Nucis Vomicae (B.P.) contains 0* 1 1 9 to 0* 1 3 1 % zv/v 
of strychnine. The tincture of the U.S.P, XII contains 0*105 to 
0*125% w/v of strychnine. 

Bmcina Sulphas (N.F.FJJ). (C„Ha«O4Nj>3,HaSO4,7H2O==1013-l. Loss at 
100®, not more than 13%; ash, not more than 0*1%. A test for strychnine is 
included in which after destroying the brucine with nitric and sulphuric acids, 
making alkaline, extracting with chloroform and evaporating, the residue 
should produce no violet colour with sulphuric acid and potassium dichromate. 

Strychnina (B.P.C.). C2iH2202N2= 334*2. By titration in 
excess N/10 sulphuric acid with N/10 sodium hydroxide to 
cochineal, a purity of not less than 99% should be indicated. Ash, 
not more than 0*1%. A limit test for brucine is included; no 
reddish colour should be produce^ with a mixture of equal parts 
of nitric acid and w'^ater. Strychnina, N.F. VII ^ should yield not 
more than 0*1% of ash. 

Extraction from Viscera. In the extraction of alkaloidal poisons from 
viscera the laborious and time-consuming Stas-Otto process may be replaced 
by treatment of the minced material with trichloracetic acid. This at once 
yields a water-clear filtrate free from protein and fat and containing the whole 
of the alkaloid originally present. From this filtrate the alkaloid can con- 
veniently be removed by absorption on kaolin, from which after neutralisation 
it is eluted by hot chloroform. — C. P. Stewart, S. K. Chatterji and S. Smith, 
Brit. med. J., ii/1937, 790. 

Spectrum of Strychnine, The smallest quantity, e.g., 1/500 grain, can be 
detected — ^useful in cases of poisoning. Alkaloids generally give characteristic 
spectra. — Vrof. J. J. Dobbie. 

The strychnine compomd of bordeaux B (strychnine azorubrate) can be 
decomposed during the assay of preparations containing strychnine and 
bordeaux B by allowing sodium hydroxide to act on the substance for two or 
three days before extracting with an organic solvent. This gives an almost 
theoretical yield of pure strychnine. — J. B. Dott, Pharm. J., ii/1939, 527. 

Sti^chninee Hydrochloridum (B.P.). C2iH2a02N2,HCl,2HaO 
= 406*7. Should lose not less than 7% and not more than 9% at 
110°. Ash, not more than 0*1%. 

Liquor Strychninse Hydrochloridi (B.P.). Contains 0*95 to 
1*05% w/v of strychnine hydrochloride. Determined by extrac- 
tion with chloroform from ammoniacal mixture, drying at 100° 
and titration with excess N/10 sulphuric acid and N/IO sodium 
hydroxide, using methyl red or cochineal indicators. 

Volumetric estimation of Liq. Strychninae, using N/10 potassium dichromate, 
which precipitates the alkaloid quantitatively from slightly acid solution. — 
J. Rae, Pharm. J., i/1928, 270. 

Strychninae Nitras {B.P.C.). C2iH230 2 N 2 ,HN 03 = 397*2. 
Ash, not more than 0*1%, Complies with limit tests for brucine 
and sulphate. The N.F. VII salt should yield not more than 0* 1 % 
of ash and comply with tests for acidity, brucine, chloride and 
sulphate. 

Strychninum nitricum is the only form of strychnine official in 
the P. Helv. V. When titrated with N/10 sodium hydroxide using 
phenolphthalein as indicator, it should contain not less than 
99*5% of C2iH2a02N2,HN08. 
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Tabellae Strychnlnse Nitratis (N.F, VII). Tablets of 20 mg. or more 
contain 92«5 to 107-5%, tablets of 20 mg. to T2 mg. contain 91 to 109% 
and tablets of less than 1;2 mg. contain 88 to 112%, of the labelled amount of 
strychnine nitrate, including all tolerances. Assayed by macerating with water 
and dilute sulphuric acid overnight, filtering and extracting with chloroform 
an aliquot of the filtrate, made alkaline with ammonia solution, removing the 
chloroform and dissolving the residue in N/20 sulphuric acid, finally back 
titrating with N/50 sodium hydroxide using methyl red indicator. 

Strychninse Phosphas ([JV.F. F/Z). CsiHaaO2Na,H3p04,2H20 = 468-4. By 
extraction of the alkaloid with chloroform from a solution rendered ammoniacal 
and final titration with N/19 sulphuric acid, using methyl red indicator, it 
yields 70 to 73% of strychnine. Complies with tests for readily carbonisable 
substances, chloride, sulphate and brucine. 

Strychmnse Sulphas (J5.P.C.). (C2iH2202N2)3,H2S04,5H20= 
856*5. Loss at 100“, 9 to 11%. Ash limit, 0*1%. Complies with 
the limit test for brucine. Strychninae Sulfas, U.S.P. XII , leaves 
not more than 0*1% of ash, loses not more than 11*5% at 105“ 
and complies with tests for acidity and brucine; 0*2 g. complies 
with the specified test for carbonisable substances. 

Tabellae Strychninae Sulfatis (U.S.P. XII). Contain 93 to 107% of 
the labelled amount of (C2iHjaN202)#»H8S04,5H80 for tablets of 20 mg. or 
more, and 90 to 110% for tablets of less than 20 mg., including all tolerances. 
Assayed by macerating overnight a weighed quantity of powdered tablets with 
water and dilute sulphuric acid, filtering and extracting the alkaloid with chloro- 
form from an aliquot of the filtrate made alkaline with ammonia solution. 
To the combined extracts 10 ml. of dehydrated alcohol is added for each 
50 ml. of chloroform and the mixture evaporated almost to dryness. The residue 
is dissolved in alcohol and N/50 sulphuric acid and the excess acid titrated with 
N/50 sodium hydroxide using methyl red indicator. 

Garratt (Drugs and Galenicals) recommends determination of small amounts 
of strychnine by the method of Scandola (Analyst f 1911, 144). The residue 
containing about 0-1 mg. is treated with 0*1 g. ammonium vanadate and 
3 drops of sulphuric acid, diluted to volume, and matched against a control 
solution. 

Determination of Strychnine in Presence of Caffeine. For determining 
small quantities of strychnine in the presence of caffeine, e.g., in Syr. Glycero- 
phosph. Co., the following procedure is suggested. To 50 ml. of syrup add 
5 g. of citric acid, make alkaline with ammonia and extract five times with 
chloroform. Evaporate the solvent and weigh the anhydrous residue. Dissolve 
in 25 ml. of water containing 1 ml. of 25% v^v sulphuric acid, add 1 ml. of 
freshly prepared 5% potassium ferrocyanide, stir, ana allow to stand overnight. 
Filter, wash well with slightly acidified water, place the funnel in the neck of a 
separator, pierce the filter paper and wash in the precipitate successively with 
10 ml. of 10% ammonia, 10 ml. of water and 10 ml. of chloroform. Extract 
three times with chloroform, evaporate with 5 ml. of alcohol, dry, arfd weigh. — 
D. C. Garratt, Analyst^ 1937, 538, 

Determination of Small Quantities. Strychnine in amounts as low as 
5 mg. can be determined by precipitation with a standard potassium mercuric 
iodide solution and back-titration of the excess iodide with potassium iodate. 
The reagent is prepared by dissolving 0-46 g. of mercuric iodide and 0-40 g. 
of potassium iodide in water to 100 ml. and is standardised against M/100 
potassium iodate solution (1-0701 g. dried at 120® in 1% hydrochloric acid to 
500 ml.). The strychnine is dissolved in 2 to 3 ml. of dilute acid, a known volume 
of reagent added (at least 1 ml. for each 3 mg. of strychnine), the mixture diluted 
to 25 ml. in a graduated flask and allowed to stand in the dark for 1 to 2 hours. 
It is then filtered, rejecting the first 2 to 3 ml. of filtrate, and 20 ml. is transferred 
to a stoppered bottle. 16 ml. of concentrated hydrochloric acid is added, the 
mixture cooled and then titrated with iodate solution, chloroform being added 
to indicate the end-point. 1 ml. of M/100 iodate solution is equivalent to 
2 *228 rag. -of anhydrous alkaloid, 2 -648 mg. of anhydrous nitrate and 2 -855 mg, 
of sulphate (5H2O). The process is applicable to tablets containing sucrose, 
lactose or starch. — A. G. Murray, J. Ass. off. agric. Chem.^ Wash., 1937, 638. 
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Official methods for the determination of strychnine in tablets and liquid 
preparations (other alkaloids being absent) are described in Methods of Analysis 
{A,O.A.C„ 1940, 591). 

Denigfes’ modification of Malaquin*s colour test for strychnine has been 
^plied to the determination of strychnine in hypodermic tablets and injections. 
Tables are given correlating the value of the red component of the colour obtained 
to the alkaioidal content. — N. L. Allport and N. R. Jones, Quart. J. Pharm., 
1942, 245. 

Picrotoxinum (U.S.P. XII). M.p., 198° to 200°. Complies 
with tests for absence of alkaloids. 


CESTRADIOL 

(with other (Estrogens, Progesterone and the Androgens) 

(Estradiol {B.P.C. Supp. IV). Ci8H2402== 272*2. M.p., 

175° to 178°. ai> of 1% solution in dioxan, +75° to +82°. 
ajj at 17°, of the Fr. Cx. substance, determined on a 1% solution 
in dioxan, +80°. 

(Estradiolis Benzoas (B.P.C. Supp IV). CssHagOg = 
376*2. M.p., 189° to 195°. «!> of 1% zo,/v solution in dioxan, 
+ 58° to +61°. Loss at 100°, not more than 0*5%. Ash, not 
more than 0*1%. Preparations may be assayed by comparison 
with the standard by a method depending on its power to pro- 
mote in adult female rats or mice, completely deprived of their 
ovaries, the cellular changes in the vaginal secretion characteristic 
of normal oestrus. The potency may be stated in units, the unit 
being the oestrus-producing activity of 0*0001 mg. of the standard 
preparation of pure crystalline oestradiol monobenzoate issued 
by the National Institute of Medical Research, London, and 
adopted as the International Standard. Estradiolis Benzoas, 
U.S.P.XIIf melts between 191° and 196°; «d determined on a 
2% solution in dioxan, +58° to +63°. of the Fr. Cx. sub- 
stance, determined on a 1% solution in dioxan, +57*5°. 

(Estriol (B.P.C. Supp. IV). C18H24O3 = 288*2. M.p., about 
282°. of 1 % solution in dioxan, + 53° to + 63°. 

(Estronum (B.P.C. Supp. IV). CigHaaOa = 270*2. M.p., 

255° to 260°. ajj of 1 % w/v solution in dioxan, + 1 57° to + 167°, 
Loss at 100°, not more than 0*5%. Ash, not more than 0*1%. 
May be assayed by biological comparison with the standard 
preparation of pure crystalline (Estrone issued by the National 
Institute for Medical Research, London. Estronum, U.S.P. 
XII, melts between 258° and 261°; at 25°, determined on a 
1% solution in dioxan, +155° to +165°. The substance of the 
Fr. Cx. melts at 259° to 260°, «d at 15° of a 1% solution in 
dioxan, +165°, • 
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Colorimetric Assay, The following method is based on the coupling 
of oestrone with p-diazobenzenesulphonic acid to give a red azo dyestuff which 
is compared with that of a standard produced by coupling p-naphthol in the 
same way. The reaction depends on the presence of a phenolic group and is 
therefore given by both oestrone and oestriol. 

The reagent is prepared by diazotising sulphanilic acid. 4*5 g. of the acid is 
dissolved in 500 ml. of water containing 45 ml. of concentrated hydrochloric 
acid. To 1 *5 ml. of this solution is added 1 *5 ml. of sodium nitrite solution 
(5% NaNOg). The mixture is immersed in an ice-bath and after 5 minutes 
6 ml. more of the nitrite solution is added. The solution is again cooled for 
5 minutes in the ice-bath and then diluted to 50 ml. with water. The diluted 
acid is kept in the ice-bath and used not earlier than 15 minutes nor later than 
24 hours after its preparation. 

To (1 — x) ml. of water is added 5 ml. of 1*1% anh37drous sodium carbonate 
solution and 2 ml. of the diazobenzenesulphonic acid reagent. Exactly 30 
seconds later is added x ml. of the oestrone solution and 0*5 ml. oM0% NaOH. 
1 ml. of dilute p-naphthol solution containing 0*01 mg. per 100 ml. is treated 
similarly and the colours compared in a colorimeter. 

Assuming that equimolecular amounts of oestrone and P-naphthol take part in 
the reactions it was found that 0-01875 mg. of oestrone corresponded to 0-01 mg. 
p-naphthol. Using a solution of oestrone standardised in rat units it was found 
that 1 mg. =i=2666 r.u. — M. J. Schmulovitz and H. B. Wylie, J. hiol.Chem., 
1936, 116 , 415. 

(Estroni Benzoas (B,P.C, Supp, IV). = 374*2. 

M.p., about 220®. a© of 1% solution in dioxan, about +120°. 
M.p. of the substance of the Fr. Cx., 218*5° to 221°; at 15° 
of 1% solution in dioxan, +128°. 

Stilbcestrol (j5.P. FJ). CisH^oOg == 268*2. M.p., 168® to 
171°. Loss at 1 00°, not more than 0*5%. Produces a clear or only 
slightly turbid solution with 30 parts of water and 30 parts of 
N/1 sodium hydroxide. Ash, not more than 0*1%. Assayed by 
acetylation and drying the acetate at 1 00°, it contains not less than 
99% of C 18 H 20 O 2 . 

Colour Tests, A. Violet Colour Reaction. Mix equal volumes of 1% 
solution of stilboestrol and 5% v/v solution of bromine, both in glacial acetic 
acid, and warm in a water-bath for 1 minute. One drop of the resulting orange 
solution mixed with 5 drops of absolute alcohol followed by 2 ml. of water 
produces a deep violet colour. B. Green Colour Reaction. A green colour is 
produced when the 1% solution of stilboestrol is heated with the bromine 
solution in the proportion of 5 atoms of bromine per molecule of stilboestrol. 
In the presence of sucrose, e.g., sugar-coated tablets, the colour produced is a 
deep blue changing to dull purple and orange red. 

The reactions are not given by stilboestrol dipropionate, stilboestrol acetate 
or hexoestrol. Dienoestrol gives both reactions but requires only about half the 
amount of bromine to produce a green colour. Details are given for the applica- 
tion of the first test to the rough colorimetric determination of stilboestrol. 
— T, T. Cocking, Analyst, i/1943, 144, 

StilboestroHs Dipropionas. 

CaH 5 *COOCaH 4 *C(CaHB)*C(CaH«)*C,H 4 *COO*CaHfi. M.p., about 103®. 
Saponification value, about 290. ultra-violet absorption in dehydrated alcohol 
at 240 m^ (calcidated on the substance dried at 100®), 390, 

Biological Assay, Stilboestrol was tested against oestrone to find how much 
of each substance was required to produce oestrus in 50% of a large group of 
castrated rats. A curve could be drawn by plotting dosage against percentage 
in oestrus. Using the figure of 50% to indicate 1 unit, this was found to be 
3 microgrammes as a single injection in oil for oestrone and 0*95 microgrammes 
for stilboestrol, while for multiple aqueous injections, the unit was 0 -95 micro- 
grammes for oestrone and 0*62 microgrammes for stilboestrol. — Y. L. Koenig 
and R. G. Gustavson, J. Pharmacol., 1940, 69, 355. 



250 


THE EXTRA PHARMACOPCEIA 


0 


ProgesteroMum Siipp. III). CgiHgoOg 314*2. 

M.p., 128° to 131°. otu of 1% solution in dehydrated alcohol, 
-f 183° to +194°. Loss at 100°, not more than 0*5%. Ash, not 
more than 0*1%. Hormone du Corps Jaune, Fr. Cx. 1937, 
should give a dioxime melting at 246° to 248°; m.p., 121°; 
(0*775% solution in chloroform), + 200°; possesses the same 
activity as the international standard. 

The international unit is defined as the activity of 1 mg. of the 
chemically pure substance, the activity being measured by the 
pregravid changes occurring in the uterine horn of immature 
female rabbits. 

Assay, The induction of sexual receptivity in the ovariectomised guinea- 
pig previously conditioned by theeUn ser\»-es as a sensitive and specific method 
for the assay of progesterone. As little as 0 -05 i.u. can be detected and only 
one-tenth of the amount of progesterone needed in other methods of assay is 
required. — ^R. Hertz, R. K, Meyer and M. A. Spielman, Endocrinology ^ 1937, S33. 

Testosteronum Supp. III). CioHagOa = 288*2. 

M.p., 151° to 156°. etjy of 1% solution in dioxan, +104° to 
+ 112°. Loss at 100°, not more than 0*5%. Ash, not more than 
0 - 1 %. 

Detection of Ketones of the Sterol Group, Steroid ketones having a 
double bond conjugated with the keto group, such as testosterone, progesterone, 
corticosterone, etc., usually possess greater biological activity than the corres- 
ponding saturated ketone. A polarographic method of detection is described 
that is claimed to have many advantages over the existing colorimetric and 
spectrophotometric methods. Details are also given for the estimation of 
testosterone in an alcoholic testicle extract. — ^J. Eisenbrand and H. Richer, 
Z, physiol. Chem., 1939, 2^, 83. 

Testosteroni Propionas (B.P.C, Supp, III). C22H32O3 - 
344*25. M.p., 118° to 122°. of 1% solution in dioxan, 

+ 83° to +90°. Loss at 100°, not more than 0*5%. Ash, not 
more than 0*1%. 


OLEA ESSENTIALIA 

The essential oils and natural perfumes are obtained by distil- 
lation, solvent extraction and cold arid hot enfleurage processes. 
Distillation yields a true volatile oil but is not suitable where the 
yield of oil is very sniall or the product is damaged by heat. The 
principles of the distillation of essential oils are described in *‘A 
Treatise on Distillation,” by Durrans (Perfum. essent. Oil Rec.y 
1920, 154). Solvent extraction has largely displaced the en- 
fleurage process for many perfumes, benzene and petroleum ether 
being used as solvents. The product obtained by the evaporation 
of the solvent contains, besides the odorous bodies, resins, waxes 
and colouring matter; these are separated more or less completely 
by treating the extract with alcohol, refrigerating, filtering and 
evaporating the. alcohol to obtain absolutes P Many perfumes are 
made by this process, of which the more usual are jasmine, 
orange-flower, carnation, violet, lilac, rose, cassia, and oak moss. 
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The enfleurage pirocess, in which the odour of the flowers is 
taken up by repeatedly spreading fresh flo’wers on trays coated 
with fat, or by immersing them in melted fat, is still used for 
jonquil, jasmine, tuberose and a few others. The fat when suffi- 
ciently saturated, is extracted with alcohol, which is evaporated to 
leave the ** ahsohiteJ** Some account of the process is given in 
Chem. S&Drugg.j i/1927, 319. 

For further information as to sources, constituents, methods of distillation, 
yields, analytical and physical data, etc., see Die Atherischen Ole, by Gilder- 
meister and Hoffman; Chemistry of Essential Oils and Artificial PerfumeSf by 
E. J. Parry; Essential OilSj by H. Finnemore; also Umney, Perfum. essent. Oil 
Rec., July, 1912; and Bovill, Mfg Chem., Jan.-Feb., 1932. For the chemistry 
of the terpenes, see Durrans, Perfum. essent. Oil Rec., 1929, 278, also L, Ruzicka. 
ihid., 1934, 85 and 117. 

Determination of Aldehydes, The following method is recommended by 
the Essential Oil Sub-Committee of the Comrattee on Uniformity of Analytical 
Methods for the determination of aldehydes in oils of cassia, cinnamon, lemon- 
grass, orange, bitter almond, cherry-laurel, cummin and terpeneless oils of lemon 
and orange: — ^Weigh out exactly, into a glass-stoppered tube approximately 150 
mm. long and 25 mm. in diameter, a suitable quanti^ of the oil, add 5 ml. of 
benzene and 1 5 ml. of N/ 2 hydroxylamine hydrochloride reagent; snake vigorously 
and titrate with N/2 alcoholic potash (60% alcohol) until the red colour changes 
to yellow; continue the shaking and titrating until the full yellow colour of the 
indicator is permanent in the lower layer after shaking vigorously for 2 minutes 
and then allowing to stand for the liquids to separate. The report should be 
consulted for further details and for the different factors employed. — Analyst, 
1934, 105. 

Determination of Esters, A method has been recommended by the 
Essential Oil Sub-committee of the Analytical Methods Committee. The 
report states that unless the conditions of the test are strictly adhered to consider- 
able variations in results are likely to occur between different operators and differ- 
ent laboratories; the published details should therefore be studied. 2 ml. of oil 
(or other suitable quantity so that the amount of alkali added is at least double 
that required for saponification) is weighed into the saponification flask, 5 ml. 
of freshly well-boiled neutralised alcohol added and the free acid titrated with 
N/10 alcoholic potassium hydroxide using 0-2 ml. of 0*2% solution of phenol- 
phthalein in alcohol (60%) as indicator. To the neutralised solution is added 
20 ml. of N/2 alcoholic potassium hydroxide, and the mixture is boiled for 
1 hour, at the end of which it is immediately titrated with N/2 acid using an 
additional 0*5 ml. of phenolphthalein solution. A blank determination is 
carried out simultaneously. The difference between the two titrations is 
calculated to the percentage of esters as usual, using the appropriate factor. 
Those for the most commonly occurring esters are: — 

Bomyl acetate .. 0-0981 Santalyl acetate .. 0-1311 

Geranyl acetate .. 0-0981 Methyl salicylate .. 0-0760 

Linalyl acetate ., 0-0981 Geranyl tiglate .. 0-1181 

Menthyl acetate .. 0-0981 Linalyl benzoate .. 0-1290 

With oil of sweet birch and oil of wintergreen the free acid should be 
determined in a separate experiment by shaking 5 g. with 25 ml. of water and 
titrating with N/IQ aqueous sodium hydroxide using phenol red as indicator. 
The saponification is carried out on the unneutralised oil and an allowance made 
for the free acid in calculating the results. The boiling to effect saponification 
shoxild be continued for 1 ^ hours. — Report of Essential Oil Sub-Committee to 
the Analytical Methods Committee, per Analyst, 1937, 541. 

Micro-Chemistry in the Domain of Essential Oils and Perfumery 
Materials, Apparatus and methods are described, qualitative tests, and 
characteristics of materials. — Rosenthaler, Perfum. essent. Oil Rec., 1930, 277. 

Oils are identified by the microscopical examination of the crystalline com- 
pounds of their constituents with potassium hydroxide, phenylhydrazine and 
sodium phenate, in various solvents. — ^W. Green, Perfum, essent. Oil Rec., 
1939, 309. 
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Determination of Alcohols in Essential Oils, A method using ortho- 
phosphoric acid as a catalyst. Acetylation is completed in about fifteen minutes 
at ordinary temperatures. The process is not satisfactory for oil of dtronella. — 
Sabatay, C. R. Aead, $ci,, Pans, 1934, 199, 1419. 

Identification of Phenols, Methods ^ven for the identification of thymol, 
carvacrol, eugenol, iso-eugenol, and vanillin through the melting-points or 
the arylacetic acids. — Reed, Perfum. essent. Oil Rec., 1933, 190. 

The Determination of Solubilities, Report of Sub-Committee on 
Uniformity of Analytical Methods. The terms used to describe solubility 
are described. — Analyst, 1930, 386, The alcohols used in the solubility tests 
for volatile oils should comply with the sp. gr. limits — 90%, 0*8334 to 0*8340; 
80%, 0-8634 to 0-8640; 70%, 0-8896 to 0-8901. 

Solubilities of perfumery ingredients, essential oils and synthetics in ethyl 
alcohol. — Perfum, assent. Oil Rec., 1924, 283. 

Essential oils are able to hold aater in solution, particularly those which 
contain a large proportion of oxygenated bodies. — see Umney and Bunken, 
Perfum. essent. Oil Rec., May, 1912. 

Determination of Essential Oils in Solution in Alcohol. A volume 
of the sample containing about 200 mg. of oil (or 8 g. of sample if it contains 
less than 1% of oil) is weighed by difference into a 100 ml. separating funnel 
and shaken with 80 ml. of 30% ammonium sulphate solution. When the oil 
has separated the aqueous layer is poured through a small filter over which 
1 g. of medicinal Norit carbon has been distributed, the separating funnel and 
filter being washed with two successive quantities, each of 5 ml., of the 
ammonium sxilphate solution. The filtrate can be used for the determination 
of the alcohol after acidification with sulphuric acid. The filter and contents 
are then shaken in the separating funnel with 15 ml. of ether and sufficient 
anhydrous sodium sulphate to absorb the water and ethereal extract is poured 
through a small filter into a tared 150 ml. fiask containing a weighed amount 
(about 0 -5 g.) of liquid paraffin. The separating funnel and filter are washed 
five times using 5 nil. of ether each time, and the solvent is finally removed by 
distillation at not over 40®. The last traces. are removed by a current of air 
and the residue is placed in a vacuum desiccator over calcium oxide until the 
difference in weight between two successive weighings does not exceed 1 to 2 
mg. — ^H. J. Van Giffen, Pharm. Weekbl, 1936, 641. 

Rapid method of determination. The oil is extracted from the solution by 
means of petroleum ether, which is then evaporated in a special apparatus and 
the residue weighed; the alcohol is determined by distilling the extracted 
liquid and taking the specific gravity of the distillate. — G. A. Rosenberger, 
P^um. essent. Oil Rec., 1939, 133. 

Determination of Volatile Oil in Drugs, The methods for 
the determination of essential oils in drugs involve the use of a 
continuous distillation apparatus in which the drug is distilled in 
steam and the condensed water, separated from the oil, is returned 
to the distilling flask, the amount of oil obtained being measured 
at the end of the operation. Considerable variation has often been 
found in the yields of oil from different samples of a drug, and it is 
desirable that minimum limits for the yield of the essential oil in 
such drugs should be fixed. A method for certain drugs is given 
in the U.S.P. XII and in P.G. VI. Apparatus and processes have 
also been described by J. F. Clevenger {Perfum. essent. Oil Rec., 
1928, 226), G. R. A. Short {Quart. J. Pharm., 1931, 444), 
Cocking and Middleton {ibid., 1932, 521, also 1935, 435), Kuhn 
{Pharm. Ztg., 1934, 99, per Quart. J, Pharm., 1934, 691), 
Horkeimer {Quart. J. Pharm., 1935, 535), Kofler and Herrens- 
schwand {ibid., 1936, 117), Wasecky, Graf and Bayer {ibid., 
1936, 308), Mijnhardt {ibid., 1936, 572), Rom {ibid., 1936, 701), 
H. J. Van Giffen {ibid., 1938, 269), K. Koch {ibid., 1939, 275), 
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L. Goldberg, R. K. Sugden, E. H. Wirth and F. N. Gathercoal 
(J. Amer. Ass., 1938, 385). 

The volatile oil contents of drugs and spices may be detemiined witli apparatus 
in which the receiver is a standard separating funnel receiver (V. 4) as specified 
by the Standardisation of Tar-Products Tests Committee. Results are given for 
a number of substances including nutmeg, cinnamon, clove, caraway, cardamom 
and umbelliferous fruits. — C. E. Sage and H. R. Fleck, Analyst, 1934, 614, 

The various methods which have been advocated are compared and details 
of design and use of an apparatus are described. Sources of error are discussed, 
including the loss of oil through grinding the material and loss of yield through 
the degree of comminution being insufficient to allow the oil to escape from 
the tissues. Figures are given comparing the powdered and unground drugs 
of commerce for a very large number of samples, also a table showing the yields 
obtained when the drugs were distilled whole and in varying degrees of com- 
minution. — H. O. Meek and F'. G. Salvin, Quart. J. Pharm., 1937, 471. 

Surface Tension of essential oils in dynes per centimetre at 20“. — 
Perfum. essent. Oil Rec., 1935, 18. 

Changes in Refractive Index with alteration in temperature. A table 
giving correction per 1°. — Perfum. essent. OH Rec., 1937, 95. 

Detection of Traces of Metallic Contamination, The organic matter 
is first destroyed by oxidation with a mixture of sulphuric and nitric acids and a 
solution obtained. An aliquot part of this solution is used for the determination 
of the metal present. Methods are given for lead, copper, tin, iron, aluminium 
and zino. — F. R. Nares, Quart. J. Pharm., 1935, 255. 

Absorption of Ultra-violet Light by Essential Oils, Absorption curves 
using ultra-violet light have been determined for a large number of essential 
oils. The curves can be used for identification, detection of adulteration and 
in certain cases for quantitative assay. — ^D. Van Os and K. Dykstra, J. Pharm. 
Chini. Paris, 1937, 25, 437, 485; per Quart. J. Pharm., 1938, 122. 

Chloramine Value, The number of mis. of N/lOO chloramine solution 
used up by 0*05 g. of substance. It is found by dissolving less than 50 mg. of 
oil in glacial acetic acid, and adding an equal volume of N/5 chloramine solution 
in a four-fold excess of water. Stand one hour in the dark, add potassium 
iodide solution and titrate with sodium thiosulphate. The chloramine value 
often decreases with age. Values for a number of oils are given. — P. W. 
Danchwortt and J. Hotzel, per Quart. J, Pharm., 1938, 285. 

Diene Value, The diene value of an essential oil is the number of grammes 
of iodine equivalent to the maleic anhydride absorbed by 100 g. of the substance, 
'fhe method involves the heating of a weighed amount of the substance with a 
measured volume of a standardised maleic anhydride solution in a suitable 
solvent in sealed tubes for a definite period followed by a volumetric determina- 
tion of the maleic anhydride remaining unchanged. The diene value may 
prove of use in the detection of diluents foreign to particular oils. — ^T. F. West, 
Perfum. essent. Oil Rec., 1940, 20. 


TERPENELESS ESSENTIAL OILS 

Essential oils from which the terpenes and sesquiterpenes have been separated 
by fractional distillation in vacuo have the advantage that they are stronger in 
perfume and fiavour and more readily soluble in diluted alcohol than the original 
oils. Some oils, e.g., clove oil, contain so small a proportion of terpenes that 
there is generally no point in rendering them tei^eneless. In other oils the 
proportion of the terpenes is so variable that the yield of terpeneless oil dffiers 
widely. With the exception of the citrus oils, which are prepared in both the 
terpeneless and sesqmterpeneless forms, the term teipeneless generally implies 
an oil which has been obtained by fractionation and is free from both terpenes 
and sesquiterpenes. 

In a new method for the production of terpeneless oils advantage is taken 
of the selective solubility of two solvents, pentane for the terpenes and 
diluted methyl alcohol for the oxygenated bodies. The process is covered by 
patent. — ^van Dijck and Ruys, Perfum. essent. Oil Rec., 1937, 91. 

The following table is mostly derived from Durrans, Perfum. essent. OH Rec., 
1924, 340, with revisions, 1929. In the original article a number of physical 
data are also given. 
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Terpeneless and Sesquiterpenel«ss Oils 


Absinthe 

Angelica 


Bay . . 

Bergamot . . 

Calamus . . 

Cananga 
Caraway 
Cardamom . . 

Cassia 

Cedarwood.. 

Celery .. •• 

Cinnamon Lear 
Citronella (Ceylon) 

Citronella (Java) .. 

Clove 

Coriander . . 

Cummin . . 

Dill 

Eucalyptus Globulus 
Fennel 
Geranium . . 

Ginger 
Grape Fruit 
Hops 

Juniper Berry . . 

Lavender (French) 

Lemon 
Lemongrass 
Linaloe 

Limes (Handpressed) 

Limes (Distilled) . . 

Mandarin Orange . . 

Neroli 
Nutmeg 
Orange 
Palmarosa . . 

Parsley 
Patchouli . . 

Pennyroyal.. 

Peppermint (American) . . . • 

Peppermint (Jap. demenlholisea) 
Peppermint (Mitcham) - - 
Petitgrain . . 

Pimento . , , „ : • 

Pinus Sibinca (Abies) 

Rosemary (French) • . 

Rose Otto (Stearopteneless) 

Sage 

Sandalwood 
Sassafras . . 

Spearmint . . 

Spike Lavender 
^ike (Spanish) 

'niyme 
Vetivert 

Ylang (Manilla) 


Concen- 

tration 


20 

1- 5 
2—3 

2*5—3 

6 

2 

2 

2 

8 

3 

2 

1*5 

1*5 

1*5 

1 * 5—2 

2— 3 
2—3 

1*5 

1 *5—2 
12 
50 
8 
10 
2 
25 
1*5 

1- 5 
6 

15—20 

70 

2 

8 

65 

1*5 

10 

4 

2 

2 

2 

2 

2 

1- 5 

2— 3 
2 

1*5—2 

6 

1*5 

2 

4 

2 

1-5 

2— 3 
10 

4—5 


1 vol. Oil soluble in Alcohol 


2 to 3 vols. 70% 

3 vols. 70% 

10 vols. 80% 

1— 1-5 vols, 70% 

1 vol. 80%; 3 — 4 vols. 70% 

25 vols. 60%; 3 vols. 70% 

1 vol. 90% 

2 vols. 70%; 19 vols. 50% 

2 — 3 vols. 70% 

2 vols. 70% 

1 vol. 90% 

2 vols. 80% 

1 vol. 70%; 3 vols. 60% 

2 vols. 70% 

2 vols. 70% 

2*5 vols. 60%; 1vol. 70% 

2 vols. 70% - 

5_7 vols. 70% 

2 — 3 vols. 70% 

2 vols. 70% 

1 vol. 90% 

1 — 2 vols. 70% 

2 — 4 vols. 80% 

2 vols. 80% 

1 vol. 80%; 20 — 30 vols. 70% 

1 vol. 90% 

1 — 2 vols. 70% 

3 vols. 70% 

2 vols. 70% 

1-5—3 vols. 70% 

2 vols. 70% 

, 1*5 vols. 70% 

2.5— 4 vols. 70%; 1-5 vols. 80% 
' 2—2-5 vols. 70% 

1 vol. 80%; 4 vols. 70% 

2— 3 vols. 70% 

2 vols. 70% 

2 vols. 80% 

1 vol. 95% 

2 vols. 70% 

3 vols. 70% 

2-5 vols. 70%; 6 vols. 60% 

2- 5—3 vols. 70% 

1 vol. 80%; 3 vols. 70% 

1 vol. 70% 

3 vols. 70% 

2 — 3 vols. 75% 

1— 1-5 vols. 70% 

2 — 2-5 vols. 75% 

3 — 5 vols. 70% 

1 vol. 90% 

2 vols. 75% 

2 vols. 70% 

2 vols. 70% 

2 — 3 vols, 70% 

1 vol. 80% 

1 — 1-5 vols. 90%^“* 
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ANTISEPTIC POWERS OF ESSENTIAL OILS 

The antiseptic power of a number of essential oils was determined by 
VV. H. Martmdale, Per/Mwi. essent. Oil Rec., Nov., 1910. The Lancet 
carbolic acid coefficient using B, Colt communis was determined either in 
a 9 ueous or in saponaceous solutions according to the solubility of the particular 
oil. 


Essential Oil 


Origanum Oil (A) . . 

Thymol (S) . . 

Carvacrol (,S) 

Thymol (A) .. 

Thyme Oil (S) 

Thyme Oil (A) 

Geraniol (S) . . . . 

Cinnamon Leaf Oil (S) 
Cinnamon Bark Oil (S) 
Clove Oil (S) 

Cinnamic Aldehyde (S) 
Citronellol (S) 

Cinnamon Bark Oil (^S) 
Cinnamon Bark Oil (A) 
Rosemary Oil (*S) . . 

Otto of Rose (S) 

Cassia Oil (5) 

Wintergrecn Oil (S) 
Eucalyptus Amygd. (S) 
Lavender Oil (English) (S) 


Lemon Oil (S) 


Almond Oil, Ess. s.A.P. (5) ! 
Eucalyptol (5) . . . - 1 

Eucalyptus Glob. Oil (S) . . j 

Garlic Oil . . . . . . ; 

Light Oil of Tar (Rect.) (S) j 
Santal Oil (S) . , . . f 

Birch Tar Oil (S) , . ..j 

Cade Oil (5) .. ..I 


Carbolic 
acid co- 
efficient 


Chief chemical constituents 


26 

25 

21 

19 

15 

13 

12 

10 

9 

9 

8 

8 

8 

7 

6 

6 

5 

5 

5 

5 


4 

4 

4 

4 

2 

2 

H 

li 

1 


82% phenols, e.g., carvacrol. 


46% phenols (thymol, etc.). 
46% phenols (thymol, etc.). 

86% phenols, e.g., eugenol. 
52% aldehyde, e.g., cinnamic. 
90% phenols, e.g., eugenol. 


82% aldehyde, e.g., cinnamic. 

82% aldehyde, e.g., cinnamic. 

68% alcohols estimated as geraniol. 

83*5% aldehyde, e.g., cinnamic. 

Methyl salicylate. 

Phellandrene and eucalyptol. 

Esters as Unalyl acetate, 11%. Other 
constituents of the oil are linalool as 
such, esters other than the acetate, 
cineole and limonene. 

Limonene, citral, 4 to 7% citronellal, 
geranyl acetate, possibly other eaters 
of geraniol and citronellal. 

Benzaldehyde chiefly. 

67% eucalyptol together with pinene, 
phellandrene, alcohols and aldehydes. 

Allyl sulphide chiefly. 

Volatile bodies. Contains no phenols. 

93 '8% alcohol calculated as santalol, 
Cx6H„0. 

Stated to contain guaiacol, cresol and 
pyrocatechin. 


{A) « Aqueous solution. (S) = Saponaceous solution. 

These values have been confirmed and others added to the list by later in- 
vestigators. The following are some of the more important references: — 

Carbolic acid coefficients are given against a mixed culture of Micrococcus 
catarrhalis for a number of compounded perfumes. Isopropyl alcohol solutions 
have slightly greater bactericidal powers than ethyl alcohol solutions.-T-Dyche- 
Teague, Perfum. essent. Oil Rec., 1924, 6, 40 and 181; see also Bryant, ibid., 252. 

Germicidal value of some Australian essential oils. Certain oils could be used 
in place of phenol or cresols as preservatives in antisera, — Penfold, Perjum. 
essent. Oil Rec., 1924, 127. 


Ka 
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RMeal-Walker Coefficients of Constituents of Essential Oils 

The following list has been compiled from tables appended to an article 
on **An investigation into the germicidal povsrers and capillary activities of 
certain essential oils/* by S. Rideal, E. K, Rideal and A. Sciver (Perfum, ment. 
Oa Pec,, 1928, 285). 


R.W. 

Substance coefF. Type Remarks 

Acetophenone . . . . 4 Ketone . . Synthetic. 

Amyl salicjrlate . . 4 Ester . . . . — 

Amyl valerianate . . 5 Ester . . . . — 

Anethole . . . . 11 Ether . . . . — 

Anisaldehyde . . . . 7 Aldehyde . . — 

Anthranilic acid . . 12 Acid . . . . In alcohol, 

Aromadendrene . . <1 Sesquiterpene . . E. nova-^anglica. 

Australol .. .. 22*5 Phenol.. .. E. cneorifoUa. 

Benzaldehyde . . . . 9 Aldehyde . . Synthetic. 

Benzyl acetate . . 2 Ester . . . . — 

Benzyl alcohol . . 5 *25 Alcohol . . — 

Benzyl valerianate . . 6 Ester . . . , — 

Bomeol . . . . 15 Alcohol . . In alcohol. 

Bomeol . . . . 10 Alcohol . . In soap solution. 

Bomyl acetate . . 6 Ester . . . . Synthetic. 

Butyl valerianate . . 10 Ester . . . . — 

Camphor . . . . ‘6 Ketone . . Doryphora sassafras. 

Cineol . . . . . . 3*5 Oxide , . . . E, polybractea. 

Cinnamic aldehyde .. 17 Aldehyde .. Synthetic. 

Citral.. .. .. 19*5 Aldehyde .. E. Staigeriana, 

Citronellal .. .. 13*5 Aldehyde .. E, citriodora. 

CitroneUol . . . . 14 Alcohol . . Redn. of citronellal. 

Citronellyl valerianate 2 Ester . . . . Synthetic. 

Coumarin . . . . 4 Lactone . . — 

Croweacin . . . . 2 Ether . . . . Eriostemon Croweii. 

Cryptal . . . . 12 Aldehyde . . E. cneonfoHa, 

Cuminal .. .. 12*75 Aldehyde .. E, cneonfolia. 

Cymene . , . . 8 Hydrocarbon . . Synthetic, 

Darwinol . , . . 13 Alcohol . . Darwinia grandiflora. 

Darwinol acetate . . 3 Ester . . . . Darzoinia grandiflora. 

Ethyl valerianate .. 4*5 Ester .. .. Sjmthetic. 

Eudesmol .. .. < 1 Sesquiterpene.. E.Moorei. 

Eugenol . . . . 15 Phenol . . . . Doryphora sassafras. 

Geraniol . . . . 21 Alcohol . . Geranyl acetate. 

Geranyl acetate . . 0 Ester . . . . E. MacarthurU 

Geranyl valerianate . . 2 Ester . . . . Synthetic. 

Isoamyl alcohol . . 2 Alcohol . . Synthetic. 

Isobutyl alcohol . . 2 Alcohol . . — 

Isobutyl valerianate . . 8*5 Ester . . . . — 

Isomenthone . , . . 14 Ketone . . Redn. of piperitone. 

Isosafroi .. .. 12 Ether .. .. Synthetic. 

Isovaleraldehyde . . 5 Aldehyde . . E. Macarthuri. 

Limonene . . . . 1 • Terpene . . B. Staigeriana. 

Linalyl acetate .. 5*25 Ester .. ., Synthetic. 

Linalool . . . . 13 Alcohol , . Geijera species. 

Menthol . . . . 20 Alcohol . . All sources. 

Menthol . , . . 19 Alcohol . . Old stock. 

Menthone . . . . 10 Ketone . . Redn. of piperitone. 

Menthyl valerianate . . 3 Ester Synthetic, 

Methyl anthranilate .. 6*5 Ester .. — 

Methyl eugenol ether 13*5 Ether .. ,. — 

Methyl salicylate .. 5*5 Ester .. .. — 

Ocimene . . . . 3 Olefine . . Homoranthus flavescens. 

Phellandral . . . . 9 *25 Aldehyde . . E. cneorifoUa. 

Phenyl ethyl valerianate 4 Ester . . . . Synthetic. 

/-g^Pinene . , . . 1 Terpene . . B. phlebophylla. 
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Rideot- Walker Coefficients of Constituents of Essential Oils (contd.) 


Substance 

R.W. 

coeff. 

Type 

Remarks 

Piperitol 

Piperitone 

Piperitone 

Piperonal 

Propyl valerianate 
Rhodinyl valerianate . 
Safrol . . - . 

Terpin hydrate 
Terpineoi 
a-Thujone 

Thymol 

Valerianic acid 
Vanillin 

Xylene musk . . 


13 

8 

8 

3 

8 

1 

11 

1 

7'S 1 

12 

25 

2 

3-5 

4 

Alcohol 

Ketone 

Ketone 

Aldehyde 

Ester . . 

Ester . . 

Ether . . 

Alcohol 

Ketone 

Phenol. . 

Acid . . 
Aldehyde 

E. radiate. 

E. dives. 

Commercial 80%. 
Synthetic. 

Doryphora sassafras. 
Pinene. 

E. australiana. 

Boronia tkujona. 

Ajowan or piperitone. 
Synthetic. 


Rideal-Walker Coefficients of Essential Oils 


on , 

Rideal-Walker 

coefficient 

Bay 



. 5‘5 

Bois de Rose . . 



5-4 

Cajuput. . 

Cassia . . 



1*0 

1*4 

Cedarwood 



1*6 

Ceylon Citronella 



2*0 

Cinnamon Leaf 



7*5 

Cloves . . 



8*0 

« Coriander 



5-4 

Eucalyptus 



1-6 

Japanese Mint (Dementh.) 


0-7 

Tava Citronella . . 



2*2 

Juniper Berry . . 



Less than 0*1 

Kananga 

Lavender 



Less than 0*1 

1-6 

Lemon . . 



0*4 

Orange . . 



0*4 

Palmarosa 



9-0 

Patchouli 



1*6 

Sassafras 



0-6 

Spearmint 



2-8 

Spike Lavender 



1*6 

Star Aniseed . . 



0*4 

Sweet Birch 



0*4 

White Camphor 



0-4 

Wormseed 



1-0 


— S. Rideal, E. K. Rideal and A. Sciver, Perfum, essent. OH Rec., 1928, 285, 

The vapours of some essential oils have disinfecting activity with selectivity 
towards acid-fast bacteria. — Otto Schdbl, Philipp. J. Sci.^ 1924, 443, per Perfum, 
essent. Oil Rec.^ 1924, 330. 

Oils of high carbolic acid coefficient are more likely to lower surface tension. 
— E. K. Rideal, S. Rideal and A. Sciver, Perfum. essent. Oil Rec. 1928, 285. 
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Physiological aspects of essential oils in relation to constitution. A table is 
given of Rideal- Walker coefficients for a large number of constituents of essential 
oils. — ^Malcolm Dyson, Perfum, essenU Oil Rec^, 1930, 287. 

Germicidal values of commercial eucalyptus oils. The cineole-containing oils 
have not the highest antiseptic value. — ^Penfold, Bull. tech. Mus.^ Sydney^ 1933, 
No. 2; also Perjum. assent. Oil Rec.^ 1935, 130. 

Ti-trec oil has been introduced and recommended for its bactericidal 
properties. Numerous articles have appeared on its composition and use, see 
Perjum. assent. Oil Rec.^ 1929, 155; Mfg Chem.t 1936, 332; Chem. & Drugg., 
1936, 524; Pharm. J., 1936, 632. See also p. 268 

Antiseptic Power of Essential Oils. The addition of certain fixative sub- 
stances increased the time during which oils are effective. — Risler, Quart, 
Pharm., 1937, 152. 

The use of Bact. typhosum as the sole test organism in the Rideal- Walker 
test is shown to be unreliable for comparing the relative efficiencies of germicidal 
preparations containing essential oils such as pin'e-oil or titree oil, or combina- 
tions of these oils with chlorinated phenols, particularly where the^ preparations 
are to be used at considerable dilution for the purposes of skin disinfection or 
application to wounds. It is doubtful if a more suitable test organism than 
Staph, aureus can be obtained since, besides being one of the normal skin flora, 
it is the most resistant of the non-spore-forming pathogens. — Q. Moore and 
J. N. Walker, Pharm. J,, ii/1939, 507. 

A study of the penetration power of antiseptics using a modification of the 
Reddish cup method for volatile substances shows that the inorganic acids and 
bases in general exhibit high penetration, the organic acids, picric, salicylic, 
benzoic and others, show slight penetration values. Organic preparations have 
variable penetration values; acrinavine, gentian violet and safranine show small 
penetration. The ointments in general show slight penetration values. Essential 
oils exhibit a wide variation of values; oils of bitter almonds and mustard show 
die highest values; oils of cinnamon, turpentine and thyme and eucalyptol show 
medium values; oils of cloyes, eucmyptus, lavender, lemon, caraway, pimento 
and rosemary give values somewhat higher than 5% PhOH which has a penetra- 
tion value of 5 mm. — ^L. J. Piccoli and Morris Hecht, J. Amer. pharm. Ass.. 
1939, 157-62. 

Report on twenty-two essential oil-bearing materials and seventeen pure oils. 
The pH and bacterial count examined over a period of eight days. Infusions 
of fennel, marjoram, juniper berry, galangal and orris root possess some 
bactericidal power. — H. Kliewe and E. K. Huthmacher, Perfum. essent. Oil 
Rec., 1939, 61. , 

NOTES ON INDIVIDUAL ESSENTIAL OILS 

For notes on essential oils not included in the following group, see 
under the corresponding drug, e.g., notes on Oleum Caryophylli are 
included under Caryophyllum, 

OLEUM ABIETIS 

Oleum Abietis {B.P. Add. I). Contains 33 to 45% to /to of 
esters, calculated as bornyl acetate, C 12 H 20 O 2 . Sp. gr., 0*905 to 
0*925. odu,— 32® to —45®. tIdzo®* l’466 to 1-476. Soluble in an 
equal volume of alcohol (90%). Assayed by the B.P. method for 
esters, by saponification of 2 g. of the neutralised oil with 40 ml. 
of N/2 alcoholic potash during one hour on a water-bath. 

The following limits are recommended for the Tyrolean oil of 
Ahies alba: — sp. gr. at 15®, 0*867 to 0*880; optical rotation, —13® 
to —67®; refractive index at 20°, 1*4729 to 1*4760; ester content 
(calculated as bornyl acetate) up to 11%; solubility at 20®, 1 in 4 
to 10 volumes of alcohol 90%, sometimes with slight turbidity. 
Since as much as 55% and more distils below 170°, any definite 
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figure would be meaningless. — C. H. Grimm, E. E. Langenau 
and E. S. Guenther, J, Amer. pharm. Ass., Sci. Edn., 1941, 209. 

In addition to oil of Siberian fir, there are several i>ine-needle oils of com- 
mercial importance. Oil of Pinus sylvestris has very variable characters according 
to the locality in which it is produced. Oil of Pinus pumilio was official in the 
B.P. '98; it is mainly produced in the Tyrol. 

An account of the process for the production of resin and volatile oils. A 
fraction of the volatile oil is sold as steam-distilled pine oil which contains a 
high proportion of alcohols, mostly a-terpineol. — Chemical Age, 1938, 39, 387, 
Yields of pine-needle oils from various species of Abietineas. — Willner, Quart. 
J. Pharm., 1933, 253. 

Abietic Acid derivatives and decomposition products. — J. chem. Soc. Abstr., 
i/1920. 232. 


OLEUM AURANTII 


Oleum Aurantii {B.P.C.). Residue on evaporation 2 to 4% 
w/zo; sp. gr., 0-848 to 0*852 (sweet orange) or 0*852 to 0*856 
(bitter orange), ac, 4-95° to -1-99° (sweet orange) or -1-88° to 
4-96° (bitter orange). Wd 2 o«» 1*^472 to 1*474 (sweet orange) or 
1*472 to 1-475 (bitter orange). The first 10% of the distilled oil 
has an optical rotation the same or only slightly lower than the 
original oil. Oleum Aurantii, U.S.P. XU, is derived from fresh peel 
of the sweet orange only; sp. gr., 0-842 to 0*846 at 25°; Kd, 
4-94° to 4-99° at 25°; 1*4723 to 1*4737. Residue on 

evaporation not above 100°, not less than 1*7%. The first 10% of 
the distilled oil has an optical rotation the same or not more than 
2° away from that of the original oil and a refractive index from 
0*0008 to 0*0015 lower at 20°. Oleum Aurantii Amari, N.F. VII, 
has a sp. gr. at 25° of 0*845 to 0*851 ; ocd at 25°, *4-88° to 4“ 98°; the 
first 12% of the distilled oil has an optical rotation not more than 
2° lower or more than 4° higher than the original oil. 

The difference between bitter and sweet orange oils is not greater than the 
variations of analytical characters, flavour and odour so that they cannot be 
distinguished. Tangerine orange oil differs greatly from orange oil in flavour 
and aroma; it contains methyl anthranilate and methyl methylanthranilate, 
and yields a distinctive terpeneless oil. 

The principal varieties of orange oil commercially are Sicilian, West Indian, 
Californian, and recently S. African. The last two show a low residue on 
evaporation. 

South African orange oil. Yield of oil and physical data. — Perfum. essent, 
0*7 Rec., 1930, 111. ...» 

Composition of Californian orange and lemon oils. A very complete report 
with methods of analysis and tabulated results. — ^Poore, U.S. Dept, of Agricul- 
ture, Tech. Bull. No. 241, per Perfum. essent. Oil Rec., 1932, 166. 

Residue on evaporation and other data. — C. T. Bennett, Perfum. essent. Oil 


Rec., 1932, 2. 

The appearance under ultraviolet light of the oils of mandarin, sweet orange, 
bergamot and lemon; undiluted and in alcoholic solution of 0*17% and 
0*0034% showed marked differences particularly in the undiluted oils. Spots 
on porcelain of the undiluted oils showing mandarin, purple; sweet orange, 
mustard yellow; bergamot, greenish yellow, i^urple halo; lemon, deep greemsh 
yellow, violet halo. An abstract of the original paper of E. Bottini in Annali 
della Sperimentazione Agraria, appears in Perfum. essent. Oil Rec., 1935, 85. 

Terpeneless Oil of Sweet Orange. Berte {Yearh. Pharm., 1924, 102) gives 
yield of terpeneless oil as 1*5% and the following figures:— Sp, gr., 0*883 to 
0*900; an, 4*25® 50' to 4-42® 20'; aldehydes as citral, 25% to 43%; esters as 
linalyl acetate, 14*8%. The sp. gr. is sometimes higher, up to 0*915. 
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A note from Sicily says the process of manufacture is exactly similar to that 
for terpeneless lemon oil, q.v., except that a larger quantity of terpenes are 
distilled off — about 95 No physical or chemical data are known for the 
finished product, as it is only very rarely distilled, and then it is not a great 
success. The odour of the terpeneless orange oil does not pay for the dis- 
tillation in many cases. The terpeneless orange oils on the market are usually 
“synthetic” products, i.e., a mixture of which the chief odoriferous constituent 
is methyl methylanthranilate. The distillation in London and elsewhere is carried 
out more scientifically than in Southern Italy. 


OLEUM BERGAMOTTJE 

Oleum Bergamottae (B.P.O.). Contains not less than 36% 
of esters, calculated as linalyl acetate, Ci2H2o02- Sp. gr., 0*882 to 
0*886; cnjjy +12° to +24°; Wd 2 o«» 1‘‘464 to 1*467. Residue on 
evaporation, 4 to 5% w/wy and the residue has an acid value of 
20 to 50, and saponification value of 160 to 200. Complies with 
tests for absence of certain artificial esters, terpinyl acetate, and 
glyceryl acetate. Oleum Bergamottae, N.F. VII y contains not less 
than 36% of ester, as linalyl acetate; sp. gr., 0*875 to 0*880 at 25°; 
ttu at 25°, + 8° to + 24°. Tests for fixed oils and for chlorinated 
compounds are included. 

Determination of adulteration with terpinyl acetate. — SchimmeTs Reports, 
1911, 116, per Yearb^ Pkarm,y 1912, 75. Advantage is taken of the fact that 
terpinyl acetate is much less readily saponified than linalyl acetate. 

Appearance under ultra-violet light . — See notes under Oleum Aurantii. 


OLEUM CAJUPUTI 

Oleum Cajuputi (B.P.). Contains 60 to 60% w/w of 
cineole, CjoHigO. Sp, gr., 0*916 to 0*926. a^, not greater than 

—4°. Wdso®} 1*462 to 1*472. Soluble in 2 volumes of alcohol 
(80%). Assayed by determination of the freezing-point of a 
mixture of 3 g. of the oil and 2*1 g. of o-cresol, the freezing-point 
being between 27*4° and 35* 1°. The B.P, Add. I alters the standard 
for cineole content and the refractive index — cineole content, 50 
to 65% w/w, «d 2 oo> 1*464 to 1*472. Oleum Cajuputi, V.S.P. Xy 
should be soluble in 1 volume of 80% alcohol; sp. gr., 0*912 to 
0*925 at 25°; «d 2 o«> 1*4660 to 1*4710. Oleum Cajuputi, P.Helv. V, 
contains 45 to 70% of cineole; assayed by crystallising, by cooling 
in ice water for 30 minutes, 2*5 g. with 2*5 g. eucalyptol and 10 ml. 
of 50% resorcinol solution, separating the crystals, decomposing 
by warming with dilute sodium hydroxide solution and measuring 
the volume of cineole. 

This is now required to be rectified, a process which increases the proportion 
of cineole. The u^er limit of 60% for cineole is too low and excludes many 
high quality oils. The limit should be raised to 65%. — C, T. Bennett, T. T. 
Cocking and W. H. Simmons, Pharm. J., ii/1933, 581. 


OLEUM CEDRI 

Oleum Cedri {B.P.C.). Sp. gr., 0*941 to 0*950; ap, —25° 
to -46°; 1-495 to 1*510. Oleum Cedri Folii, U.S.P. XII, 
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assayed by interaction with hydroxylamine hydrochloride, con- 
tains not less than 60% thujone, CioHigO. Sp. gr., 0-910 to 
0*920 at 25°; at 25°, —10° to -13°; woaoo, 1*4560 to 1*4590. 

East African Cedarwood Oil, from Juniperus procera, has an odour similar 
to that of American cedarwood oil, but the optical rotation is higher. — Bull, 
Imp. inst. Lond., 1931, 29t 430; per Quart. J. Pharm., 1932, 101. 

Microscopical Cedarwood Oil for use with immersion objectives and 
condensers, is a specially prepared oil, more viscous than the ordinary, and with 
refractive index adjusted to a definite figure. The oil to be used as a clearing 
agent in microscopy is the ordinary variety. 


OLEUM CHENOPODII 

Oleum Chenopodii (B.P. Add. I). Contains not less than 
65% w/zo of ascaridole, CioHie02. Sp. gr., 0*962 to 0-983; 
tfD, —4° to —8°; «D 2 o«» 1*474 to 1*479. Assayed by titration of 
the iodine liberated when an acetic acid (90%) dilution of the oil 
is allowed to interact for 5 minutes with a potassium iodide 
solution, hydrochloric acid and glacial acetic acid at —3°; a blank 
titration is conducted, diluting with water before titration (see 

T. T. Cocking and Hymas, Quart. J. Pharm., 1930, 253). The 

U. S.P. XII assays by a similar method and requires the same 

ascaridole content. Sp, gr., 0*950 to 0*980 at 25°; 1*4740 

to 1*4790. Essence de Chdnopode Vermifuge, Fr. Cx. 1937, 
contains not less than 60% ascaridole. 

A statistical study of the physical constants of 39 samples of the oil. Ascaridole 
is in direct relationship to the sp. gr. and in inverse relationship to the solubility 
in alcohol (70%), — ^J. C. Munch and W. F. Reindollar, J. Amer. pharm. Ass., 
1931, 564. 

Determination of Ascaridole, The following method depends upon 
the liberation of iodine by ascaridole from a strongly acidified solution of 
potassium iodide. The reaction is complex and conditions must be carefully 
controlled. About 2-5 g. of the oil is weighed in a 50 ml. graduated flask 
which is then filled to the mark with 90% acetic acid, and some of this solution 
is placed in a narrow bore burette graduated in 20ths of a ml. and capable of 
being read to 0*01 ml. The stopcock should be such that it is possible to run 
out 5 ml. in not more than 5 seconds. Into a stoppered tube (150 mm. long 
and 25 mm. diameter) place 3 ml. of 5N potassium iodide solution, 10 ml. of 
glacial acetic acid and 5 ml. of hydrochloric acid. Stopper the tube and cool 
to —3® in a freezing mixture, then run in from the burette, as rapidly as possible, 
5 ml. of the acetic acid solution of the oil; replace the stopper, mix the contents 
and allow to stand in a cool place for 5 minutes during which the temperature 
of the contents will rise but must not exceed 10®. After allowing about 2 
minutes for the walls of the burette to drain completely note the volume run out. 
After the tube has been allowed to stand for 5 minutes titrate directly with 
N/10 sodium thiosulphate without the addition of starch.^ Conduct a blank 
determination in the same way but diluting the mixture with 20 ml. of water 
before titrating with thiosulphate, and deduct the volume used from the amount 
used in the titration. Each ml. of N/10 sodium thiosulphate is equivalent to 
0-00665 g. of ascaridole. — ^Report of the Essential Oils Sub-Committee to the 
Analyticju Methods Committee, Analyst, 1936, 179. 

A tentative method for the determination of ascaridole in oil of chenopodium 
is described inr Methods of Analysis (A.O.A.C., 1940, 625). 10 ml. of a 1% 

dilution in 95% alcohol and 50 ml. of a titanous chloride solution are boiled 
for 2 minutes in a flask fitted with a bunsen valve and back titrated with standard 
ferric ammonium sulphate solution using ammonium thiocyanate indicator 
(I g. ascaridole is reduced by 1*284 g. of TiCij). 
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A comparative study of the three recognised assays for oil of chenopodium. 
The methods of the A.O.A.C., the S.P, and the C7.5.P. are compared. The 
first two determine ascaridole, while the last measures the acetic-acid soluble 
fraction. The author finds that the two former methods yield results concordant 
with each other, but at variance with those obtained by the U.S.P. method. 
— W. F. Reindollar, J. Ayner. pharnu Ass., 1939, 589. 


OLEUM CITRONELL^ 

Oleum Citrouellee {B.P.C.), Estimated by the B,P, method 
for alcohols, which consists of determination of the ester values 
of the acetylated oil and of the original oil and calculation 
from a formula, it contains not less than 57% (for the Ceylon oil) 
or not less than 85% (for the Java oil) by weight of total acetylisable 
constituents calculated as geraniol. Sp. gr., 0*897 to 0*912 (Ceylon) 
or 0*885 to 0*900 (Java); au, —6° to —14° (Ceylon) or —2° to 
-5° (Java); Wdsoo, 1*479 to 1*485 (Ceylon) or 1*468 to 1*473 
(Java). Yields a clear or slightly opalescent solution with 10 parts 
of alcohol (80%) and no globules separate after 24 hours at a 
temperature not lower than 15*55°. 

Examination of Citronella OiU A method is given for the estimation of 
geraniol in the presence of citronellal. The oil is oximated by the method of 
Dupont and Labaune, the N determined by the Kjeldahl method giving the 
citronellal; another portion of the oximated oil is acetylated and the geraniol 
content found. Oils from Java, Celebes and Sumatra were examined, — Reclaire 
and Spoektra, Perfum. essent. Oil Rec., 1927, 130. 

Determination of citronellal by means of hydroxylamine hydrochloride used 
at a low temperature. — Analyst, 1932, 773. 

Formylation method shown to be unreliable. — C. T. Bennett, Perfum. assent. 
Oil Rec., 1921, 351. 

Alcohol as an adulterant. — E. J. Parry, Chem. Sc Drugg., ii/1923, 390. 

Determination of aldehydes. For a method of avoiding the difficulty caused 
by the insolubility of the citronellal sulphonate, as occurs in the usual bisulphite 
method, see F. D. Dodge, A?ner. Perfum., 1929, 11; per Quart. J, Pharm., 

1929, 328. 


OLEUM EUCALYPTI 

Oleum Eucalypti (B.P.). By the freezing-point method of 
the B.P. as used for eucalyptol, oil of eucalyptus contains not less 
than 70% tjo/w of cineole. Sp. gr., 0*910 to 0*930; a^, — 5° to + 5°; 

1 *458 to 1 *470. Soluble in 5 volumes of alcohol (70%, sp. gr. 
0*8896 to 0*8901 ). The U.S.P. Xf/ requires the congealing point of 
Oleum Eucalypti to fall not below —15*4°, corresponding to not 
less than 70% of eucalyptol. Essence d’Eucalyptus, Fr. Cx. 1937, 
contains not less than 80% of eucalyptol. Oleum Eucalypti, 
P. Helv. V, detennined by crystallisation of 5 ml. of the oil and 
10 ml. of a 50% solution of resorcinol, decomposition of the 
separated crystals with sodium hydroxide solution and measure- 
ment of the cineole, contains 80 to 85% of cineole. 

Eucalyptol (jB.P.). CioHi 80= 154*1. By determination of the 
f.p. of a mixture of 3 g. of the dried substance and 2* 1 g. of o-cresol, 
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a content of not less than 97*5% vijvi oi cineole, CioHisO, should 
be indicated. Sp. gr., 0-928 to 0-930; ao, —Tto +r;7ZD2oo, 1*456 to 
1-460. F.p., not below 0^ Eucalyptol, XJ.S.P, XII, distils 

between 174° and 177°; at 25°, not more than ±3°; 

1-4550 to 1-4600. Complies with tests for phenols. 

Commercial Eucalyptus Oils. There are about ten eucalyptus oils met 
with in commerce, of which about seven are common. Their composition is 
very variable. 


Species 


Principal Constituents 


E. polybractea 
E, dives (type) 

E. phellandra (amygdalina) 

E. Australiana 
E. eUeophora ) 

E. sideroxylon I combined 
E. leucoxylon ' 

E, dtriodora 
E. Cneorifolia 
E, dives var. “C” 

E. Macarthuri 

E. radiate 
E. Consideniana 
E. phlebophylla 


Cineole (77 to 84%), pinene. 

Piperitone (40 to 50%), phellandrene. 
Cineole (20 to 35%), pinene, terpineol, 
phellandrene. 

Cineole (68 to 72%), pinene, terpineol. 

Cineole (65 to 76%), pinene. 

Citronellal (70 to 85%). 

Cineole (69 to 73%), and terpenes. 

Cineole (60 to 75%), terpineol and terpenes. 
Geranyl acetate (60 to 72%), geraniol, 
eudesmol. 

Phellandrene in abundance, and piperitol. 
Cineole (50 to 70%), pinene, phellandrene. 
Pinene and eudesmol. 


Short monographs on the above are included, giving source, physical con- 
stants and composition. The oil of E, Australiana is sold in two fractions 
as “first hour oil” and “second hour oil.” The former, which is the first 
oil obtained in the distillation, contains 70 to 82% of cineole, the latter 
contains only 25 to 40%. The author states that the oil has “no superior in 
aroma, flavour, etc., and is undoubtedly the finest eucalyptus oil for medicinal 
purposes.” The oil of E. phellandra is also collected and sold as “first” and 
“second hour” oils. Methods for the determination of cineole by Kleber and 
von Rechenberg’s process and by the ortho-cresol method, as given in the 
report of the Essential Oil Sub-Committee on Uniformity of Analytical Methods 
{Analyst, 1927, 276), were found to give close agreement. A qualitative and also a 
quantitative test for piperitone in E. dives oil is given, and also a quantitative 
test for citronellal in E. dtriodora oil, and for the esters in E. Macarthuri oil. — 
A. R. Penfold, Bull. tech. Mus,., Sydrwy, No. 2. 

A number of physiological forms of E. dives exists yielding oils of widely 

Cineole Phellandrene 

absent present 

25 to”45% 

60 to 75% absent 

—J. roy. Soc., N.S.W., 1929, 61, S4. 

A very complete description of the eucalypts, in which over 170 species are 
examined, is given in “A Research on the Eucalypts especially in regard to their 
Essential Oils,” by R. T. Baker and H. G. Smith, Bull. tech. Mus., Sydney, 
No. 24. 

The physical and chemical constants for the oil of Eucalyptus Australiana are 
sp. gr,, 15 “/1 5®, 0-9078; — H®; «D 2 o'=, 1-4696, Solubility in 70% alcohol 

(by weight), l*3vols.; cineole, 50%; phellandrene, present in quantity; saponifica- 
tion no., 7-2; saponification no. after acetylation, 65-3. — ^A. R. Penfold and 
F. R. Morrison, Perfum. essent. Oil Rec., 1936, IS. 

Optically pure Z-a-phellandrene has been prepared having sp. gr. 0-8324, 
refractive index 1-4724, and specific rotation 177-4, all taken at 20®,— ^Hancook 
and Jones, per Chem. Sc Drugg,, i/1940, 215. 


Oil 

E. dives (type) 

Trot, ‘‘ji 


var. ‘^A” 
var. “B” 
var. “C” 


Piperitone 
46 to 53% 
about 5% 
10 to 20% 
less than 5% 
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The RideaUWalker coefficients of the principal eucalyptus oils. 

The following tables appear in an article on "An investiga^n into the 
germicidal powers and capillary activities of cert^ Essenti^ Oils, by ® 
Rideal, E. K. Rideal and A. Sciver (Perftim. assent. Oil Rec.^ 1928, 285). 


S. 


COMMERCIAL EUCALYPTUS OILS 


Crude Oil 

R.-W. 

Co- 

Active Constituents 

cients 

Principal 

Minor 

E. polybr acted . . 

E, australiana . . 
E. dines .. 

E, tadiata 

E. citnodora 

E. cneorifolia . . 

E.phellandra .. 
E, Staigeriana . . 
E. Macartkuri . . 
E. hemiphloia . . 

5 

5 

8 

10 

8 

7*5 

6 
n 

1 

7 

Cineole 85% 

Cineole 62% 
Piperitone 52% . . 

Piperitol 20% 
Citronellal 90% . . 
Cineole 50% 

Cineole 50% 

Citral 

Geranyl acetate 75%. 
Cymene, aromatic 
aldehydes, 
australol. 

Small amounts of the aromatic 
aldehydes. 

Terpineol, geraniol, citral. 
Piperitol. 

Piperitone. 

Australol, cymene, aromatic 
aldehydes. 

Piperitone? 

Unidentified alcohol. 

Geraniol. 


PURE CONSTITUENTS (Freshly Prepared) of EUCALYPTUS OILS 


Constituent 

Nature 

Source 

( 

1 

Cymene . . 

hydrocarbon 

E. lactea 

8 

Cineole 

oxide 

E. polybractea 

E. phlebophylla 

3-5 

Pinene, l.a. 

terpene . . 

1 

Phellandrene 

terpene , . 

E. radiata (numerosa) 


Limonene . . 

terpene . . 

E. Staigeriana 

1 

Aromadendrene . . 

sesquiterpene . . 

E. nova-anglica 

under 1 

Terpineol . , 

alcohol . . 

E. australiana 

7*5 

Geraniol . . 

alcohol . . 

ex. geranyl acetate from 

E. Maccarthvri 

2t 

Piperitol . . 
Eudesmol . . 

alcohol . . 
sesquiterpene 
alcohol 

E. radiata (numerosa) 

13 

Geranyl acetate 

E. Moorei 

under 1 

(85%).. 

ester 

E. Macartkuri 

none 

Citral 

aldehyde 

E. Staigeriana 

19-5 

Citronellal . , 

aldehyde 

E. citriodora . . 

13-5 

Cuminal . . 

1 aldehyde 

E. cneorifolia 

12-75 

Phellandral 

aldehyde 

E. cneorifolia 

9-25 

Cryptal . . 

aldehyde 

E. cneorifolia and 



E. hemiphloia 

12 

Isovaleric aldehyde 

aldehyde 

E. Macartkuri 

5 

Piperitone . . 
Piperitone 90% 

ketone . . 

E. dives 

8 

(commercial) . . 

ketone . . 

E, dives 

8 

Australol . . 

phenol . . 

E. cneorifolia 

22-5 
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OLEUM JUNIPERI 

OLEUM GERANII 

Oleum Geranii (B.P.C,)* Contains not less than 21% of 
ester, calculated as geranyl tiglate, Ci6H240j5. Sp. gr., 0*895 to 
0*905 (French) or 0*894 to 0*904 (Algerian) or 0*888 to 0*896 
(Bourbon); a^, —7° to —11® (French), or —7® to —12® (Algerian) 
or —8® to —14® (Bourbon); Kd2o<»i 1*465 to 1*470 (French) 
or 1*465 to 1*467 (Algerian) or 1*462 to 1*467 (Bourbon). Soluble 
in 3 volumes of alcohol (70%). 

Geranium oil from S .Africa. Analytical characters given. — Perfum» essent. 
Oil Rec,, 1931, 102 , . , 

For the method of cultivation of geraniums for essential oil, see Perfum* 
essent. Oil Rec,t 1932, 173. ^ . 

Experimental cultivation in Calabna. Yields of oil given. — Perfum, essent, 
0« Eec.. 1934, 9. 

Oil which compares favourably with standard types of commercial geranium 
oil has been produced in Kenya from varieties of Pelargonium. The characters 
and analytical data are fully reported in Bull. imp. Inst., Lond., 1934, 196, 


OLEUM GRAMINIS CITRATI 

Oleum Gramiuis Citrati (B.P.C.). Assayed by the B.P. 
method' for aldehydes in Oleum Cinnamomi, by interaction of the 
neutralised oil in benzene solution with hydroxylamine reagent 
and titration with N/2 potash in alcohol (60%), it should contain 
not less than 75% w/w of citral, CioHieO. Sp. gr., 0*895 to 0*908; 

—4® to +1®; Wd 2 o«> 1*483 to 1*489. Soluble in 3 volumes 
of alcohol (70%), sometimes appearing opalescent in 10 volumes. 

The oil is usually sold on its citral content and used for the preparation of 
citral. It should not be confused with true verbena oil which is obtained from 
Lippia citriodora (Fam. Verbenacese) and contains citral but is of much more 
delicate odour. 

Spanish verbena oil is obtained from Thymus hyemalis (Fam, Labiatss). — 
Perjum. essent. Oil Rec., 1912, 212, 


OLEUM JUNIPERI 

Oleum Juniperi (B.P.C.). Sp. gr., 0*870 to 0*890 (English) 
and 0*865 to 0*895 (Hungarian); a^, + 1® to —10® (English) and 
—5® to —15® (Hungarian); «d 2 o»»> 1*476 to 1*479 (English) and 
1*479 to 1*484 (Hungarian). Oleum Juniperi, U.S.P. XII, has a 
sp. gr, at 25® of 0*854 to 0*879; an at 25®, 0® to — 15® and 
Wd 2 o®> 1*4740 to 1*4840. 

Continental juniper berry oils are very variable in quality, probably due to 
their being by-products in the manufacture of other preparations. Italian oil 
is generally considered the best Continental oil. . „ , 

English juniper berry oil is pre-eminently superior. — Perfum. essent. Oil 
Rec.. 1915, 63. . ^ j , 

The effect of age on the oil is to increase its specinc gravity and render it less 
soluble. — Perfum. essent. Oil Rec., 1914, 5. . , i 

The Continental oil known as juniper wood oil is composed very largely 
of terpenes and has very little true juniper odour. 
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OLEUM LAVANDULAE 

Oleum Lavandulae (B.P. Add. 1). Is obtained ixora Lavandula 
officinalis Chaix and contains 7 to 1 2% w/w (English) or not less 
than 35% zo/w (foreign) of esters calculated as linalyl acetate, 
C 12 H 20 O 2 . Sp. gr., 0*882 to 0*900 (English) or 0*883 to 0*895 
(foreign); ap, — 3° to —10® (English and foreign oils); ni> 2 o«», 
1*459 to 1*470 (English) or 1*459 to 1*464 (foreign). Soluble with 
not more than a slight opalescence in 4 volumes of alcohol (70%). 
Determined by saponification of the esters by the B,P, method. 
The U.S.P. XII requires Oleum Lavandulae to contain not 
less than 30% of esters as linalyl acetate; sp. gr. at 25®, 0*875 to 
0*888; ai,at25°, —3® to — 10®;wd20‘', 1 *4590 to 1*4700. The volume 
of the oil should not diminish when shaken with water, a diminu- 
tion indicating alcohol; a limit test for acetins is described by 
saponification of the alcohol (5%) solution. 

Continental lavender oil differs from English oil in having a much higher 
ester content. The proportion of estera in Continental oilj 25 to 60%, is very 
variable, depending on localityj cultivation, method of distillation and other 
factors. The esters in English oil vary from 7 to 14%, depending on season. 

For discussion on the identity of the linalyl esters, see Dalton, Perfum. essent. 
Oil Rec.i 1926, 432; Langlais and Gohy^Perfum. essent. Oil Rec., 1926, 520; and 
Perfum. essent. Oil Rec. ^ 1927, 47; also Parry, Perfum. essent. Oil Rec.j 1927, 8. 

English lavender oil comes intermediate between French and spike oils in 
cineole content. — Cocking, Perfum. essent. Oil Rec., 1921, 339. 

The figure obtained by the ortho-cresol method is not a true estimate of the 
cineole in oils that contain esters, and this method is not applicable to the estima- 
tion of cineole in French lavender oil. — ^Reed, Perfum. essent. Oil Rec.^ 1932, 340. 

Oleum Lavandulae Spicatae (B.P.C.). Is obtained from 
Lavandula latifolia Vill. and contains, when determined by the 
B.P. method for free alcohols, not less than 30% of free alcohols 
calculated as linalol. Sp. gr., 0*900 to 0*920; au, —4° to +6®; 
^D 2 o®> 1*462 to 1*469. Soluble in three volumes of alcohol (70%) 
and six volumes of alcohol (65%). 

The quality of Spanish spike lavender oil is affected by the method of dis- 
tillation. Steam distillation yields an oil of lower solubility but of superior 
odour to that obtained by open-fire distillation. According to Bordas {Perfum. 
essent. Oil Rec., 1927, 129) the open-fire method of distillation is almost univer- 
sally employed in Spain, because the apparatus for steam distillation cannot be 
taken to the hills where the process is carried out. It is stated that though the 
physical data are important the odour of the oil is the criterion of quality, and 
that the range for the sp. gr. is 0*898 to 0*910. 

Sage {Perfum. essent. Oil Rec., 1927, 45) gives as a guide for Spanish spike 
oil the following figures: — Sp. gr. at 15*5®, 0*900 to 0*915; an at 25®, —5® to 
— 10®; nD 20 *t 1*464 to 1*466; solubility in 70% alcohol, 1 in 1*5 to 1 in 2*5; 
esters as linalyl acetate, 3 to 7%; total acetylisable, not less than 30%, See also 
Sage, Peffiim. essent. Oil Rec., 1923, 228, “An Analytical Symposium of the 
Spanish Essential Oils.” French spike lavender oil differs very little from Spanish. 

Lavandin Oil. In the districts of S. France where lavender and spike grow 
side by side, hybrids are formed from which lavandin oil is obtained on dis- 
tillation. This oil is intermediate in odour value between true lavender and 
spike. It is generally sold on an ester content of 25%. 


OLEUM UMONIS 

Oleum Limonis {B.P. Add. I). Contains not less than 
4% w/w of aldehydes calculated as citral, CioHieO. Sp. gr., 
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0*857 to 0*861 j ctp, -f-57° to 1*474 to 1*476. Limit of 

non-volatile residue, determined under specified conditions, of 
2 to 3% wiv). The U./S.P. XU oil has a sp. gr. at 25® of 0*849 
to 0*855; ap at 25®, +57® to +65*6®; WpjQO, 1*4742 to 1*4755. 
The first 10®/o of the distilled oil has a not more than 5® less 
than that of the original oil and Kpgo®, 0*0010 to 0*0027 lower. 
Oleum Citri, P. HeVo, K, assayed by addition of hydroxylamine 
hydrochloride solution neutralised to bromophenol blue, and titra- 
tion with N/2 alcoholic potash, contains not less than 3*5®/o of 
citral. The P.G. VI requires the oil to be soluble clearly 1 in 12 
in alcohol 90%, or to show only a little fluorescent matter, and to 
be free from fatty oils and paraffin. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
oil of lemon for food purposes as the volatile oil expressed, without the aid of 
heat, from the fresh peel of the lemon iCitrm limonia Osbeck) with or without 
previous separation of pulp and peel. Terpeneless oil of lemon: oil of lemon 
from which all or nearly all the terpenes have been removed. — S.R,A., F.D. 
No. 2, Rev. 5, Nov., 1936. 

Oil of lemon is obtained from fresh lemon peel by expression. This is accom- 
plished either by pressing and absorbing the oil with a sponge by hand, or by 
the use of machines. It is anticipated that the machine process of extraction 
will supersede the sponge method (see C/iem. &i>n/gg.,i/1929, 134, 234, 308, 
and ibrn., ii/1929, 289). It is stated that the machine-made oil is inferior in 
flavour to hand-pressed oil. 

Method of preparation described. As a result of the standardisation of the 
oil to a content of 4% of citral, a large proportion of the oil exported from 
Sicily is doctored down with lemon terpenes to meet the minimum standard. — 
Chem. & Drugg., ii/1927, 161. 

The oil should not be exposed to light or air, and the presence of lemon juice 
also causes deterioration. — Fiimemore. 

An oil with an optical rotation exceeding +76“ indicates that the oil has 
suffered deterioration; the acid value of the fresh oil is very low, increasing on 
keeping. Oil which has deteriorated gives a brown colour on shaking with 
hydro<^oric acid. — Chem. & Drugg., i/1928, 780. 

Hydroxylamine process of estimating aldehydes and ketones including citral. — 
A. H. Bennett and F. K. Donovan, Analyst^ 1922, 146: see also Report of the 
Essential Oil Sub-Committee on Uniformity of Analytical Methods, Analyst, 
1934, 105. 

For the determination of the end-point with solution of hydroxylamine, 
daylight or a daylight lamp is essential. — C. T. Bennett, Phartn. J., i/1933, 150. 

Californian lemon oil, probably owing to the method of preparation, has a 
low residue on evaporation. 

- Oleum Limonis Deterpenatum (B.P.C.). Contains 40 to 
50% w/w of citral. Sp. gr., 0*890 to 0*905; ac —4° to “9®; 

1*479 to 1*483. Soluble in 3 volumes of alcohol (80%). 

Terpeneless oil of lemon is mainly produced in S. Italy and Sicily. The 
lemon oil used is the finest obtainable. The yield is about 5% with the following 
characteristics: — 

Sp. gr., 0*897 to 0*904; nnao** 1*477 to 1*483; a©, — 2*0* to —3*5®; citra 
content, 40 to 50%; solubility, 1 in 1 of 80% alcohol. 

Citral obtained from lemon grass oil, if purified to such an extent that the 
verbena odour is removed, may be used as an adulterant as can be seen from the 
following figures: — 



Sp. gr. 

OLD Citral % 

Sesquiterpeneless lemon oil 
Terpeneless lemon oil 

Citral 

0*895 

0*897 to 0*904 
0*896 

Oto— 1 65 

-—2*0 to— 3*5 40 to 50 

0 100 
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The ester content is a guide to the detection of citral adulteration, but 
flavour and aroma are the best guides in conjunction with the analytical data. — 
Dalton> Perfum. essenU Oil Rec»f 1928, 7. ... 

The removal of the sesquiterpenes from the oil causes it to lose ite sweetness 
and softness, and the best oil for flavour and aroma is one containing under 
40% of citral.— E. J. Parry, Chem. Sc Drugg.f ii/1913, 378. 

The fluorescence under ultra-violet light . — See note under Oleum Aurantii. 


OLEUM MELALEUCJE ALTERNIFOLIAB 

Tea Tree Oil. Commercial tea tree oil is obtained from 
Melaleuca altermfoliat Melaleuca linariifolia and Leptospermum 
citratum. The oil of M. alternifolia, which is also known as 
titrol, has the following characters: Sp. gr., 0*8950 to 0*9050; 
«D» “hO-S® to 4-9'8®; ^0250, 1*4760 to 1*4810; ester number, 
2 to 7; ester number»after acetylation, 80 to 90; cineole, not more 
than 10%. M. linariifolia yields a similar oil, but has a cineole 
content of from 20 to 45%. The oil of L. citratum differs 
entirely from the oils of Melaleuca and contains 85% of citral 
and citronellal. — A. R. Penfold, Aust. J, Pharm,^ 1941, 450. 

The oil of Melaleuca alternifolia should be distinguished from that of 
Leptospermum citratum^ lemon scented ti-tree oil, which has the following 
characteristics: sp. gr., 0*8792 to 0*8856; an, -fS'S® to 5*0°j nD*o*, 1*4688 
to 1*4757. Containing 75 to 85% of total aldehydes, principally citral 
(4S to 50%), citronellal about 35%. — BiM, tech, Mus,, Sydney^ also Perfum, 
essent. Oil Rec., 1936, 159; ibid,, 1929, 155. 


OLEUM NEROLI 

Oleum Neroli (B,P,C,), Soluble in 2 volumes of alcohol 
(80%) becoming turbid with more alcohol. Sp. gr,, 0*870 to 
0*885; tto, 0® to +8°; 1*468 to. 1*477. Saponification 

value, not more than 70. Oleum Aurantii Florum, N,F» VII, 
has a sp. gr. at 25° of 0*863 to 0*880; ap at 25®, + 1° 30' to + 9® 8'. 
Compfies with the same solubility test. 

Oleum Patchouli. An account of the cultivation and distillation of 
patchouli oil in the Seychelles. — ^Haines, Perfum. essent. Oil Rec., 1935, 171. 


OLEUM PINI AROMATICUM 

Oleum Pini Aromaticum (R.P.C.). Soluble in 2 volumes 
of alcohol (70%). Sp. gr., 0*9325 to 0*9465; +7® to +15®; 

Wnaoo* 1*4790 to 1*4870. The chief constituents of the oil are 
tertiary alcohols, principally a-terpineol, of which up to 70% 
may be present, secondary alcohols, mainly borneol and fenchyl 
alcohol, and smaller amounts of methyl chavacol and phenolic 
ethers. 
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OLEUM PINI PUMILIONIS 

Oleum Pin! Pumllionis {B.P.C.). Contains not less than 
4% w/zo of esters, calculated as bomyl acetate, CiaH^oOa. Sp.gr., 
0-865 to 0*873; ocd, —6° to —15®; «d 2 o<»> 1*470 to 1*480, The 
U.S.P- XII oil is required to contain not less than 4% of esters as 
bornyl acetate; soluble in 4-5 to 8 volumes of alcohol (90%); sp, 
gr, at 25®, 0-853 to 0*869; ojd at 25®, — 5® to — 15®. Less than 4% 
of the oil should distil below 165®. 

The limits as set forth in the literature for the physico-chemical properties 
should be revised in accordance with the following determined on genmne 
samples: — ^sp. gr. at 25®, 0*853 to 0*871; optical rotation, —3® to —16®; refractive 
index at 20®, 1*4750 to 1*4800; ester content (calculated as bornyl acetate) 
3 to 10%; solubility at 25®, 1 in 4*5 to 10 parts of alcohol 90%, often with tur- 
bidity; boiling range, less than 10%, distils below 165®. — C. H. Grimm, E. E. 
Langenau and E. S. Guenther, J. Amer.pharm. Ass., Set. Edn-^ 1941, 209. 


OLEUM ROS.® 

Oleum Rosae Should congeal at 18° to 22® and 

melt at 19® to 23°, when tested by the method of the B.P, for 
Oleum Anisi. Sp. gr. (30®/ 15-5°), 0-852 to 0-862; ap, —2° to 
—4®; 1 -458 to 1 -465. Oleum Rosse, U,S.P. XII^ produces a 

clear mixture with an equal volume of chloroform; on diluting 
with 20 volumes of alcohol (90%) the liquid is neutral or slightly 
acid to litmus, and on standing produces a crystalline deposit; sp. 
gr. (30®/15®), 0-848 to 0-863; a^, -1® to -4® at 25°; nosoS 1*457 
to 1*463. 

Atuilytical Characters of Bulgarian Otto of Rose, Ethyl alcohol is 
stated to be a natural constituent of the oil; it should therefore not be washed 
before analysis. The stearoptenes content is very variable. The acid value 
varies from 1-4 to 3-8. A high refractive index and a high rhodinol content 
appear to be characteristic of good Bulgarian otto. Physical and analytical 
data given for a number of samples. — Gamier and Sab6tay, C. R, Acad, 
Set., Paris, 1933, 1748; see also Perfmn. essent. Oil Rec., 1934, 347. Any oil 
with less than 40% of rhodinol is suspect. 

The presence of ethyl alcohol is doubtful and rnay be due to ethoxy, methoxy 
or other groups interfering with the Zeisel reaction. The ratio of citronellol to 
geraniol is a standard rather than the individual percentages of those 

constituents. Table of physical and analytical data with ratio ' ' ' .m ’ri ' 

gC4«4lU01 

is given. — ^Parry and Seager, Perfum, essent. Oil Rec.y 1934, 213. See also 

Perfum. essent. Oil Rec,, 1933, 149, and Gamier, Perfum. essent. Oil Rec., 
1933, 370; dso Perfum. essent. Oil Rec., 1936, 278. 

Details of cultivation and analysis of small samples of oil of rose in Cyprus. — 
Perfum. essent. Oil Rec., 1930, 257. 

Geraniol CioHisO^ 154*144 (three-quarters of the liquid portion), and 
citronellol CioH,oO — 156*16 (the remaining 25%). Linalol is isomeric with 
geraniol, sp. gr., 0*870. B.p., 197®. It is contained in coriander, thyme and 
other oils and is either + or — rotatory. 

Geraniol is an important base in perfumery. It is not made synthetically, 
but occurs in a number of oils, especially palmarosa and Java dtronella — in 
these it is free, in other oils it occurs as ester; acetate and tiglate. 

“Rhodinol’^ is a blend of the two alcohols geraniol and citronellol, from 
pelargonium leaf oil. Some workers give the name as synonymous with geraniol 
— others as synonymous with citronellol. 

75% or 76% at most is the highest amount of alcohol calculated as geraniol 
that should be allowed in a normal pure otto. Pure otto never has specific 
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gravity as high as 0-862. Frequently it is as low as 0*850. Any otto with a 
refractive index below I *4600 is adulterated, and almost invariably with alcohol. 
Considering that about 50% of the adulterated samples contain alcohol, which 
is used to adjust the high sp. gr. and refractive index of the geraniol compounds 
added, the following test is valuable: — 

. If 5 ml. be well shaken with 10 ml. of warm water and the mixture allowed to 
separate, the refractive index of the washed oil at 25® should not differ from 
that of the original oil by more than 0*0015 (absence of alcohol). 

The detennination of the refractive index should be made on the separated 
otto when quite clear, filtered if necessary, but not dried with any drying agent, 
since the original oil, owing to the method of distillation, is saturated with water, 
— Parry. 

Although the predominating constituent, geramol is by no means the most 
important, as both citronellol and nerol, and esters of the respective alcohols 
and other bodies, contribute largely to the fragrance of the oil. Phenyl ethyl 
alcohol, which possesses a mild odour, appears to be contained in otto and in 
neroli oil, not only as such, but also in the form of esters of benzoic and phenyl 
acetic acids. Although this alcohol is contained in exceedingly small quantity 
in otto, it represents quantitatively the chief volatile constituent of rose petals. 
Being freely soluble in water, it remains behind for the most part in the aqueous 
portion of the distillate from which the otto has been removed. 

The so-called stearoptene of otto is a mixture of homologous hydrocarbons. 


OLEUM ROSMARINI 

Oleum Rosmarini {B.P. Add. II). Contains not less than 
2% w/io of esters as bornjd acetate, Ci2H2o02, and not less than 
9% to / 10 of free alcohols as bomeol, CioHjsO. Sp. gr., 0*900 to 
0-919; y-D, —5® to -f 10 °; «d 3 o»> 1*466 to 1*476. Soluble in 1 
volume of alcohol (90%) and in 10 volumes of alcohol (80%). 
Oleum Rosmarini, U.S.P. XII y contains not less than 1*5% of 
esters as bornyl acetate, and not less than 10% of total borneol, 
free and as esters. Sp. gr. at 25®, 0*894 to 0*912; at 25®, —5° 
to +10°; Md 2 oo, 1*4640 to 1*4760. 

Spanish rosemary oil of really first quality can scarcely be distinguished from 
French oil, but the coarser quality is, as a rule, found on the market. For 
analytical characters see Maurice and Salamcn, Perfum. essent. Oil Rec.y 1923, 
231, also Simmons, Perfum. essent. Oil Rec.y 1923, 233. 

The ester content of Spanish oil is usually below the B.P. limit. 

For the characters of Sicilian essential oils, including rosemary, sec Fellini, 
Chem. & Drugg.y ii/1923, 391, and for Yugoslavian oils see Perfum. essent. Oil 
Rec.. 1931, 62. 

The presence of light camphor oil may be detected by the test for furfur- 
aldehyde, vide test under 01, Menth. Pip, 


OLEUM SANTALI 

Oleum Santali (B.P. Add. I). Contains not less than 2% lo/zo 
of esters, calculated as santalyl acetate, C17H26O2, and not less 
than 90% w/w of free alcohols, calculated as santalol, 0x^1124,0 > 
Sp. gr., 0*973 to 0-985; ai,, ~15® to —20 °; 72d2o«, 1*505 to 1-510. 
Soluble at 20° in 5 volumes of alcohol (70%). The N.F. VII 
oil has a sp. gr. at 25° of 0*965 to 0*980; a^, —15° to —20® at 
25°; Wd 2 oo> 1*500 to 1*510; yields not less than 90% of alcohols, 
as santalol. 



0 


OLEUM SASSAFRAS 


271 


Structure of the woods of sandalwood substitutes described.— Per/um. essent. 
Oil Rec.y 1931, 332. Kalamet, an Indian substitute. — Perfum. essent. Oil Rec,, 
1932, 318. 

Analytical characters of East Indian oil. — Clevenger, Quart. J. Pharm.. 1932, 
590. 

West Indian sandalwood oil is obtained from the wood of Amyris balsantifera. 
The oil is dextrorotatory. It contains amyrol, probably a mixture of alcohols 
which differ from santalol. 

The yield of oil was found to vary considerably, being least in sandalwood 
chips, probably due to the inclusion of larger proportions of sap wood. The 
sp. gr. is sometimes outside the U.S.P. XI limits (0-965 to 0-980 at 25®), values 
both above and below being found. The opticd rotation gave values up to 
—22-50. The refractive index of official and non-official varieties of sandal- 
wood oil are essentially identical. The sp. gr. and refractive index are of little 
value for detecting non-official varieties, i.e., Australian, New Caledonian, 
African and Amyris species but the optical rotation is important. — ^J. F. 
Clavenger, J. Amer, pharm. Ass., 1938, 580. 

Oleum Santali Australiensis (B.P.). Contains not less than 
90% zv/zv of free alcohols as C15H24O. Sp. gr., 0*970 to 0*976; 
a©, —3° to — 1 0 °; Md 2 o®> 1 *498 to 1 *508. Soluble in 3 to 6 volumes of 
alcohol (70%). Essence de Santal d*Australie and Essence de 
Santal Citrin, Fr. Cx. 1 937, contain 80% of santalol, by acetylation 
in presence of pyridine. 

Numerous i)apers have been published comparing East Indian and Australian 
sandalwood oils. 

West Australian sandalwood oil of good quality is now available, containing 
95% alcohol (calculated as santalol) and closely resembling the East Indian 
oil, although it has not been proved that the alcohols are identical with the 
santalols of the East Indian oil. The oil, which is obtained from S. spkatum 
and S, lanceolatum, is not inferior therapeutically to that obtained from 
S. alburn. — ^P. May, Pharm. J., i/1928, 368. 

No evidence that the alcohols in W. Australian oil differ from those of Mysore 
oil, and its therapeutic value is at least equal to that of S. album. — W. H. 
Simmons, Ckem. & Drugg., i/1928, 171. See also a contra view. — ^A. R. Penfold, 
Chem. & Drugg., ii/1928, 496. 

See also Venkatesaiya and Watson, J. Soc. chem. Ind., Land., Nov. 1928; 
Penfold, Perfum. essent. Oil Rec., 1928, 417; and 1933, 46; also ibid., 1932, 
349. 376. 

For the volatile oil of Queensland sandalwood {Santalum lanceolatum), see 
Jones and Smith, Perfum. essent. Oil Rec., 1931, 47. 

For the therapeutic action of sand^wood oils, both Australian and East 
Indian, see Boldecker and Ludwig, Pharm. Ztg,, Berlin, 1928, 13, 938, per 
Quart. Pharm., 1928, 666. Australian oil has no antiphlogistic properties 
and its substitution for the oU of Santalum album is not permissible. 

Determination of Free Alcohols by means of acetic anhydride and sodium 
acetate includes free alcohols and combined, but gives deficient results for 
tertiary alcohols such as linalol. The usual method of acetylation gives results 
some 10% higher than those obtained in the presence of pyridine or by phthalic 
esterification; it is known to include also alcohols combined as esters, but when 
allowance is made for these the results are still from 5 to 8*5% higher. Method 
using pyridine in the process of acetylation, see Delaby, Sabetay and Breugnot, 
Perfum. essent. Oil Rec., 1935, 334. 


OLEUM SASSAFRAS 

Oleum Sassafras (B.P.C.). Soluble in 3 volumes of 
alcohol (90%) the solution being neutral to litmus. Sp. gr., 
1*070 to 1*084; 1*523 to 1*531; H- 1° to +5°. Oleum 

Sassafras, U.S.P. Xlly should be soluble in 2 volumes of alcohol 
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(90%). Sp. gr. at 25°, 1-065 to 1-077; at 25°, -f 2° to +4°; 
«D 2 o»» 1*5250 to 1*5350. 

Safrolum (B,P.C.). CioHnOj- 162-1. The m.p., determined by the 
B,P. method for Oleum Anisi, is not below 11® and the congealing point not 
below 10®. Sp. gr., 1-104 to T 107; WDaos 1-536 to 1*539. Soluble in 3 volumes 
of alcohol (90%) and in 10 volumes of alcohol (80%). 


OLEUM TEREBINTHIN/E 

Oleum Terebinthinse (B.P.). Sp. gr., 0-860 to 0-870; 
,«D 2 o«» 1*467 to 1*477. Iodine value, using a larger quantity of 
iodine monochloride and allowing absorption to proceed for 
exactly one hour, not less than 340. Residue, by rapid evaporation 
from a flat dish on a water-bath, not more than 0*5%. The B.P, 
Add. I directs that in detemining the iodine value of Oleum 
Terebinthinae the oil be weighed into a small glass tube and 
introduced into a dried vessel containing the iodine monochloride 
solution and carbon tetrachloride. Absorption is allowed to 
proceed in the dark for exactly 1 hour at a temperature of 15° 
to 20°. The U.S.P. XII oil has a sp. gr. at 25° of 0*854 to 0-868. 
«n 2 o®» 1*4680 to 1*4780. 90% of the oil distils between 154° and 
170°; complies with a test for acidity, and a test for mineral oil, 
when the unabsorbed viscous layer, on mixing with 4 volumes of 
sulphuric acid at 60° to 65°, does not exceed 1%; 2% w/v of 
residue on evaporation is allowed. The U.S.P. XII specifies that 
Oleum Terebinthinae Rectificatum be used for internal use and 
it must not have become turbid; sp. gr. at 25°, 0*853 to 0-862; 
non-volatile residue, not more than 0*3%. 

Terebinthina {N.F. VII). Contains not more than 2% of foreign organic 
matter; alcohol-insoluble residue, not more than 2%. 

The B.P. specifies **oil distilled from the oleo-resin’’; the oil so 
obtained is commercially known as “gum turpentine” to dis- 
tinguish it from “wood turpentine” which is the first fraction 
obtained on the steam distillation of the stumps and waste. The 
two varieties closely resemble one another. For distinction 
between gum and wood turpentines see Parry, The Chemistry 
of Essential Oils and Artificial Perfumes. 

The optical rotation of turpentine derived from different species of Pinus 
compared. — ^Herty, Yearb. Pharm.^ 1908, 199. 

Examination of turpentine and turpentine substitutes. Wood turpentine may 
be detected by shaking with an equal volume of saturated sulphurous acid 
solution. Wood turpentine assumes a yellow colour, Russian and Swedish 
turpentine become greenish-yellow, and American and French turpentines 
remain colourless. — H. Coste, Analyst, 1908, 219. 

A rapid method for the determination of petroleum in turpentine is given 
by Frey, Svenskfarm. Tidsskr., 1908, per Quart. J, Pharm,, 1908, 201. 

Assay. The following assay and standard for turpentine in Liniment of 
Turpentine is recommended by the Sub-Committee on the Assay of Galenicals 
of the Committee on Pharmaceutical Chemistry; — ^Weigh accurately about 50 g., 
acidify^ with dilute sulphuric acid, using solution of methyl orange as indicator, 
distil m steam and collect the distillate in a separator; from time to time 
separate the aqueous portion of the distillate and return it to the boiling-flask; 
when all the volatile matter has been distilled, remove the aqueous portion of 
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the distillate and measure the oily liquid* The oily liquid obtained should 
amount to not less than %Z%v/v} and not more than 70% v/w and should have 
refractive index at 20®, 1*465 to {British Pharmacoposta Commission 

Report^ No. 11, May 1939.) 

Turpentine and White Spirit for Paints* 

The following British Standard Specifications have been prepared by the 
British Standards Institution for turpentine and white spirit for use m paints; — 

B.S.S, No. 244—1936 relates to turpentine type I, and includes requirements 
regarding description (genuine refined gum spirits of turpentine), sp. gr. (0*862 
to 0*872 at 15*5®), distillation (not more than 1% below 150“ and not less than 
95% below 170® at 760 mm. pressure), non-volatile residue (not exceeding 
2% and is wholly organic), refractive index (1*469 to 1*478), ^polymerisable 
residue (not more than 11%), flash point (not below 90 F., Abels closed test) 
and sampling. 

B.S.S. No. 290—1936 refers to turpentine type II, which is genuine turpentine 
distilled from pine oleo-resins or obtained from resinous wood by steam or 
destructive distillation; the specifications give requirements for specific gravity 
(0*859 to 0*875), distillation (as for type I except 70% below 170® and not less 
than 90% below 180®), non-volatile residue (2%), refractive index (1 *463 to 1 *483), 
unpolymerisable matter (16%), flash point and sampling. 

B.S.S. No. 245—1936 covers the requirements of white spirit for use in 
thinning paints and varnishes. It should be wholly a petroleum product 
complying with requirements for distillation (not more than 10% below 150® 
and not less than 80% below 190*), freedom from grease, nqn-volatile residues 
(on water-bath and by spontaneous evaporatioiO, neutrahty, freedom from 
objectionable sulphur compounds, volatility, and flash point (not below 78 ), 

The appendices to the three specifications give the methods to be used tor 
determining the volatility, freedom from objectionable sulphur compounds, the 
polymerisation test and the procedure for the distillations. 

Leseo^pinene or terehentene of Berthelot is obtained by fractionation of 
French oil of turpentine as a colourless mobile liquid of charactenstic odour. 
Sp. gr., 0*8767 at 0* and 0*8619 at 17*9®. 

Russian Turpentine Oil* Authentic samples contain 40 to 70 distilling 
between 155® and 160®, and consisting chiefly of pinene. The oils amvingm the 
London markets have these ‘‘middle runnings” removed. 

Indian Turpentine, from P. longifolia, constituents of. — ^J. L, Simonsen, 
J. chem* Soc., May 1929, 670. 

Oeegon and Coloeado Douglas fir oils from trees grown in Britain. 
Geraniol the chief odorous constituent of the first. The odour of the other 
appears due to the large proportion of pinene and bornyl acetate. — C. T. 
Bennett, Perfum. essent. Oil Rec., 1920, 218. 

Terebenum (B.P.). Sp. gr., 0*862 to 0*87; ai>, —2® to +2°; 
«D 2 o®, 1-471 to 1*474. Distils between 160° and 190° leaving only 
a slight viscous residue, and not less than 80% distils between 
165° and 185°. Residue by rapid evaporation from a flat dish on a 
.water-bath, not more than 2% w/w, 

Terpini Hydras. {B.P.C.) melts between 116® and 119®. Ash, not more 
than 0*05%. 

Terpineol (B.P. Add. VI). CioHigO = 154*1. Sp. gr., 
0*934 to 0*938; nj^^oo, 1 *4825 to 1 *4855. Not less than 96% distils 
between 214° and 220°. 


OLEA EXPRESSA 

The term “expressed,” as applied to oils, is only of generic 
value, as a great number of these oils are not prepared commercially 
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by an expression process. The methods used may be divided into 
three classes, a process of boiling out by water or steam, expression, 
and extraction by volatile solvents. The first two of these methods 
are very old, and in various parts of the world they are still 
practised in what is probably their original and very crude manner. 
Oils obtained by any of the above methods are often further 
treated by a refining and bleaching process to improve their 
quality. A boiling out process is mostly used for the preparation 
of animal oils and fats; the crude material being boiled with water 
or salt solution and the oil separated by gravity; oils obtained in 
this way are generally subjected to a refining process. Expression 
is used for a very large number of vegetable oils. The presses 
used in some parts of the world are still very crude, consisting of 
a lever and weights; in modem machinery advantage is taken of 
the hydraulic press, in which pressure round about three tons 
per square inch may be exerted. When the oil is expressed from 
the whole or ground material without any application of heat it is 
called “cold-drawn.*’ Very often the ground material is subjected 
to moderate heating, with or without the addition of water, in the 
form of steam, and then pressed. In some cases these processes 
may be combined, a portion of the oil being obtained by cold 
expression and the material being then ground, heated and again 
pressed. Oils obtained by a process involving heating are generally 
darker in colour and of inferior taste and odour. The solvent 
extraction process is used for many different oils and also to 
remove the oil left in the “cake” by the hydraulic presses. Various 
solvents are used, petroleum ether, carbon tetrachloride, carbon 
disulphide and some of the chloro derivatives of ethane and 
ethylene. The product is generally inferior to an expressed oil, 
may contain traces of solvent or non-volatile residues, and gener- 
ally requires refining and bleaching. Refining and bleaching 
processes are applied to oils to remove excessive fatty acids, 
colouring matter, mucilaginous and albuminous matter and the 
products of rancidity. The general process is first to neutralise 
the oil with soda, the free fatty acid being thus removed as soap. 
The oil is then, if necessary, bleached by charcoal or absorbent 
earths, and finally treated by steam in vacuo to remove traces of 
volatile substances. Details of the method of extraction used for 
industrial oils, with the chemical components and analytical 
data, can be found in Chemical Technology and Analysis of Oils^ 
Fats and Waxes, Lewkowitsch; Laboratory Companion to Fats 
and Oils Industry, Lewkowitsch; Edible Oils and Fats, Fryer and 
Weston; Technical Handbook of Oils, Fats and Waxes, Elsdon; 
and other standard works. 

British Standard Specifications have been prepared by the Technical 
Committee of the British Standards Institution for a number of animal and 
vegetable oils. Certain of these oils have monographs in the B.P. and 
in which cases the British Standard Specifications differ in certain particulars 
and are not intended to be applied to medicinal oils. The following have been 
published: — 
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Castor oil, first quality 
Coconut Oil 

Cod-liver Oil for sulphonation purposes . . 

Controlled Cod-liver Oil mixtures for animal feeding 


purposes 

Cotton Seed Oil, refined 

Ground Nut Oil 

Japanese and/or Korean Sardine Oil 
Linseed Oil, raw, for general purposes 
Linseed Oil, for paints 

Maize Oil, crude 

Oils, Thinners, Driers and Extenders for paints . . 
Olive Oil 

Palm Kernel Oil, crude 

PeriUa Oil 

Rape Seed Oil . . 

Sesame Oil 

Soya Bean Oil 

Tung Oil, Type F for paints 

Veterinary Cod-liver Oil 

Vitamins A and D in Oil for animal feeding purposes 
Whale Oil 

Sampling of fats and fatty oils in packages or in bulk 


B.S.S. 

Date 

650 

1936 

628 

1935 

868 

1939 

910 

1940 

655 

1936 

629 

1935 

783 

1938 

632 

1935 

242 

1936 

651 

1936 

925 

1940 

630 

1935 

652 

1936 

654 

1936 

631 

1935 

656 

1936 

653 

1936 

391 

1936 

839 

1939 

909 

1940 

836 

1939 

627 

1935 


Determination of Iodine Values of Oils and Fats. The iodine value of 
a substance is the weight of iodine absorbed by 100 parts by weight of the 
substance when determined by one of the following methods (B.P. Add. II ): — 

(1) Iodine Monochloride Method* The iodine monochloride solution is 
prepared by one of the following methods: (a) Dissolve 13 g. of iodine in 
1000 ml. of glacial acetic acid. To 20 ml. of this solution add 15 ml, of solution 
of potassium iodide and 100 ml. of water and titrate the solution with N/10 
somum thiosulphate. Pass chlorine, washed and dried, through the remainder 
of the iodine solution until the amount of N/10 sodium thiosulphate required 
for titration is apjjroximately, but not more than, doubled. (Jb) Iodine 
trichloride, 8 g.; iodine 9 g.; glacial acetic acid, sufficient to produce 1000 ml. 
Dissolve the iodine trichloride in about 200 nil. of glacial acetic acid;^ dissolve 
the iodine in about 500 ml. of glacial acetic acid; mix the two solutions, and 
add sufficient glacial acetic acid to produce the required volume. 

Place the oil, or fat, accurately weighed, in a dry stoppered vessel, add 10 ml. 
of carbon tetrachloride, and dissolve. Add 20 ml. of solution of iodine mono- 
chloride, insert the stopper, previously moistened with solution of potassium 
iodide, and keep in a dark place at a temperature of about I?** for halt an hour. 
Add 15 ml. of solution of potassium iodide and 100 ml. of water; shake, and 
titrate with N/10 sodium thiosulphate, using mucilage of starch as indicator. 
Note the number of millilitres required {d). At the same time carp^ out the 
operation in exactly the same manner but without the substance bein^ tested, 
and note the number of millilitres of N/10 sodium thiosulphate required (6). 

Calculate the iodine value from the following formula: — 

(b-a) X 0-01269 x 100 
Iodine V ue - gtammes) of substance. 

The approximate weight, in grammes, of substance to be taken may be calculated 
by dividing 20 by the highest expected iodine value. If more than half the 
available halogen is absorbed, the test must be repeated on a smaller quantity 
of the substance being tested. 

(2) Pyridine Bromide Method. The pyridine bromide solution is prepared 
as follows: Dissolve 8 g. of pyridine and 10 g. of sulphuric acid in 20 ml. of 
pure glacial acetic acid, keeping the mixture cool: Add 8 g. of bromine dis- 
solved in 20 ml. of pure glaci^ acetic acid and dilute to 1000 ml. with pure 

Place the substance, accurately weighed, in a dry, stoppered vessel, add 10 ml. 
of carbon tetrachloride and dissolve. Add 25 ml. of solution of pyridine bromide 
and allow to stand for 10 minutes in a dark place. Complete the determination 
as described under the iodine monochloride method, beginning with the words 
“Add 15 ml. . , The approximate weight in grammes of substance to be 
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taken may be calculated by dividing 12-5 by the highest expected iodine value. 
If more than half the available halogen is absorbed the test must be repeated 
on a smaller quantity of the substance being tested. 

For description of the original method of Von Hiibl, see p. 190, VoL II, 2UtEdn. 

Dichloratnine has been used for the determination of iodine values and the 
results, within the limits of experimental error, agree with those obtained with 
Wijs* solution. The reagent is prepared as follows: — ^To a solution of 0*05 mol. 
of dichloramine in about 700 ml. of halogen stable acetic acid add 0*1 mol. of 
dry powdered potassium iodide in small quantities at a time with continual 
shakmg. When ^ the iodide is dissolved, dilute to 1000 ml. with acetic acid. 

The reagent may be stored in a bottle with a dark felt cover to minimise 
decomposition by light and to deter freezing. The iodine equivalent is determined 
in the usual way by determining the iodine liberated from a known volume of 
excess of aqueous potassium iodide. 

Comparison of results of the Hhbl, Wijs, Hanus and Margosches methods by 
determining with them the iodine values of oleic, linolic and erucic acids, 
triolein and trilinolin. The methods of Hubl and Hanus show no significant 
differences for oleic acid and trilinolin, and methods of Wijs and Hanus show 
no significant differences with linolic acid, erucic acid and triolein. — I. Netto, 
per Analyst, 1936, 867. 

Thiocyanogen Value — a new constant of oils and fats — is of special 
use in determining the amount of linolic acid in an oil. Thiocyanogen, like 
iodine, is quantitatively^ absorbed by substances containing a double bond, but 
with fatty adds containing a triple bond (stearolic, behenolic) there is no absorp- 
tion; and with linolic aad there is only absorption of half the thiocyanogen 
corresponding to its iodine value. — Analyst, 1926, 157, 264, 

Determination of Unsaponifiable Matter, Unsaponifiable matter is 
defined as consisting of that material present in oils and fats which, after 
saponification of the oil or fat by caustic alkali and extraction by a solvent 
specified remains non-volatile on drying at SO". 

The following is the method given in B.P, Add. II for the determination of 
unsaponifiable matter in fixed oils and fats. 

Weigh accurately a quantity of oil or fat, not exceeding 2*5 g., but not less 
than 2-0 g., and boil on a water-bath for one hour with 25 ml. of N/2 alcoholic 
potassium hydroxide in a flask provided with a reflux condenser. Wash the 
contents of the flask into a separator by means of 50 ml. of water and extract 
by shaking vigorously, while still slightly warm, with three successive quantities 
of 50 ml. of ether, washing the flask with the first quantity of ether. Mix the 
ethereal solutions in a separator containing 20 ml. of water. (If the ethereal 
solutions contain solid suspended matter, filter them into the separator through 
a fat-free filter-paper and wash the filter-paper with ether.) Gently rotate the 
separator for a few minutes without violent shaking, allow the liquids to 
separate, and run off the aqueous layer. Wash the ethereal solution by shaking 
vigorously with two successive quantities of 20 ml. of water; then wash three 
times wim 20 ml. of N/2 aqueous potassium hydroxide by shaking vigorously 
on each occasion, each alkali treatment being followed by washing with 20 ml. 
of water. Finally, wash with successive quantities of 20 ml, of water until the 
aqueous layer is no longer alkaline to solution of phenolphthalein. Transfer 
the ethered extract to a weighed flask, washing out the separator with ether; 
distil off the ether and add 3 ml. of acetone. By the aid of a gentle current of 
air remove the solvent completely from the flask, which is preferably held 
obliquely and rotated, almost entirely immersed in a boiling water-bath. Dry 
to constant weight at a temperature not exceeding 80®. After attaining constant 
weight, dissolve the contents of the flask in 10 ml. of freshly-boiled alcohol 
(95%), previously neutralised to solution of phenolphthalein. Titrate with 
N/10 sodium hydroxide, using solution of phenolphthalein as indicator. If 
the amount of N/10 sodium hydroxide required does not exceed 0*1 ml., the 
unsaponifiable matter is to be taken as the amount weighed. Calculate the 
unsaponifiable matter as a percentage of the oil or fat. If the amount of N/10 
sodium hydroxide required exceeds 0-1 ml. the test has not been properly 
carried out and must be repeated. Reagent . — Solution of potassium hydroxide, 
alcoholic, N/2; a solution containing 28*05 g. KOH in 1000 ml. of alcohol 
(95%). 

Determination of Acetyl Value, The B.P. Add. VI defines the acetyl 
value of a substance as the number of mg. of potassium hydroxide required to 
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neutralise the acetic acid liberated when 1 g. of the acetylated substance is 
hydrolysed. The acetyl value may be calculated from the following formula; 

Acetyl Value - 

1336 •— a 

where a = saponification value of the original substance 
e e e 1 • ” sapoui fication value of the substance acetylated by the 

method described m the B.P. for the determination of free alcohols in volatile 
oils. 

XJltru-viotet Absorption of certain vegetable oils may be used as an 
indication of their commercial treatment. The mean value of e at 270 -0 mu 
(e^log. lo/I) for 1% solutions in hexane in a cell 1 cm. thick, for virgin olive 
oil “ 0 • 1 60, for refined oil = 0 -700 and for oil from refined pulps = 1 -450. The 
effect of heating an oil is to raise c.—J. Guillot, Ann. Falsif., 1935, 28. 69, per 
Analyst, 193S, 432. 

Colour Measurement of Oils. The inaccuracies of the Lovibond method 
of measurement due to the variations of the human sight are eliminated by the 
use of Wratten filters to obtain a light in a narrow wave-band, a copper sulphate 
cell to eliminate the infra-red and a photo-electric cell to measure the light 
transmitted through a cell containing the oil. A series of Wratten filters may 
be used or the readings confined to two, Wratten No. 62 and No. 71 A. The 
percentage of light transmitted is obtained by dividing the reading obtained 
with the oil by that obtained with an empty cell and multiplying by 100. This 
figure subtracted from 100 gives the percentage of light extinguished. Readings 
are reproducible to within 1 or 2% by different workers. The results obtained 
with a Wratten No. 71A are roughly correlated to those obtained in Lovibond 
red units but are in different units. — ^E. R, Bolton and K. A. Williams, Analyst, 
1935, 447. 

Products Responsible for the Taste and Odour of Vegetable Oils, 
The process of renximg removes something which cannot be detected chemically* 
but which is sufficient to alter the taste of the oil. This occurs during the 
deodorisation with superheated steam. The substances removed during this 
process are hydrocarbons. In olive and arachis oils the amoimt of these 
substances is estimated at 0*07 and 0*0018 g. per kg. respectively. — Mercelet, 
J. Pharm. Chim., ii/1936, 213, 

Estimation of Rancidity. The Kreis test is usually employed. Kerr’s 
modification of this test is as follows: 10 ml. of melted fat or oil is vigorously 
shaken for thirty seconds with 10 ml, of hydrochloric acid (sp. gr. 1*19), 10 ml. 
of a 0*1 % solution of jjhloroglucinol in ether is added, and the mixture shaken. 
A red colour in the acid layer indicates that the fat or oil is rancid. — Industr. 
Engng Chem., anal. Edit., 1918, 471. 

The substance present in rancid oils and fats which gives rise to the red colour in 
the I^eis test is epihydrinaldehyde. The Kreis test is usually applied as a qualitative 
test, the quantitative result by measurement of the depth of the red colour being 
difficult and often inaccurate. The following method which is standardised on 
epihydrinaldehyde gives quantitative results. The oil (0*5 to 1 g.) is dissolved 
in siuficient of a 1 % solution of phlorogludnol in acetone to give a 10% solution. 
A number of drops of sulphuric acid equal to the number of ml. of solution are 
added, and the mixture is placed in a water-bath at lO"* for 15 minutes. The 
depth of the red colour is measured in a Lovibond tintometer. Red units 
— 0*625 -7-97 —rancidity as percentage of epihydrinaldehyde. Water must be 
excluded from the test. — M. Pyke, Analyst, 1935, 515. 

Fats may undergo degradation in other ways than by the formation of 
epihydrinaldehyde, the proportion of which increases to a certain point, but 
finally it may become constant or even diminish as auto-oxidation proceeds. 
Strict paralleJism between the intensity of the Kreis reaction and the extent to 
which auto-oxidation has procedded cannot therefore be expected. The red 
colour is produced by a number of substances such as allyl alcohol, allylamine 
and diallylcarbamide; also with advanced deterioration of fats sparingly soluble, 
colourless aldehyde phloroglusides are formed, the Kreis colour reaction being 
prevented. The foltowing method avoids the interference of any of these causes. 
The oil is mixed in a short test-tube with an equal quantity of ice-cooled 
concentrated hydrochloric acid. A cotton-wool plug, inserted in the upper dry 
part of the tube, is moistened with 1 ml. of a 0 • 1 % solution of phloroglucinol in 
alcohol and 10 drops of at least 20% hydrochloric acid. The tube is well 
shaken for 1 to 2 minutes without splashing the cotton and may if necessary be 
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gently warmed (to about 40®). Red colour of the lower surface of the cotton 
indicates epihydrinaldehyde. A quantitative method using a special apparatus 
is also described. — K. Tatifel and Sadler, Analyst^ 1934, 353. 

Oils protected from light may remain free from rancidity for several months, 
but will give strong positive tests with Kreis reagent, — N. R. Col and J. A. 
Le Clerc, Industr. Engng Chem., anal, Edn.t 1934, 245. 

A method based on the determination of the amount of iodine liberated from 
potassium or barium iodide, stated to be applicable to rancid fats of aU types, 
even such as do not invariably give indication of rancidity with the Kreis test 
such as rancid cacao butter and oils blovim at high temperatures, is described 
by A. Taffel and C. Revis, J. Soc. chem. Jnd., Land., 1931, 87T, 

Selective Ooddation of Animal and Vegetable Fats, Selective 
oxidation is used as a means to determine the purity of an animal or vegetable 
fat. Conditions are established under which the amount of oxidation of the 
more highly unsaturated acids is far greater than that of the less unsaturated and 
the difference between them is constant and measurable. A weighed quantity 
of oil or fat is treated with a solution of sodium dichxomate in acetic acid for a 
definite time and at a definite temperature. Ferrous sulphate is then added 
and the excess estimated with standard potassium permanganate solution, 
diphenylamine oxidation-reduction indicator being used. From this an oxida- 
tion value is calculated. Fats with similar iodine value do not give similar 
oxidation values. The method is particularly applicable for the detection of 
hydrogenated fats which give low oxidation values, making their detection in 
other fats fairly certain. — ^W. A. Alexander, Analyst, 1938, 157. 

The Bellier Values, Bellier values for different oils are as follows: 
arachis 38-41; coconut 10-5; cod-liver 9-5; mastic tree oil 16-75-17*75; linseed 
16-5-20; olive 9-5-19; castor 0-5; soya bean 16-19; tea-seed 7-10; olive oils of 
different origins; Morocco 10-5; Tunis 16; Tunis with 10% arachis 19; Sfax 
17; Sfax with 10% arachis oil 20-5. — R. Marcille, Analyst, 1940, 170. 

The Blarez Value, The temperature of crystallisation of the alcoholic 
solution of the potassium soaps of the fatty acids obtained by saponifying 1 *5 ml. 
oil with 15 ml alcoholic potash (45 g. per litre). Pure olive oil 10-16, average 
12; with 10% arachis oil the figure becomes 16-5; pure arachis oil 28. — R. 
Marcille, Analyst, 1940, 170. 

Antioxygens Present in Oils, The naturally occurring antioxygens 
present in oils are destroyed when the oils are boiled witli dilute mineral acids 
or with water. The antioxygens are present to a greater degree in the residual 
material of the seeds from which the oil is extracted than in the extracted oil. 
Concentrates have been prepared from soya-bean cake and from linseed oil 
and have been called inhibitol concentrates; they are probably a complex mixture 
of organic compounds. Considerable research has been done, see Olcott and 
Mattul, J. Amer. che7n. Soc., 1936, 1627; T. G. Green and T. P. Hilditch, 
J, Soc. chem. Ind,, Lend., 1937, 23T. 

Oat starch has been shown to be of use as an antioxygen to retard the formation 
of rancidity in lard and oleomargarine, from 0-5 to 1’0% being added. — 
F. N. Peters and S. Musher, Industr. Engng Chem., anal. Edn.. 1937, 146. 


NOTES ON INDIVIDUAL FIXED OILS 

For other oils see under the corresponding drugs. 


OLEUM ARACHIS 

Oleum Arachis (JB.P.), Sp. gr., 0-916 to 0-920. 

1*4625 to 1-4645; acid value, not more than 4; saponification 
value, 188 to 196; iodine value, 85 to 99. Complies with tests for 
absence of cottonseed oil, sesame oil and other vegetable oils. 
Huile d*Arachide, Fr, Cx. 1937, commences to solidify at 3°; 
at —b° it forms a senii-transparent fat; 1-4704 to 1-4714. 

The B.S.S No. 629 — 1935 requires the oil to remain clear when kept at a 
temperature of 17-5® to 20® for 24 hours. It also includes requirements for 
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colour, sp. gr. (0*917 to 0*919), tidso® (1*4^0 to 1*472), sapomfication value 
(not below 188), iodine value (85 to 99), acidity and unsaponifiable matter. 
The apparent proportion of arachis oil is calculated from the weight of crystals 
obtained in the “Evers” test after applying corrections given for solubility of 
aracbidic acid in alcohol and a factor for converting the acid to arachis oil; it 
should contain not less than 96%. 

To test for arachis oil in other oils, boil 1 ml. for 5 minutes under 
a reflux condenser with 5 ml. of 1 *5 N alcoholic potash, add 1 *5 ml. 
of acetic acid and 50 ml. of 70% alcohol, warm until clear, cool 
slowly to 15*5°; at this temperature it should remain clear for 5 
minutes. If a precipitate is formed, 5 g. of the oil are refluxed for 
5 minutes with 25 ml. of 1*5 N alcoholic potash and then 7*5 ml. 
of acetic acid and 100 ml. of 70% alcohol, containing 1% hydro- 
chloric acid, added. Keep at 12° to 14° for one hour and filter, 
washing with the alcohol hydrochloric acid mixture, at 17° to 19°, 
Dissolve the precipitate in hot 90% alcohol and cool to 15° for 
1 to 3 hours. Wash any crystals and dissolve in ether, evaporate 
and dry at 100°. The m.p., and the m.p. after recrystallisation, 
should be below 71°. If no crystals are formed dilute the alcohol 
to 70 % and keep at 17° to 19° for one hour. 

Arachis Oil in Other Oils, The following test for absence of arachis 
oil in other oils is recommended by the Sub-Committee on Fixed Oils, etc,, of 
the Committee on Pharmaceutical Chemistry: — ^Boil 1 ml. of the oil in a small 
flask under a reflux condenser with 5 ml. of 1*5 N alcoholic potassium hydroxide 
f^or ten minutes; add 50 ml. of alcohol (70%) and 0*8 ml. of hydrochloric acid. 
Cool, with a thermometer in the liquia, with continuous stirring, so that the 
temperature falls by about 1® per minute. Note the temperature at which a 
turbidity appears. No turbidity appears above the following temperatures for 
the respective oils: — ^Almond oil 4®, olive oil 9®. If a turbidity is formed above 
the required temperature, carry out the following test; — ^Boil 5 g. of the oil in a 
200-ml. conical flask with 25 ml. of 1*5 N alcoholic potassium hydroxide for 
five minutes under a reflux condenser. To the hot solution add 7*5 ml. of 
acetic acid and 100 ml. of alcohol (70%), containing 1 ml. of hydrochloric acid. 
Maintain the temperature for an hour at 12® to 14®. Filter, and wash with the 
same mixture of alcohol (70%) and hydrochloric acid at 17° to 19®, the pre- 
cipitate being broken up occasionally by means of a platinum wire bent into a 
loop. The washing is continued, until the washings give no turbidity with water. 
Dissolve the precipitate according to its bulk in 25 to 70 ml. of hot alcohol 
(90%), cool, and allow it to stand at IS® for three hours. If no crystals appear 
arachis oil is absent. If any crystals appear, filter, and wash at 15® with about 
half the volume of alcohol (90%), used for crystallisation, and, finally, with 
50 ml. of alcohol (70%). Dissolve the crystals in warm ether, and dry at 100®. 
The melting-point is low'er than 71®, Re-crystallise from a small quantity .of 
alcohol (90%); the melting-point, after drying at 100®, remains lower than 71° 
— {British Pharmacopoeia Commission R^ort^ No. 11, May 1939.) 


OLEUM COCOIS 

Oleum Cocois (J5.P.C.). Solidifying-point, 22° to 23*5°; 
«D 4 o®» 1-4485 to 1 *4495; acid value, not more than 6; saponification 
value, 255 to 258; iodine value, 7*9 to 9*5. 

Coconut oil from copra from four sources (Inner South Sea Islands, Borneo, 
Celebes and Rabaul) were found not to differ significantly in their properties. 
The mixed fatty acids prepared by the Twitchell process, fractionated, and then 
the methylated fractions refractionated, were found to be composed of the 
saturated acids, caproic 0*3%; caprylic 9*17%; capric 9*67%; lauric, 44*05 /„; 
myristic 15*86%; palmitic 9*58%; stearic 3*16®/o; with a small proportion of 
aracbidic acid and the unsaturated acids oleic 6*28% and hnolic 1*53% H. 
Nobori and M. Kawabata, Analyst^ 1941 299. 



280 


THE EXTRA PHARMACOPOEIA 


0 


A British Standard Specification (JB.S,S* No. 628—1935) has been 
issued by the British Standards Institution for coconut oil and includes require- 
ments regarding moisture content, colour, refractive index (1*4485 to 1*4492), 
iodine value (7*0 to 9*5), saponification value (not below 255), acidity (not more 
than the equivalent of 5-0% of lauiic add) and imsaponifiable matter (not 
exceeding 0*8%). The methods used for the tests and methods recommended 
for sampling fats and fatty oils are included in this and similar specifications. 

Palm Kernel Oil. A British Standard Specification, B,S.S. No. 652 — 
1936, has been issued for crude palm kernel oil and includes requirements 
regarding colour, refractive index (1 *443 to 1 *451 at 40°), iodine value (14 to 19), 
saponification vdue (242 to 252) and acidity (not more than the equivalent of 
6% of lauric acid). 


OLEUM GOSSYPII SEMINIS 

Oleum Gossypii Seminis (B.P,). Sp. gr., 0*920 to 0*925; 

1*4645 to 1*4655; acid value, not more than 0*5; saponifi- 
cation value, 190 to 198; iodine value, 103 to 115. Particles of fat 
separate below 1 2° and it congeals between 0® and — 5®. Complies 
with tests for absence of alkali, sesame oil and arachis oil. 

Cottonseed oil may be detected in other oils by mixing in a tube 
2*5 ml. of the oil with 1*25 ml. of amyl alcohol and 1*25 ml. of 
1% precipitated sulphur in carbon disulphide and placing in a 
boiling water-bath; no reddish colour should develop within 
30 minutes (Halphen’s test). Oleum Gossypii Seminis, U.S.P. XII, 
has at 25® a sp. gr. of 0*915 to 0*921; saponification value, 190 to 
198; iodine value, 105 to 114; solidification point of the fatty acids, 
28® to 35®. 

The B.S,S. No. 655 — 1936 for refined cottonseed oil does not apply to 
medicinal oil included in the B.P. The specification requires the oil to be the 
product of alkali refining the oil obtained by expression or extraction; it 
includes^ requirements regarding colour for deodorised oil and for common 
edible oil, sp. gr., refractive index, iodine value, saponification value (not below 
192), acidity (not more than the equivalent of 0*2% of oleic acid) and un- 
saponifiable matter. 

Oleum Lini (B.P.). Sp. gr. 0*930 to 0*940; Wd 4 oo, 1-4725 to 
1-4750; acid value, not more than 5*0; saponification value, 187 
to 195; unsaponifiable matter, not more than 1*5%; iodine value, 
170 to 200. The U.S.P. XII oil has a sp. gr. of 0*925 to 0*935 at 
25®; iodine value, not less than 170. 

Bow Linseed Oil for General Purposes. The British Standards Specifi- 
cation for oil for general purposes, B.S.S. No. 632 — 1935, includes requirements 
for colour, sp. gr. (0*931 to 0*936), refractive index at 20° (1*4800 to 1*4835), 
iodine value (not below 175), saponification value (not below 188), acidity (not 
more than the equivalent of 2 *0% of oleic acid), drying time, and unsaponifiable 
matter. 

Linseed Oils for Paints* 

The following British Standard Specifications have been prepared for linseed 
oil for paints: — 

B.S.S. No. 242 — 1936 covers refined oil; the specification includes require- 
ments regarding description, colour (not darker than fresh 0*02% iodine in 
9*2% potassium iodide solution), sp. gr. (0*930 to 0*934 at 15*5°), refractive 
index (1 *4808 to 1 *4824), iodine value, saponification value, acidity, drying time, 
unsapomfiable matter and sampling. 

B.S.S. No. 243 — 1936 relates to raw oil and includes requirements regarding 
description, colour, sp. gr. (0*931 to 0*936), tid (1 *4800 to I *4835), iodine value, 
saponification value, acidity, drying time, unsaponifiable matter and sampling. 
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B.S.S, No, 259 — 1936 refers to boiled linseed oil, the specification including 
requirements for description, colour, sp. gr. (0*935 to 0*955 at 15® and within 
±0*002 of that of an agreed sample), acidity (not exceeding the equivalent 
of 4*0% of oleic acid), drying time (not more than 24 hours at 60® to 70®F.), 
ash (not more than 0*5%), unsaponifiable matter (not more than 2*5%), rosinate 
driers and sampling. 

The appendices to the three specifications describe the methods to be used 
for the determinations of iodine value (Wijs), saponification value, acidity, 
drying time and unsaponifiable matter (this method is the process adopted by 
the Council of the Society of Public Analysts). — Analyst, 1933, 203. 


OLEUM HIPPOGLOSSI 

Oleum Hippoglossi (B.P. Add, II). Determined by the 
assay for vitamin A in relation to the Standard Preparation, 
contains in 1 g. not less than 30,000 units of vitamin A. The 
vitamin D activity varies and is usually between 2500 and 3500 
units per g.; when a statement is made of the number of units 
of vitamin D in halibut-liver oil the units enumerated should be 
those described under the biological assay of vitamin D. Sp.gr., 
0*924 to 0*929; acid value not greater than 1*0; saponification 
value not greater than 175; iodine value, not less than 115; 
iodine value of glycerides, 115 to 130; unsaponifiable matter, not 
less than 8%. Ultra-violet absorption at 300 mii not more than 
75% of that at 328 m/x. B.P. Add. IV alters the acid value to 
not more than 6*0, the iodine value to not less than 112, the 
iodine value of glycerides to 112 to 130, and the unsaponifiable 
matter to not less than 7%. Oleum Hippoglossi, U.S.P. XII, 
contains not less than 60,000 U.S.P units of vitamin A and not 
less than 6000 U.S.P. units of vitamin D per g., and may be 
flavoured by the addition of not more than 1% of an official 
flavouring substance. Sp. gr. at 25®, 0*920 to 0*930; unsaponifi- 
able matter, 7 to 13*5%; saponification value, 160 to 180; iodine 
value 125 to 155. 2 g. contains free fatty acids equivalent to not 
more than 1 ml. of N/10 sodium hydroxide. 

Determination of the Iodine Value of the Glycerides of Halibut-liver 
OillB.P. Add. Jl). Determine the iodine value of the oil by the pyridine 
bromide method (x). Determine the imsaponifiable matter (5') using 1 g. of 
the oil, evaporating the acetone from the unsaponifiable matter by means of a 
current of nitrogen and drying the residue at 80° in a current of nitrogen. Weigh 
the residue and immediately determine the iodine value by the pyridine bromide 
method (y). Calculate the iodine value of the glycerides from the formula: 
lOOac — Sy 
100 - S 

Determination of Ultra-violet Absorption. The B.P, Add. JI directs 
that the ultra-violet absorption of halibut-liver oil is determined at 328 myi. and 
at 300 mu, on a solution of the oil in cyclohexane. ... 

Blue values and iodine values of samples of halibut-liver oils of Imown ori^n 
compared with those of samples of the commercial oil and mixtures xvith 
cod-liver oil. — R. T. M. Haines and J. C. Drummond, J. Soc. ckem. Ind., Land., 
1934, 81T. . . . . . , ^ 

The “blue values” of samples of halibut-liver oil examined varied from 
300 to 1720. — ^R. T. M. Haines and J. C. Drummond, Brit. med. J.,i/1933, 558. 

Vitamin A Content of Fish-liver Oils {other than Cod). The range of 
vitamin A concentration is at least 2500 : 1 and is not parallel with vitamin D 
potency. The liver oils of haddock, whiting, skate of mediurn or small size, 
codling, and immature or small fish generally, are poor in vitamin A. Oils’ from 
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pollack, saithe, hake and ling are similar in potency to cod-liver oil; salmon, 
turbot, sturgeon and esj^ecially halibut yield fiver oils rich in vitamin A. The 
larger halibut occurring in northern waters yield the better liver oil. Unlike tjbie 
oils of other feh, halibut-liver oil shows a seasonal variation in vitamin A content 
independent of the spawning period. The oil is richest in vitamin A in May, 
subsequently falling, and rising to a second smaller maximum in September. 
There is possibly a connection between vitamin A content and the abundance of 
planktonic organisms from which the fish probably obtain carotene for conversion 
to the vitamin.-— J. A. Lovem, J. R. Edisbury and R. A. Morton, Biochem, J,, 
1933, 1461. 

Oils obtained from the stomach, mesentery and intestine contain up to ten 
times as much vitamin A as does halibut-liver oil, and as large a quantity may be 
obtained from the viscera as from the liver although the latter is of considerably 
greater weight, — J. A. Lovern, Nature^ Lond.y ii/1937, 276. 

Analytical Data 

It is the practice to standardise oils for sale to a definite vitamin A content. 
This may be done either by mixing strong and weak halibut-liver oils to give the 
desired vitamin content or by diluting a strong halibut-liver oil with another 
fish-liver oil, such as cod-liver oil, or even with a vegetable oil. There seems 
no objection to this practice, but if any other oil is added the product cannot be 
described as natural halibut-liver oil. The following variations were found in 
33 samples of halibut-fiver oils obtained during two seasons: Blue value, 205 to 
7100; vitamin A 328 mp., 6-8 to 144; sp. gr., 0*922 to 0*9286; 

«D 40 *i b470 to 1*488; iodine value. 111 to 171; saponification value, 150 to 
175: unsaponifiable matter, 8*3 to 21*5%. — ^N. Evers and W. Smith, Pharm, 
J., 1/1935, 417. 

Results are recorded of analyses of 30 samples of halibut-liver oil. The 
following ranges were found: — Blue value, 569 to 12,930; iodine value, 114 
to 161; 11040 ®, 1'4688 to 1 *4887; unsaponifiable matter, 6*34 to 17 *4; sterols in 
unsaponifiable matter, 31 •! to 73*8. There is an inverse relationship between 
the amounts of sterol and of vitamin A. — R. T. M. Haines and J. C. Drummond, 
Analyst, 1936, 2, 

The following ranges were obtained in analyses of 46 samples of halibut- 
liver oil during the 1935 season; average values obtained are included in brackets 
— ^Vitamin A, Blue value 495 to 6300 (1810); units per g. (Eig^,X1600) 
18,700 to 211,300 (58,620). Vitamin D (determined on 3 bulked samples of 
the 46 batches), 2300 to 2800 (2560) units per g. Sp. gr. 0*924 to 0*929 
(0*9265); 71d40®i 1*4709 to 1*4836 (l*4739). Saponification value, 160 to 
176 (171*2), Iodine value, 115 to 131 (121*4). Unsaponifiable matter % 
7*2 to 17*55 (10*42). Figures are also given for the acid values and for the 
iodine values of the unsaponifiable matter, the glycerides and the non-vitamin A 
unsaponifiable matter. — ^N. Evers, A. G. Jones and W. Smith, Analyst, 1936, 7, 


OLEUM HYDNOCARPI 

Oleum Hydnocarpi (R.P.). Sp. gr. (25725°), 0*950 to 
0*960; m.p., 20° to 25°; specific rotation of a 10% w/v solution in 
chloroform, 'not less than -f53°; 1*472 to 1 *476. Acid value, 

not more than 25; saponification value, 198 to 204: iodine value 
97 to 103. 

Oleum Hydnocarpi iEthylicum (B.P.). Sp. gr., 0*905 to 
0*910; not less than 1*458 to 1*462; acid value, not 

more than 1*0; saponification value, 190 to 196; iodine value, 
88 to 94. .®thylis Chaulmoogras, C/.B.P. XII, has a sp. gr. of 
about 0*904 at 25°; specific rotation, on a 50% v/v solution in 
chloroform, not less than +44*5°; saponification value, 190 to 
196; iodine value, 90 to 100. 

Oleum Chaulmoogrse (B.P.C.). M.p. about 25°, Sp. gr., 
about 0*95 at 25°; specific rotation at 20° on a 10% w/v solution 
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in chloroform, +48“ to +52°; acid value, 22 to 30; saponification 
value, 196 to 213; iodine value, 98 to 104. M.p. of the mixed fatty 
acids, 44“ to 45°. Oleum Chaulmoograe, U.S.P. XII, complies with 
a limit for free fatty acids, a test for free fatty acids or castor oil, 
has a saponification value of 196 to 213, and an iodine value of 
93 to 104. 

Chemical Composition of the oil from the seeds of Hydnoc<rrpus Kurzii. 
By distillation of the ethyl esters in vacuo at below 0-05 mm., by which means 
the last 10 to 15% of the esters were obtained without appreciable decom- 
position, the following substances were isolated: taraktogenic acid, 
m.p. 113-5®, iodine value 42-51; isogadoleic acid, CaoHasOa, m.p. 65 -5® to 66®; 
a lactone-like substance, CicHaaO,, m.p. -11-6®; an acid, possibly arachidic acid; 
a brown resinous material insoluble in organic solvents; two unidentified solids 
probably acids. The presence of chaulmoogric and hydnocarpic acids, and these 
only, in the lighter fractions of the esters of the non-volatile acids is confirmed. — 
T. Hashimoto, J. Amer, chem. Soc.^ 1925, 2325. 

The characteristics of more than half the samples of commercial chaulmoogra 
oils examined approximate closer to those of H. anthelmintica or H, Wightiana 
than to those of ff. Kurzii. — ^E. Andre, C. JR. Acad. Sci., Paris, ii/1925, 1081, 
per Quart. J. Pharm., 1926, 133. 

Oil of Hydnocarpus ilicifolia (Taraktogenos subintegra) has been prepared 
from seeds grown in Siam; it has the following values: m.p., 23® to 28-2®, acid 
value as oleic acid 0-6%, sp. gr. 30®/4®, 0-947, saponification value 213-1, 
iodine value 89-7, «d 20 °i 1 ’4763. — A. Marcon, J. Soc. chem. Ind., Land., 1926, 
305T. 

The oil employed in the treatment of leprosy is obtained from seeds of various 
species of Hydnocarpus. The chief amongst these are H. Wightiana Blume, 
H. anthdmintica Pierre and H. Kurzii Warb {—Taraktogenos Kurzii I^ng). 
The last was formerly the chief source of the oil used in India, whilst H. antheU 
mintica of Indo-China and Siam was used in China. It has been found that 
the most effective oil is that of H. Wightiana, an Indian species, and this oil is 
the only one recognised in the B.P. Oil obtained from the seeds of if. Wightiana 
from Nigeria complied with the B.P. tests for purity but, possibly owing to its 
low free acid content, was not soluble in hot 90% alcohol. Oil from seeds 
grown in Ceylon also complied with B.P. requirements whilst oil from Malaya 
seeds had a saponification value of 205-1, but otherwise conformed. — Bull, 
imp, Inst., Lond., 1936, 145. 


Other oils of the Chaulmoogra group compared with the oil of 
Hydnocarpus Kurzii are: — 


Source 

Sp. gr. 

nn 1 

an 

m.p. 

Sap. 

value 

Iodine 

value 

Hydnocarpus 

Kurzii 

0-9425/32® 


+ 48®00'“ 

33® to 39® 

210-4 

96-1 

Hydnocarpus 
anthelmintica 
(Krabao Oil) 
Hydnocarpus 
anthelmintica 

0-9447/29® 

1 ’4755129'^ 

+ 58®10' 

26® to 29® 

191-0 1 

90-0 

0-9427/32® 

1 -4742/29® 

+ 48®00' 

25® to 26®! 

187-3 

88-3 

Hydnocarpus 
Wightiana 
(Kavatel Oil) 

0-9330/32® 

1 

1-4780/29® 

+61®40' 

28® to 32® 

197-2 

103-0 

Hydnocarpus 

alpina 

0-9346/32° 

1 -4764/29® 

-}-57®00' 

20-5® 

201-0 i 

95-0 

Asteriastignia 
macrocarpa . . 

0-9217/32® 

1 -4725/25® 

+ 44®00' 

.37® to 39® 

1 

189-4 

82-8 

Oncoba echinata 
(Gorli fat) , . 1 

0-9286/32° 

1-4740/31® 

+ 56® 10' 

40 -4® to- 
41-5® 

184-5 

98-0 

Carpotroche 
brasiliensis . . 

0-9499/32® 

1-4755/31® 

+ 53®40' 1 

21® to 23®| 

183-7 

106-1 
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Percentage Composition of the Fatty Acids of Chaulmoogra Oils. 



H. 

H. 

Tarak” 


wight’- 

antheU 

togenos 


tana 

mintica 

ktirzii 

Hydnocarpic j 

Chaulmoogric 

48*7 

27-0 

67*8 

8*7 

34*9 

22*5 

Gorlic 

12*2 

1*4 

22*6 

Oleic 

6*5 

12*3 

14*6 

Palmitic 

1*8 

7*5 

4*0 

Lower homologues of chaulmoogric acid . . 

3*4 

0*1 

0*4 

Loss 

0*4 

2*2 

1-0 


— C. H. Cole and H. T. Cardoso, Jnt. J. Leprosy ^ 1941, 215. 


Thiocyanate and Iodine Values, Fatty acids or glycerides vdth one 
double bond react towards thiocyanogen in the same way as towards iodine, 
but if they contain two double bonds, only one reacts with thiocyanogen, though 
both react with iodine. Thus the tliiocyanogen value (expressed as iodine) of 
linolic acid is only half the iodine value. These values for chaulmoogra and 
hydnocarpus oils were: — 

Chaulmoogra Oil .. Iodine value 100*6 Thiocyanate value 99*1 
< Hydnocarpus Oil .. »» »> 95*7 „ „ 94-8 

indicating that little or no acids of the linolic series were present. — ^E. I, van 
Itallie, Quart, J. Pharm.t. 1929, 618. 

Ethyl Esters, The esterified oil of Hydnocarpus Wightiana when 
fractionated yields almost pure ethyl hydnocaipate; if chaulmoogra oil is used 
there is contamination with ethyl palmitate. — C. A. Perkins, A. O. Crusy and 
M. O. Riges, Indmtr, Engng Ckem,^ anal, Edn., 1927, 939. 

Tests for Suitability of Hydnocarpus Oil for Infection, Various 
specimens of the oil have been examined physically and chemically in the 
Leprosy Department of the School of Tropical Medicine, Calcutta, and the 
findings correlated with the results of therapeutic tests on patients. Pain and 
other undesirable reactions following injection of the oil were found to be due 
to the use of oil which had been badlv prepared, badly stored, or both. The 
oil should be expressed from sound, fresh, ripe seeds only. If the outer part 
of the seeds is not removed before expression the oil should be filtered as soon 
as possible since the presence of dirt and dust, as also exposure to air, light and 
moisture, favours oxidation and increase in acidity. Repeated sterilisation also 
aids oxidation and the oil should be sterilised once only. The acidity of a good 
oil, expressed as oleic acid,_ is not more than 1 %, but an acidity of 3% is usually 
satisfactory; 3 to 5% of acid indicates a doubtful oil while with more than 5% 
the oil is usually poor. A test for peroxide gives a more reliable indication of 
the irritant properties of an oil than the determination of acidity. The following 
gu^tative test is suggested:^ To 1 ml. of oil add 1 g. of solid potassium 
iodide and about 5 ml. of a mixture of glacial acetic acid and chloroform (2:1), 
shake and boil vigorously for 30 seconds. In the presence of a marked excess 
of peroxide a brown colour develops. If there is no appreciable colour, cool 
and add 10 ml. of S% potassium iodide solution and 1 ml. of starch solution. 
The oil is not suitable for injection if the colour is deeper than light brown. The 
test can be modified so as to yield qi^titative results by means of a titration 
with thiosulphate. ^ The test for peroxides cannot be applied to solvent extracted 
oils or to oils which have been washed with sodium hydroxide solution. — 
J. Lowe and N. K. De, per Leprosy Rev,^ 1938, 32. 


OLEUM MORHHU/E 

Oleum Morrhuse (B.P, Add. I), Determined by the assay for 
vitamin A in relation to the Standard Preparation, contains in 1 g. 
not less than 600 units of vitamin A, and determined by the 
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biological assay of antirachitic vitamin (vitamin D) in relation to 
the Standard Preparation, contains in 1 g. not less than 85 units 
of antirachitic activity (vitamin D). Sp. gr., 0*922 to 0*929; 
Wp 4 oo, 1*4705 to 1*4745; acid value, not greater than 1*2; saponifica- 
tion value, 180 to 190; unsaponifiable matter, not more than 
1*5%; iodine value, 155 to 173. Remains bright when kept at 
0° for 3 hours. Oleum Morrhuae, U.S.P. XJI, contains not less 
than 850 U»S,P. Units of vitamin A and 85 U.S.P. Units of 
vitamin D in each gramme. Complies with a test for stearin and 
a colour test when matched against a standard solution of cobaltous 
chloride and ferric chloride. It has a sp. gr. of 0*918 to 0*927 at 
25® and an iodine value of 145 to 180; unsaponifiable matter, not 
more than 1*3%. The Fr. Cx. 1937 requires the oil to contain 
600 International Units of vitamin A and 85 International Units 
of vitamin D, determined biologically. Vitamin A may be 
determined spectroscopically. 

The percentage of unsaponifiable matter is a guide to purity, as oils likely 
to be used as adulterants mostly have high unsaponifiable matter. The lower 
limit for genuine cod-liver oil was 0-56% and the upper limit 1*5%, with an 
average of 1*07% determined on 150 samples representing 30,000 tons of oil 
— C. C. Harris, J. Soc, chem. Ind.^ Lond., 1938, 508. 

Arsenic Content of twenty samples of crude. American cod-liver ml from 
various producing centres was found to vary from 1 *4 to 5*1 parts per million. — 
R. Remington, Industr. Engng Chem., anal. Edn.^ 1934, 573. 

Colour Standards. As the result gf the examination of fifty-four samples 
two permanent colour standards, for light and dark oils, are suggested. For 
light oils, the oil when placed in a four-ounce cjjlindrical standard oil-sample 
liottle ana viewed transversely shall not be more highly coloured than a solution 
placed in a similar bottle, containing 3 *6 ml. of M/4 CoCla,6H,0, 48 ‘4 rnl. 
of M/6 FeCla.BHaO and 68 ml. of distilled water. For dark oils the solution is, 
11 ml. of M/4 CoCla,6H20, 76 ml, M/6 FeCla,6HaO, and 33 ml. of distiUed 
water. The M/4 CoCla,6lljO solution contains 59-4965 g. of salt in 1000 ml. 
of 1% hydrochloric acid, the M/6 FeCls,6H20 solution contains 45-054 g. of 
salt m 1000 ml. of 1% hydrochloric add. — A. Traub, J. Amer. pharm. Ass., 
1933, 194. 

Nearly all samples of American cod-liver oil complied with the above 
standards but about one-third of the European oils were unsatisfactorjf as 
regards colour. Old oils which had been stored under unsatisfactory conditions 
were nearly all as pale as fresh oils, the acid values were however higher. As 
a rule dark oils have higher acid values than pale oils but there is no correlation 
between colour and acid value. — F. Tripp, J. Amer. pharm. Ass,, 1933, 1102. 

Determination of Ultra-violet Absorption. The B.P. Add. II directs 
that the ultra-violet absorption is determined at 328 m.p. on a solution of the 
unsaponifiable matter in dehydrated alcohol or cyclohexane. 

Viscosity of Cod-liver Oils, The viscosity is much influenced ^ by 
temperature, so that appearance will not give an approximate estimation. 
When determined by the U.S.P. IX method for liquid paraffin the figures 
given for cod-liver oil at 25“ are very uniform, nine brands of oil giving 
varying from 5-39 to 5-8 and ten successive batches from a single source 5-55 
to 5-8. 

Determination of Cod-liver Oil in Emulsions. To 10 g. of the 
emulsion is added 2 -5 ml. of dilute sulphuric acid and the mixture shaken out 
twice with 20 and 20 ml. of chloroform, each time for two minutes. The 
chloroform is run into a small flask, dried with 1 or 2 g. of anhydrous sodium 
sulphate and filtered into a tared dish. The sodium sulphate and filter are 
washed twice with 5 ml. of chloroform. A current of dry air is drawn through 
the flask which is immersed in a water-bath. After the removal of the chloro- 
form the residue is weighed. — R. Brieger, Yearh. Pharm., 1913, 100. 

To 10 g. of the emulsion is added 25 ml. of water and 5 ml. of alcohol. 
gently warming, the mixture is shaken out with 30, 30 and 30 ml. of ethy ether. 
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The bulked ether extract is dried with anhydrous sodium sulphate, the solvent 
distilled from a tared flask, and the residue dried for 1 5 minutes and weighed. — 
C. Mannich and L. Schwedes, Yearb. Pkarm., 1913, 101. 

A method using a modified cassia or Hirschon flask is described in Yearb. 
Pharnuy 1914, 235. Into an Erlenmeyer flask weigh 1 to 2 g. of emulsion, 
add 10 ml. of 12 *5% hydrochloric acid and a small piece of pumice, heat gently 
over a wire gauze until a clear solution results, partly closing the flask with a 
small funnel. Pour the warm liquid into a 100 ml. cylinder (graduated to 
0 -5 ml.) and having an internal diameter of 2 cm., wash out the flask, after cooling, 
with 30 ml. each of ether and petroleum ether, adding these solvents to the 
contents of the cylinder and shaking vigorously. After standing 1 to 2 hours, 
note volume of ethereal solution, withdraw 50 ml. to a tared ISO ml. round- 
bottom flask, washing out the pipette with petroleum ether. Distil off the ether 
and petroleum ether, dry at 100® and weigh. — G. Buenmiing, Yearb. Pharm.. 
1915, 262. 

10 g. of the diluted emulsion (1 in 10) is mixed with 2 ml. of solution of 
ammonia, 10 ml. of dehydrated ricohol, 20 ml. of ethyl ether and 20 ml. of 
petroleum ether, well shaking after the addition of each. Allow to stand for 
15 minutes, draw off the aqueous liquor and shake the ethereal layer with 0*6 g. 
of tragacanth. After clearing, the eth^eal liquid is filtered into a tared beaker, 
the tragacanth washed with two portions, each of 5 ml., of petroleum ether 
which is also filtered into the beaker. The combined ethereal liquors are 
evaporated, the residue dried at 100® to constant weight. — Scriba, Yearb. Pharm., 
1915, 262. 

The determination, if carried out in a Soxhlet, is unsatisfactory because of the 
oxidation which occurs when the emulsion is mixed with sand and dried. 
Satisfactory results may be obtained by a modification of the Rose-Gottlieb 
method. 10 g. of the emulsion is heated for ten minutes with 10 g. of 25% 
hydrodhloric acid, cooled, transferred to a separator, rinsed in with 10 ml. of 
alcohol followed by 3 portions each of 10 ml. of a mixture of equal parts of 
ether and petroleum ether. 50 ml. of water is added and the bottle shaken 
vigorously. After separation, run off the aqueous liquid and add 1 g. of 
tragacanth. The oil solution is dried at 100® and weighed. — ^Valentin, Quart, 
J. Pharm., 1932, 78. 

Determination of Cod-liver Oil in Malt and Oil, The method is 
based on the fact that the sp. gr. of cod-liver oil is less than that of water and 
that of malt extract is considerably greater, and further that the sp. gr, of a 50% 
solution of malt extract is, within small limits of error, proportional to the 
Tip of the malt extract itself. Equal weighed quantities of the sample and 
water are mixed and the sp. gr. determined at 20®. The sp. gr. may be 
corrected by adding 0*0006 for each 1® above if taken at over 20®. The 
is determined at 20®, correcting by the addition of 0*00018 for each 1® if taken 
at over 20®, The percentage of oil is calculated from the formula: — 

(nD - 1*3332) X 549*6 - X 584*8. 

d 

— H. D. Richmond and F. G. Hitchman, Yearb. Pharm., 1917, 75. 

Use 4 to 6 g. of the sample, add 15 ml. of water, mix, add 50 ml. of ethy 
alcohol, place in a 250 ml. separating funnel and shake until the emulsion 
breaks, add 50 ml. of low boiling petroleum ether and shake for a few minutes, 
separate the hydro-alcoholic solution and the petroleum ether solution into two 
beakers. Replace the hydro-alcoholic solution in the separator and repeat 
the.extraction with petroleum ether four or five times. Evaporate the combined 
petroleum ether extracts. Dry the residue in a desiccator over sulphuric acid 
to constant weight. — C. S. Waggoner and C. C. Glover, J. Amer. pharm. riw., 
1926, 754. 

Gunn-Venables Method. In order to overcome the formation of emulsions 
when the diluted malt preparation is shaken with ether and to avoid loss of 
vitamiin A from the oil, weigh accurately 5 to 10 g. into a beaker and mix with 
distilled water (3 ml. for each gramme taken). Add 8 parts of dehydrated 
alcohol to each 5 parts of the above dilution (industrial methylated spirit may 
be used) and 0 *4 g. of purified kaolin. Stir thoroughly and allow the pre- 
cipitate to settle. Filter the clear -liquid and add 50 ml. of 70% alcohol to 
the precipitate, again stir and allow to settle. Filter the clear liquid through 
ordinary grade paper, and collect the residue on the filter, washing out the 
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beaker with 70% alcohol. When the precipitate has drained release any 
water from the stem of the funnel, and wash the residue with ether, collecting 
the ether in a separating funnel. Any precipitate adhering to the paper 
should be detached with a glass rod. Continue washing with ether until 
a drop shows no film on evaporation, about 160 ml. being necessary. Wash 
the ether in the sejparator with three portions of 30 ml. of distilled water and 
transfer to a distilhng flask. Distil off the ethef and transfer the residue to a 
weighed beaker, washing out the flask with a little ether. Add a few ml. of 
dehydrated alcohol, ev^orate, cool and weigh. The oil may then be tested by 
the methods of the B.P.C. — Gunn and P. F. R. Venables, Quart. J. Pharra.. 
1936, 430. 

Rose-Gottlieb Method. Of various methods considered, the Rose- 
Gottlieb and Gunn-Venables methods were found to be most suitable. With 
fresh materials both methods gave results that agreed well and afforded an 
accurate measure of the oil-content, but with increase in age of the preparation 
the latter method gave low results. The vitamin A content of the extracted oil 
was determined spectrophotometrically and it was shown that full recovery 
could be obtained when the Rose-Gottiieb method of extraction of the oil was 
used, provided that precautions were taken against oxidation. The details of 
the method are as follows. Disperse about 5 g. of the preparation in 5 ml. of 
water and transfer the mixture to a stopi^ered 100-ml. tube by means of a further 
5 ml. of water. Add 1 ml. of ammonia solution (sp. gr., 0-880) and 5 ml. of 
alcohol followed by 20 ml. of ether, using part to rinse in any oil possibly remain- 
ing in the original weighing vessel. Stopper and shake vigorously for two or 
three minutes. Add 20 ml. of light petroleiim (40®--60“) and shake again. 
Centrifuge, siphon off the solvent layer into a tared flask and repeat the shaking 
and extraction with about IS-ml. portions of ether and light petroleum. 
Evaporate, re-evaporate after addition of a few ml. of alcohol or acetone, dry and 
weigh the oil. Precautions must be taken against oxidation such as evai^orating 
in an atmosphere of nitrogen and keeping ethereal solutions under nitrogen. 
In determining the vitamin A content, the oil was not dried, but immediately 
saponified with alcoholic potash for a maximum of five minutes. The unsaponi- 
fiable matter was extracted by the method given in the B.P. Add. J, ana tlie 
solution obtained evaporated tmder nitrogen. A few ml. of pure acetone were 
added, the liquid re-evaporated and the unsaponifiable matter cooled in nitrogen. 
It was dissolved in spectroscopically pure cyclohexane, diluted to a suitable 
volume and immediately examined spectrographicaJly. — D. C. Garratt, Analyst, 
1939, 795. 

The following details for the Rose-Gottlieb method for the determination of 
■ oil are recommended by the Sub-Committee on the Assay of Galenicals of the 
Committee on Pharmaceutical Chemistry: — Mix about 2-5 g., accurately 
weighed, with 5 ml. of water and transfer to a 100-ml. stoppered cylinder, 
using a further 5 ml, of water. Add 5 ml. of alcohol (95%), 1 ml. of strong 
solirtion of ammonia and 25 ml. of ether. Shake vigorously for a few minutes; 
add 25 ml. of light petroleum (boiling-point, 50“ to 60°); shake and allow to 
stand until the ethereal layer is quite clear. Siphon off the ethere^ layer; add 
20 ml. of ether to the residual aqueous layer and shake vigorously; add 20 ml. 
of light petroleum (boiling-point, 50® to 60°). Shake and allow to stand until 
the ethereal layer is clear. Siphon off the ethereal layer and repeat the extraction, 
using a further 20 ml. of ether and adding 20 ml. of light petroleum (boiling- 
point, 50° to 60°), Mix the ethereal solutions and remove the solvent by 
evaporation on a water-bath in an atmosphere of nitrogen; dry the residue in an 
atmosphere of nitrogen at 100° and -weigh.— iBritish Pharmacopoeia Comtnission 
Report, No, 11, May 1939.) 

Werner-Schmidt Method. In the determination of oil in extract of malt 
with cod-liver oil the low results obtained by the Gunn and Venables method 
are due to the almost quantitative solubility of the fatty acids in the alcohol used, 
the figure obtained for extracted oil being that of neutral oil only. It was found 
that the acidity of the oil in extract of malt with cod-liver oil increases, in some 
cases, to an extraordinary degree. In thirty samples examined the free acidity 
of the extracted oil calculated as clupanodonic acid varied from less than 2-5% 
in six samples to above 10% in seven samples. For the determination of the 
total fatty matter the Wemer-Schmidt method modified as follows was used: — 
Disperse about 2*5 g. of extract of malt with cod-liver oil in 15 ml, of warm 
water, add 15 ml. of concentrated hydrochloric acid, transfer to a 200 mi. 
separator, washing in with 10 ml. of water and 50 ml. of ether. Shake and 



288 THE EXTRA PHARMACOPCEIA 0 

separate; re-extract the aqueous layer with 30 ml. of ether. ^ Wash the combined 
ether extracts free from mineral acid, re-extract the washings with ether, bulk 
the ethers, evaporate, re-evaporate twice with a little acetone and dry in a 
desiccator for half-an-hour before weighing. 

The extracted oil is titrated for free acidity in the usual way. The method 
is not suitable for routine analysis as persistent emulsions are liable to be formed 
which are eliminated with difi&ulty. A limit of 5% acidity in the oil is suggested 
for the P.P. preparation. — ^D. C. Garratt and J. E. Woodhead, Quaf't. J. Pharm., 
J941, 14, 172-175. 

A tentative method for the detennination of cod-liver oil in emulsions. 
The sample is mixed with calcium carbonate and extracted with chloroform. 
The chloroformic extract is evaporated and the oil weighed . — Methods of 
Analysis (A.O.A.C., 1940, 625). 


THE VITAMINS OF COD-LIVER OIL 

Cod-liver oil contains vitamins^ A and D in varying amounts. Most 
samples of cod-liver oil have a vitamin D potency between 60 and 150 
international units per gramme; occasionally samples are found to have 300 
or 350 units per gramme. The vitamin A potency ranges from about 1000 
to 3500 international units per gramme, though occasionally samples are 
found to have a lower or a higher value than these. 

There is no correlation between the vitamin A and the vitamin D values of a 
sample of cod-liver oil. The foUow-ing table of values found for 23 samples 
of cod-liver oil in the Pharmaceutical Society’s Laboratories shows this: — 

Vitamin A and D Value of Twenty-three Samples of Cod-Liver Oil 
Examined Biologically 


Sample 

Vitamin A 

Vitamin D 

International Units 

International Units 

1 

1,500 

160 

2 • 

1,500 

360 

3 

500 

80 

4 

650 

85 

5 

1,500 

210 

6 

3,600 

250 

7 

2,000 

120 

8 

8,400 

150 

9 

4,500 

80 

10 

1,500 

80 

11 

3,000 

300 

12 

3,700 

300 

13 

1,500 

330 

14 

4,800 

300 

15 

1,500 

340 

16 

2,250 

240 

17 

1,250 

220 

18 

2,750 

60 

19 

1,500 

290 

20 

2,000 

50 

21 

1,500 

no 

22 

2,850 

250 

23 

750 

180 


The vitamin value of cod-liver oil seems to vary inversely with the yield 
of oil from any particular liver or batch of livers. The origin of the vitamins in 
cod-liver oil is almost certainly the diet of the cod, namely herring, whiting, 
codlings in the North Sea, and squid and caplin round the Newfoundland banks. 
Since, however, these have only a low vitamin content, it must be concluded that 
the cod itself uses little of the vitamin obtained from its food but stores it in the 
liver for some unknown reason, — ^Drummond and Hilditch, Empire Marketing 
Board Publication, No. 35, 1930, H.M.S.O. 

The oil obtained from the liver of the soup-fin shark (caught off the Pacific 
Coast of the U.S.A.) has a higher vitamin A potency than that of almost any 
other fish, amounting, for example, to more than 30 times that of cod. More 
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than 60% of the national production of vitamin A in the U.S.A. in 1940 i e 
25 billion units, were manufactured from this source. — Chem. & Druse,, ii/1942* 
205. 

Blue values determined by the method on 67 oils purchased from 
retail chemists were obtained ranging from 3-5 to 20*0 and the average was 7-8 
The average blue value obtained on 36 samples via the unsaponifiable matter 
was 27-0. The best values for average oil are: — direct blue value =9 -3; blue 
value via unsaponifiable matter =21 -8. The best values obtained by spectro- 
photometric examination are: — extinction coefficient (1 % solution in 1 cm, cell) 
at 328 mjLt= 0*587 (on oil) and 0*505 (via unsaponifiable matter); percentage 
of vitamin A = 0 *031 5. The biological assays of bulked samples gave the following 
results: — ^vitamin A =670 tmits per gramme; vitamin D = 81 units per gramme. — 
R. S. Morgan and H. Pritchard, Analyst^ 1935, 357. 

An Alternative Colorimetric Method. The determination of vitamin A 
in cod-liver oil can be made by a colour test in which the oil is heated with a 
chloroform solution of catechol and antimony trichloride. The violet-rcd colour 
obtained is compared as soon as it is formed with a 0*01% solution of potassium 
permanganate. The colour is said to be more stable than the blue colour obtained 
with antimony trichloride alone. — E. Rosenthal and J. Erddyi, Biochem, J., 
1934, 28, 41. 

Effect of Light on Vitamin A Potency. Exposure of cod-liver oil to any 
source of white light of sufficient intensity results in “delumination” — dis- 
appearance of normal golden fluorescence — and destruction of vitamin A. 
Kept for some months in the dark it regains much of its fluorescence but 
vitamin A is permanently destroyed. — ^P, R. Peacock, Lancet, ii/l926, 329. 

Cod-liver oil emulsions can be kept for at least 4 months without appreciable 
loss of vitamin A potency, and probably for 7 or 8 months without serious altera- 
tion, if stored in well-stoppered, amber glass bottles and kept in the dark. — 
H. N. Griffiths, T, P. Hilditch and J. Rae, Analyst, 1933, 65. 

Vnsaturated Fatty Acids in the Oil. Cod-liver oil is composed almost 
entirely of unsaturated fats. An increase in the amount of unsaturated fatty acids 
in the environment of the tubercle bacillus tends to dlisintegrate it. An increase 
of unsaturated fatty foods yields an increase of the same in the blood, and the 
bacillus is present in the blood in comparatively early cases of phthisis. Increase 
of saturated fat above a certain point retards its absorption from the intestine. 
The saturated fat is assimilated up to about 14% only; unsaturated, on the 
other hand to the extent of 98 % . In a mixed diet the unsaturated help the saturated 
to become absorbed. The highly unsaturated acids serve the immediate needs 
of energy production and the saturated are stored in the nature of a reserve. 

Cod-fiver oil should be prepared under conditions preventing oxidation, 
both from the aspect of this theory and the vitamin content. 

Cod-liver oil is a food — it enters into permanent combination with a body 
cell yielding energy to it and altering the whole of the cell’s relations by becoming 
an integral part of the cell protoplasm. It is more readily absorbed than other 
fats and has probably a marked action on metabolism. 

A part of the fat obtained from animal tissues is not real fat, but 
complex combinations of fatty acids with glycerophosphoric acid and 
nitrogen-containing compounds — ^the so-called phosi>hatides — ^this is the portion 
actually made use of by living cells. Phthisical patients treated with cod-liver 
oil have been observed and effects on nitrogen metabolism found to be marked 
and the beneficial effect on fat absorption to be considerable. 

The total activity of cod-liver oil does not reside in its vitamin D, or in A +D, 
py more than quinine represents the total activity of cinchona bark. Attention 
is drawn to the phosphatides and the high content of unsaturated fatty acids, — 
J. W. England, J. Amer. pharm. Ass., 1929, 116. 

British Standards Specifications for veterinary cod-liver oil and for 
whale oil have been prepared as follows: — 

B.S.S. No. 839 — 1939, relates to veterinary cod-liver oil and includes 
requirements regarding description, colour, sp. gr. (0-922 to 0-929), refractive 
index for the D line at 20® (1-478 to 1*482), iodine value (150 to 178), acidity 
(not to exceed 1% unless otherwise declared, and in no case to exceed 3% 
expressed as oleic acid), unsaponifiable matter, vitamin potency (not less than 
500 i.u. of vitamin A and 50 i.u. of vitamin D), blue value (not less than 6) 
and sampling. 
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B.S,S. No. 836 — 1939, relates to whale oil and includes requirements regard- 
ing description, moisture and dirt, colour, saponification value (182 to 205), 
acidity (not more than 6% calculated as oleic acid), unsaponifiable matter and 
sampling. 

See also under Vitainins, p. 760 

Oleum Morrhuse Non-Destearinatum (U.S.P. XU). Con- 
tains not more than 0*5% of water and liver tissue, not less 
than 850 U.S.P. Units of vitamin A and 85 U.S.P. Units of 
vitamin D in each gramme; iodine value, 128 to 180. 

Sodii Morrhuas (B.P. Add. IV). Forms a clear solution in 
10 parts of warm water. Iodine value of fatty acid, 140 to 175. 
It complies also with limit tests for alkali hydroxide or free fatty 
acid, alkali carbonate and oxidised fatty acids. 

Comparison of five samples showed that “Sodium Morrhuate 10%“ is very 
differently interpreted by diflferent makers and that some standards should be 
laid down and conformed to. Iodine value varied from 148 to 226*5, colour from 
clear yellow to turbid orange, and fatty acid content from 7*0 to 9*45%. 
— R. T. M. Haines, Lancet^ 1/1933, 748. 

Liquor Vitaminse A {B.P.C.). Contains in 1 g. approximately 
60,000 units. The unit is the activity of 0*0006 mg. of a sample of 
j8-carotene kept in the National Institute for Medical Research, 
London, and adopted as the international standard. 


OLEUM OLIVJE 

Oleum Olivae (B.P.). Sp. gr., 0*915 to 0*918; «04o*» 
1*4605 to 1*4635; acid value, not more than 2*0; saponification 
value, 190 to 195; iodine value, 79 to 88. Complies with tests for 
absence of sesame oil, cottonseed oil and arachis oil. The B P. 
Add, I alters the test for sesame oil — equal volumes of the oil 
and an alcohol (90%) and strong solution of ammonia mixture 
(9 I 1) are shaken and the alcohol and ammonia evaporated on a 
boiling water-bath; the oil is then shaken with half its volume of 
1 % sucrose in hydrochloric acid; after 5 nainutes in the acid layer 
there should be no pink or no deeper pink than a control test 
without sucrose. The Fr. Cx. 1937, in testing for arachis oil, 
separates the ether-insoluble lead soap from 20 g. of oil and 
dissolves the regenerated fatty acid in 100 ml. alcohol (90%) with 
one drop of dilute hydrochloric acid; the crystals forming in the 
solution on cooling have a m.p. of 70® to 75®. Sesame oil is 
excluded by adding to 2 or 3 drops of 2% furfural in alcohol 
(95%) solution 10 ml, of the oil followed by 10 ml. of hydrochloric 
acid — ^the separated acid should not be coloured red. Olive oil 
should be decolorised by warming to 50® with animal charcoal 
before testing for cottonseed oil, and the reaction tubes are 
immersed in boiling brine for a longer period. The U.S.P. XII 
oil has a sp. gr. of 0*910 to 0*915 at 25® and an iodine value of 
79 to 88; solidification point of the fatty acids, 17® to 26®. 

The B.S.S. No, 630 — 1935 does not differentiate between virgin and refined 
olive oils. It includes requirements regarding description, colour, specific 
gravity, refractive index (1*468 to 1*471 at 20°), iodine value, saponification 
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value, acidity and unsaponifiable matter, and gives details of the tests to be 
applied for the absence of arachis, sesame and cottonseed oils. 

Prevention of Deposit » The addition of 0*1 to 0'5% of air-blown cacao 
butter to olive oil enables the oil to be stored for long periods at 2® without any 
deposition of stearin. The addition has no effect on araChis or cottonseed oils. 
— ^W. Clayton et al.^ Nature, Land., ii/1936, 801. 

Tea-seed Oil as an Adulterant of Olive Oil has received considerable 
attention. Tea-seed oil was investigated and figures published in “Tea-seed 
oil and its uses as an adulterant of olive oil,’* H. A. Caulldn, Yearb. Pharw., 
1927, 616. As a result the following was stated: “The result of our investigation 
is to show that it is impossible either from a consideration of the available 
chemical and physical constants of an olive oil, or by means of any of the colour 
tests hitherto suggested, to ascertain whether such an oil is adulterated with 
tea-seed oil.*\ Tins is further confirmed by N. Evers (Pharm. J., i/1933, 195): 
“It is impossible, therefore, in the present state of knowledge to write a mono- 
graph on cod-liver oil or olive oil’ and give standards which will prevent the 
admtion of adulterants. In these cases we have to rely on the statement at 
the head of the monograph that the oil is ‘the oil obtained from . . . ” 

Spectroscopic Detection, The extinction coefficient of olive oil at a 
wave-length or 268 m/t is 1 1 whilst that of tea-seed oil is 690 and a mixture of 
olive oil with 5% of tea-seed oil is 46. — S. Judd Lewis, Analyst, 1935, 10. 

Spectroscopic examination of a number of samples of tea-seed and olive 
^oils showed a considerable variation, which completely vitiates the value of test 
given by Judd-Lewis. — ^W. F. Elvidge, Quart. J. Pharm., 1941, 147. 

A Colorimetric Method which is specific for tea-seed oil is as follows: 
Measure into a test-tube 0*8 ml. acetic anhydride, I *5 ml. chloroform, and 0*2 
mi. concentrated sulphuric acid, mix, cool to room temperature and add, by 
means of a test tube of 4 mm. external and 2 mm. internal diameter, 7 drops of 
the oil to be tested. If the mixture is cloudy it is cleared by the addition of 
acetic anhydride drop by drop, with shaking between each addition. -After 5 
minutes at room temperature the colour is noted. Tea-seed oil gives a deep 
green by reflected and brown b3r transmitted li^ht, and olive oil green by 
reflected and transmitted light, with occasional faint fluorescence. 10 ml. of 
anhydrous ether is then added ffom a graduated cylinder and the contents of the 
tube mixed by one inversion. Tea-seed oil shows a brown colour changing 
after a minute or so to intense red, reaching a maximum after a few minutes 
then fading. Olive oil gives an intense green, slowly fading to brown-grey 
occasionally passing through faint pink. Mixtures show the tea-seed oil 
colour in proportion to the amount present. By controlling the conditions in 
ice-water the test may be made approximately quantitative. — ^J. Fitelson, J, 
Ass, off. agric. Chem., Wash., 1936, 493. (This method is now official in 
Methods of Analysis, A.O.A.C., 1940, 440.) 

A collaborative study of the Fitelson test (see previous abstract) confirms 
its accuracy as a method for determining tea-seed oil in olive oil even when the 
test is carried out by those having no previous experience of it. No red colour 
is given by any of 9 other seed oils examined. — G. S. Jamieson, ibid., 1937, 418. 

Chloroform and acetic anhydride are mixed, cooled in an ice-bath, and 0 *8 ml. 
of a freshly-prepared mixture of 10 ml. glycerin in 100 ml. concentrated sulphuric 
acid added with constant shaking and cooling. The mixture is left for one 
hour at room temperature shaking every five minutes imtil no further separation 
occurs, cooled to 0® for five minutes and then 3 ml. of water added very slowly. 
After 5 to 10 minutes a dark green colour appearing in the first stages of the test 
persists in the case of olive oil but changes to a fiigitive dark red at the end in 
the case of tea-seed oil. Mixtures give intermediate colours, the red-brown 
being recognisable with 5% of tea-seed oil in olive oil. Strongly rancid olive 
oil and cottonseed oils give red reactions, and sesame oil, but not arachis oil, 
may interfere with the test. — W. Siebenberg and W. S. Hubbard, Quart. J, 
Pharm., 1937, 242. 

Fitelson’s method may be made quantitative by following the original direc- 
tions, by cooling the 10 ml. of ether in ice- water and then after mixing the 
reagents and oil, allowing 4 minutes contact, and finally immersing the tube 
in ice-water; under these conditions the colour develops more slowly, attaining 
its maximum intensity after 45 minutes and remaining stable for 5 minutes. 
Comparison may be made, against a background of white paper, with tubes 
containing potassium permanganate solution, since it is found that 10% of tea- 
seed oil gives a colour very close to that of 0*1 ml. of an N/10 potassium 
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permanganate solution in 100 ml. of water, and 20% corresponds with 0-225 ml. 
of the permanganate in 100 ml. of solution. On applying the reaction to samples 
of olive oil of different origin it was found that authentic samples from 
T^bourba and Ghardinaou in northern Tunisia showed more or less pro- 
nounced colour reactions, although all other samples gave negative results. 
Hence before concluding an olive oil to be adulterated with 10 to 15% of tea- 
seed oil, the source of the oil should be ascertained. — R, Marcille, Ann. Falsif., 
1939, 32, 172, 

Some pure olive oils give the colour reaction for cholesterol with acetic 
anhydride, sulphuric acid and chloroform eg^uiyalent to about 10% of tea-seed 
oil. The test is modified so that tea-seed oil gives a red colour and olive oil a 
bluish-green colour for all types of the latter. 10% of tea-seed oil can be 
detected. — ^\V. H. Dickhart, Amer. J. Pharm., 1940, 112, 371. 

A modification of the Fitelson test which obviates the positive^ reaction given 
by some genuine oils is as follows: — Acetic anhydride 1 ml. is shaken with 
2 ml. chloroform and 0-2 ml. cone, sulphuric acid and when the temperature of 
the mixture is about 40°, 10 drops of oil are added, shaken and then 0*1 ml. 
syrupy phosphoric acid added. The mixture is kept at 23° to 25“ in a water- 
bath for 10 to 15 minutes and, after addition of 5 ml- of ether (distilled over 
sodium), is cooled in ice-water until the colour forms. Tea-seed oil gives a 
red and olive oil a bluish-green colour. The test will detect as little as 10% of 
tea-seed oil. After the red colour due to the tea-seed oil has disappeared, 
1 ml. of acetic anhydride is added and then 20 more of the oil. Cone, sulphuric 
acid 2-6 ml. is carefully added and the liquid slowly and cautiously mixed. 
After one minute, the mixture is cooled, 5 ml, of ether are added and the 
mixture is warmed in water at 25°. The red colour given by tea-seed oil will 
replace the green first given by the olive oil and will sometimes persist for two 
hours. The best results are given by reagents free from alcohol and water. 
The author is of the opinion that oil of pharmacopceial standard should not 
give a red colour. — ^W. H. Dickhart, Analyst, 1941, 69. 

The Iodine Valtw of the XJneaponifiabte Matter (BoIton-WitUama 
number) of oils enables them to be divided into four main groups. Olive oil lies in 
agrotmalone and is distinguished from other oils and in particular from tea-seed 
oil. The unsaponifiable matter is prepared asi follows: From 2 to 2*5 g. of oil 
are saponified by boiling under a reflux condenser with 25 ml. of N/2 alcoholic 
potash. The solution is titrated with N/2 hydrochloric add using phenol- 
phthalein as indicator. 5 ml. of N/2 sodium hydroxide is added and the 
solution is extracted three times or more with 30 to 40 ml. of petroleiam ether. 
The combined extracts are washed with 20 ml. of N/20 sodium hydroxide 
and then with 20 ml. of water and filtered into a weighed flask, the petroleum 
ether is distilled off, and the contents dried and weighed. The quantity 
obtained will vary between 0-01 and 0*04 g. In obtaining the iodine value the 
Wijs method gives erratic results whilst the Hiibl method gives fairly constant 
figures; the method of Rosenmund and Kuhnhenn is, however, simpler. The 
N/10 pyridine-sulphate-bromide reagent is made as follows: Mix 8 g. of 
bromine with 20 ml. of glacial acetic acid and, separately, add gradually 10 g. 
of concentrated sulphuric acid to 8 g. of pyridine in 20 ml. of glacial acetic acid, 
cooling during mixing. The two solutions are mixed and made up to 1 litre 
with glacial acetic acid. The unsaponifiable matter obtained as above is dissolved 
in 5 ml. of chloroform and sufficient of the pyridine reagent added to leave an 
excess of about 50%, usually about 10 ml. Allow to stand in the dark for 
5 minutes, then add 5 ml. of 10% potassium iodide solution and 40 ml. of water. 
The liberated iodine is titrated with N/20 thiosulphate solution. A blank 
experiment is carried out at the same time. The amount of halogen absorbed 
is calculated as iodine as a percentage of the weight of the unsaponifiable matter, 
in the same manner as in the Wijs method. The method given above for the 
preparation of the imsaponifiable matter must be adhered to in order that it 
may be of the correct degree of purity. The result falls into one of the following 
groups: — 

Group 1. Iodine value 64 to 70. Animal fats and a few vegetable fats. 

Group 2. Iodine value 90 to 96. Fish and marine animal oils, cocoa butter. 

Group 3. Iodine value 117 to 124. Vegetable oils and fats. 

Group 4. Iodine value 197 to 206. Olive oil only. 

The high value of olive oil as compared with those of oils used as adulterants, 
mostly in group 3, makes it possible to detect as little as 10%, which will reduce 
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the value below the minimum. — ^E. R. Bolton and K. A. Williams, AnalysU 
1930, 5. 

Elaidin Test, A modification of this test in which the elaidin is prepared 
and then crystallised from acetone, is performed as follows. 10 to 20 g. of the 
oil is shaken with mercury 0*2 to 0-4 g. and nitric acid 0-5 to 1*0 ml. in a 
stoppered bottle immersed in water at room temperature for one hour, and 
then left to stand overnight. The product is dissolved in ether, washed with 
dilute nitric acid to remove mercury compounds, and then with water until 
free from acid. The ether and moisture are removed by evaporation and the 
residue finally heated at 95® for a short time. 5 g. of the dried product is 
crystallised from 20 ml. of acetone, the solution being kept at room temperature 
overnight and finally cooled at 0“ for two hours. The separated crystals are 
collected, washed four times with acetone, 5 ml. each washing, dried in a 
desiccator and weighed. The m.p., iodine value and saponification value are 
then determined. Olive oil yields 33*1 to 35-5%, m.p. 33-5® to 37-0®, iodine 
value 67*1 to 68*8, saponification value 196*1 to 197*0. These figmes do not 
differ sufficiently from those of tea-seed oil to enable its presence in olive oil 
to be detected, but they are widely different from cottonseed oil and show a 
distinct difference in the saponification value from ground nut oil which is 
189*4 to 189*9. — H. N. Gmfiths and T. P. Hilditch, Analyst, 1934, 312. 

Detection of Sesame Oil, A sample of genuine Portuguese olive oil gave 
a distinct colour with the hydrochloric acid and furfural test of the Belgian 
Pharmacopoeia. Soltsien’s test gives a reddish-violet colour with more than 1 % 
of sesame oil. The oil is shaken with an equal volume of a 10% solution 
of stannous chloride in 38% hydrochloric acid, warming to produce separation. 
— P. Deltour, Quart. J, Pharni., 1935, 252. 

The Detection of Arackis Oil in Olive and Almond Oils, 

A modification of the B.P, sorting and confirmatory test which will detect 
the addition of 5% of arachis oil is performed as follows: 1 ml. of oil is saponified 
with 5 ml. of 1*5 N alcohqlic potassium hydroxide solution by heating on a water- 
bath for five minutes, avoiding loss of alcohol; 50 ml. of 70% alcohol is added, 
followed by 0 *8 ml. of hydrochloric acid (sp. gr. 1 *16). After heating to dissolve 
any precipitate that may be formed, the solution is cooled in water, stirring 
continuously with a thermometer, so that the temperature falls at the rate of 
about 1® per minute. If turbidity appears before the temperature reaches 9“, 
the usual confirmatory test for arachis oil must be applied; if the oil remains clear 
at this temperature, arachis oil may be regarded as absent. — ^N. Evers, Analyst, 
1937, 62. 

The Fluorescence Test, The published statements concerning the nature 
of the fluorescence of olive oil in filtered ultra-violet light are somewhat 
contradictory. Crude oils from Spain and Italy give an orange fluorescence 
whilst the addition of more than 15% of French oil causes a green fluorescence 
to develop, virgin Apulian oils give lemon-yellow to orange, and refined oils 
give sky-blue. Oils have been offered in the market giving opaque purple or 
chocolate coloured fluorescences which may be due to adulterants or refined oil. 
When genuine virgin olive oil exhibiting a deep golden yellow fluorescence was 
treated repeatedly with decolorising charcoal (five 1 g. portions per 100 ml. of 
oil) and filtered, the resulting oil was almost white and showed only the faintest 
dull blue fluorescence. Arachis, sesame, tea-seed and refined olive oil were 
bleached, but retained their original blue fluorescence. An oil giving a low 
Bolton- Williams number invariably exhibits a bright-blue fluorescence after 
decolorising and should be regarded with suspicion. — ^T. T. Cocking and 
S. K. Crews, Quart. J, Pharm., 1934, 531. 

An objection to the fluorescence test is that the blue fluorescence, characteristic 
of refined oils, disappears when pigments such as carotene or chlorophyll are 
added. The spectra of virgin oils under light produced by a mercury arc 
shows an intense blue-violet band at 380*0 to 460*0 mu, a less intense yellow- 
green band at 510*0 to 590 *0 m/i, and an intense red band at 640*0 to 660-0 m/f. 
If the same oil decolorised or a refined oil is examined, the blue-violet band is 
very sharp and the yellow is intensified, but the red band is absent. — J. Guillot, 
Analyst, 1935, 432. 

Retarding Oxidation, Ultra-violet rays have been found to be mainly 
the cause of the acceleratory action of light on the oxidation of oil. Deep red 
cellophane foxmd to give the best protection, followed in diminishing yalue by 
orange, violet, grass green and lemon yellow. — ^H. L. G. Barton and A. Davis, 
J. Soc. chem, Ind., 1939, 68, 189. 
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Oleum Rapae (B.P.C.). Sp. gr., 0-913 to 0-917; Wdao®* 1*463 
to 1-467; acid value, not more than 5; saponification value, 171 to 
177; iodine value, 97 to 105; unsaponifiable matter, 0-6 to 1-2%. 

The B.S.S. No, 631 — 1935 for rape seed oil gives requirements for specific 
gravity (0-913 to 0-916), refractive index at 20° (1 -4720 to 1-4735), iodine value, 
saponification value, acidity, unsaponifiable matter, viscosity (Redwood scale, 
not lower than 390 at 70°F., or 0-917 poise) and flash point (Pensky-Martens, 
not below 400®F.). 

Determination of Rape and Mustard~Seed Oils, Erucic acid is the 
characteristic unsaturated acid peculiar to these oils. The percentage of iodine 
absorption of the solid fraction separated under standard conditions, expressed 
in terms of erucic acid, may be used as a guide to estimation of purity. 500 to 
510 mg. is weighed in a 50 ml. Erlenmeyer flask and saponified with 5 ml. of 
alcoholic potash (40 ml. of potash solution (sp. gr. 1 *5) and 40 ml. of water 
made up to 1 litre with 95% alcohol) for one hour on a water-bath under an air 
condenser. The solution is treated with 20 ml. of lead acetate solution (50 g. 
lead acetate, 5 ml. of 95% acetic acid made up to 1 litre with 80% vjv alcohol), 
3 ml. of water and 1 ml. of 96% acetic add, and the mixmre heated under a 
reflux condenser tmtil the lead salts are dissolved. It is then gradually cooled 
to room temperature and kept in an incubator at 20® for 14 hours. It is then 
transferred to a sintered glass crucible (3G^10, Schott, and Gen) by means 
of 70% alcohol (cooled to 20°) and the precipitate washed with 12 ml. (in small 
portions) of the cooled alcohol that had previously been used for rinsing the 
flask. The precipitate is dissolved in 20 ml. of a hot mixture of equal parts 
of 95% alcohol and 96% acetic acid in a tall 150 ml. beaker, covered with a 
watch glass. The warm solution of lead salt and the crucible are washed into 
a 350 ml. glass-stoppered Jena glass bottle with 10 ml. of mixed alcohol and acetic 
acid. The iodine value of the lead salt is then determined by the method of 
Margosches, Hinner and Friedmann, Z. angeio, Chem,^ 1924 37, 334, in which 
20 ml. of freshly prepared N/5 alcoholic iodine solution is added, shaken with 
200 ml. of distilled water and kept in the dark for one hourj and finally titrated 
with N/10 thiosulphate solution. A blank of 30 ml. of mixed acetic acid and 
alcohol is titrated and used as a correction. The ‘Value*’ is the percentage 
of iodine absorption in terms of erucic acid, 1 ml. of N/ 1 0 thiosulphate ==16-9 mg. 
of erucic acid. The following values were found: — 

Oil of Brassica juncea . . . . . . 43 -8 to 46 -9 


Oil of Brassica napus 
Oil of Brassica campestris 
Arachis Oil . . 

Linseed Oil . . 

Sesame Oil . . 

Niger-seed Oil 
Cottonseed Oil 
Castor Oil . . 


45-7 to 47-2 
43-8 to 48-8 
1 -32 to 1 -7 
1-6 to 1-8 

1- 8 to 

2- 2 to 
1 -4 to 
0-2 to 


2-1 

2-4 

1-7 

0-3 


-S. Neorgi, Analyst, 1936, 597. 


A method almost identical with the above is used for the estimation of rape 
oil in edible oils. The presence of 5% or less of rape oil may be detected by 
absorption of the lead salt upon lead palmitate. For this purpose 0-25 g. 
palmitic acid is mixed with 0-5 g. of the oil to be tested and 7-5 ml. 
of the alcoholic potash used for saponification. To the soap solution are 
added 2 ml. of 96% acetic acid, 30 ml. of alcoholic lead acetate solution and 
S ml. of water. The mixture is warmed, allowed to stand overnight and the 
precipitate filtered off and treated as above. — Grossfeld, Analyst, 1936, 124, 
and 1937, 561. 

The characteristic sterol of rape seed oil is brassicasterol, m.p. 148°, which 
has been shown to consist of 7 : 8-dihydroergosterol. — ^E. Fernholz and H, E. 
Stavely, J. Amer. chejn. Soc., 1940, 1875. 

Turtle Oil* The commercial oils are generally obtained from the muscles 
and genital glands of the giant sea-turtle. There are several varieties of oil 
on sale. A bulk of four separate samples of West African oil had the following 
characters: — Solid at ordinary temperature, light yellow colour, mild but distinct 
odour, melted to a golden-yellow coloured oil. It bleached on exposure to light. 
M.p., 24-6° incipient fusion, 25-6° final fusion; solidifying point, 22-5°; 
titre, 25-5°; sp. gr., 0-9112/40°} wd 4 o*» 1-4599; saponification value, 209; un- 
saponifiable matter (S.P.A. method), 0-6%; iodine value of unsaponifiable 
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matter (Bolton-Williams method), 92*5; iodine value, 64*6; acid value, 2 * 0 ’ 
percentage of insoluble bromides on the free acids (Gemmel’s method), S- 0 * 
m.p. of the bromides, darken above 200 "; Reichert-Meissel value, 0 - 2 ; Polenski 
value, 1 *7; Kirschner value, 0 -06; acetyl value, 3*5. Other samples of oil gave 
the following figures: — 


Variety of Oil 

«D40» 

Iodine 

value 

Sap. 

value 

Unsap. matter 
Pet. ether 
extract 

Specially processed and 
deodorised . . 
Egyptian Oil . . 

African Oil, same source 
as above 

1 *4599 

1 *4585 

1 *4599 

66*6 

57*2 

67*8 

214*0 

213*5 

209*0 

0*44% 

0*30% 

0*43% 


The Egyptian oil has the greater sale in this country and is supposed to be 
obtained from the liver and glands.-— W. Lee, Analyst, 1935, 650. 

A specimen of green turtle oil from Chelonia japomca Thunbery, from the 
Bonin islands, an orange-yellow liquid with a deposit at ordinary temperature. 
Very little colour was given with the antimony trichloride test; sp. gr. at 20"/4®, 
0*9150; nojo*! 1*4662; saponification value, 205*8; iodine value (Wijs), 64*1; 
acid value, 1*36; unsaponifiable rnatter, 0*52%. The fatty acids converted 
to methyl esters, fractionally distilled and the fractions examined for their 
component acids gave, as chief constituent, oleic acid, with myristic, palmitic 
and stearic acids also present together with a small proportion of the highly 
unsaturated acids Cso and Cia. The oil differs from most marine animal oils 
in the comparative lack of €20 and C 29 acids. — ^M. Tsujimoto, Perfum. essent. 
Oil Rec., 1937, 273, 

Other figures are given for oil of green turtle by C. Hata (Analyst, 1939, 
64, 610). Physical and chemical properties and vitamin content have been 
examined and published in J, Amer. pnarm. Ass., 1940, 437. 

Oleum Maydis (U.S.P. XI). Sp. gr. at 25®, 0*914 to 0*921; saponification 
value, 188 to 193; iodine value, 112 to 128; unsaponifiable matter, not more 
than 2 %. 

The British Standard Specification for crude maize oil obtained from maize 
germ, B.S.S. No. 651 — 1936, does not provide for decomposed oil recovered after 
a fermentation process and known as “Fermentation Maize Oil.” The specifica- 
tion includes requirements for colour, specific gravity, refractive index, iodine 
value, saponification value, acidity and unsaponifiable matter. 
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Oleum Ricini (B.P.). Sp. gr., 0*958 to 0*969; Wd 4 oo, 
1*4695 to 1*4730; acid value, not more than 4*0; saponification 
value, 177 to 187; iodine value, 82 to 90; a^, not less than +3*5, 
Remains bright when kept at 0® for 3 hours. Oleum Ricini, 
U.S.P. XII, has a sp. gr. of 0*945 to 0*965 at 25°; saponification 
value, 179 to 185; iodine value, 83 to ^8. 

Microscopic Identification of Castor Oil. A small drop of the oil is 
mixed with an equal quantity of a saturated solution of potassium hydroxide 
in n-butyl alcohol. The preparation is examined at a magnification of 430; 
characteristic crystals are formed, for microphotograph of which see Amer. 
J. Phartn., 1937, 67. 

The Optical Rotation of commercial varieties of castor oil varies within 
wide limits; that of inferior qualities, obtained by extraction of the cake with 
carbon disulphide, is extremely high. It has been suggested that this is due to 
auto-esterification of ricinoleic acid, the rotatory power of these condenption 
products increasing with the number of molecules of the acid which combine. — 
M. Roy, Quart. J. Pharm., 1933, 596, 
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The Solubility of castor oil in alcohol decreases with age. Failure of the 
oil to pass solubility tests in alcohol of less strength than 95% should not be 
considered proof of adulteration. — ^H. P. Trevithick and M. F. Lauro, J, Soc^ 
ckem, Ind.^ Lond.^ 1929, 528. 

Effect of Heating on Rotatory Power of Castor Oil. The B.P, '14 
solubility test in petroleum ether is unsatisfactory and depends on the latter 
containing some aromatic hydrocarbon. When petroleum ether (b.p. 50‘’/60'') 
containing less than 0 -2% of aromatic hydrocarbon was used for the B.P. *14 test 
a clear mixture was obtained at 15 -S'* which was turbid on the addition of 
3 vols. of the petroleum ether and on warming only cleared at 26*9“. The 
addition of as much as 4% of benzene was necessary before the petroleum ether 
would give a clear solution under the B.P, conditions at 21®. — ^T. T. Cocking and 
S. K. Crews, Quart. J. Phdrm.y 1929, 217. 

The B.S.S. No. 650 — 1936 for castor oil (Firsts’ Quality) does not apply to 
oil which is intended for medicinal use and is included in the B.P. It includes 
a “cold test” for stearine, and requirements regarding colour (not deeper than 
a colour equivalent to 2*2 yellow and 0*25 red Lovibond units), sp. gr. (0*958 
to 0*969), refractive index at 20® (1*477 to 1*481), iodine value (82 to 90), 
saponification value (177 to 187), solubility in alcohol at 0°, acidity (not exceeding 
the equivalent of 2*0% of oleic acid), unsaponifiable matter (not more than 1 %) 
and acetyl value (not below 144). The specification does not include standards 
for optical rotation or viscosity. 


OLEUM SESAMl 

Oleum Sesami (B.P.). Sp. gr., 0*921 to 0*924; «jd 4 o», 
1*4650 to 1*4665; acid value, not more than 4*0; saponification 
value, 188 to 193; iodine value, 103 to 112. Complies with tests for 
absence of cottonseed oil and of arachis oil. The test for absence 
of sesame oil in other oils consists in agitating 2 ml. of the oil with 
1 ml. of a 1% zv/v solution of sucrose in hydrochloric acid and 
standing for 5 minutes, when the acid layer should not appear 
pink, <5leum Sesami, N.F. FT/, has a saponification value of 188 
to 193; iodine value, 103 to 115; sp. gr. at 25°, 0*916 to 0*921. 

The B.S.S. No. 656 — 1936 for sesame oil does not apply to medicinal oil 
included in the B.P. The specification includes the usual tests for other oils 
and requirements for specific gravity, refractive index, iodine value, saponifica- 
tion value, acidity and unsaponifiable matter. 


Oleum Sojae (j5.P.C,). Sp. gr., 0*924 to 0*927; 1*4675 

to 1*4685; acid value, not more than 5; saponification value, 190 
to 194; iodine value, 130 to 137; unsaponifiable matter, 0*7 
to 1*5%. 

The B.S.S. No. 653 — 1936 for crude soya bean oil includes requirements 
regarding colour, sp. gr. (0*924 to 0*928), nD 4 o»(l ’473 to 1*477), iodine value 
(129 to 141), saponification value (not below 190), acidity (not more than the 
equivalent of 1*5% of oleic acid), and unsaponifiable matter (not more than 
1 - 2 %). 


Detection of Linseed Oil, 


For pure soya bean oil, 


1-126*19 

H 


is greater 


than 11, where 7= the iodine value and H is the insoluble bromine value 
determined as follows: — 2 g. of oil which has been made neutral by shaking with 
10% sodium hydroxide, and filtering, is dissolved in 40 ml. ether and 5 ml. 
glacial acetic acid, bromine 0*8 ml. is added drop by drop from a burette, and 
the mixture kept at 0® for 3 hours. The precipitate is filtered off in a tared glass 
crucible, washed with four 10 ml. portions of ether at 0® and dried at 100® 
till of constant weight. The percentage result =71. The value for H in an 
oil may fall from about 0 *55 to 0 *20 during the course of a year. — ^T. F. Carriere, 
Analyst, 1930, 64. 
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Detection of Soya Bean Oil in Nut and Olive Oils* Shake 10 ml. of 
oil and 1 ml. of nitric acid together, place in a water-bath for 15 minutes and 
then allow to cool. In the case of olive and nut oils the mixture solidifies 
completely, soya bean oil gives a viscous, reddish-brown mixture, the coloration 
of which is sufficient to enable the presence of 10% to be seen in either of the 
preceding oils. The iodine values of the three oils are, nut oil, 84 to 105; 
olive oil, 78 to 95; soya bean oil, 130 to 142.~-A. Richard, Ann, Pcdsif,, 1928. 
21, 579, per Quart, J. Pharm., 1929, 103. 


OLEUM THEOBROMATIS 

Oleum Theobromatis (B.P.). M.p., 30° to 35°. 

1*4565 to 1*4575. Acid value, not more than 4*0. Saponification 
value, 1 88 to 1 95. Iodine value, 35 to 40. The U.S.P. XII specifies 
a refractive index at 40° of 1 *4537 to 1 *4578 and an iodine value of 
35 to 40. (The m.p. and saponification value limits are the same 
as the B.P. *32.) Solidification point of the fatty acids, 45° to 50°. 

Genuine cocoa-butter extracted from five varieties of cocoa had a “crystallisa- 
tion temperature” of 20 -O®; Borneo tallow has a “crystallisation temperature” 
of about 31*3® and the presence of the latter in cocoa-butter can be shown by 
means of a special apparatus devised for determining this factor. — S. A. Ashmore, 
An^yst, 1934, 515. 

Extracted Cocoa Butter* A large amount of cocoa butter is made by 
extracting with benzene the waste products (shell and broken seeds) of 
cocoa and chocolate manufacturing. The characteristics of such cocoa butter 
are pale yellow tending to grey in colour; m.p., 28® to 30®; acid value, 1 *5 to 
2*5; iodine value, about 38: saponification value, 193; tests for foreign fats 
negative. — ^Bodinus, Quart. J* Pharm., 1929, 438. 

Distinction between Pressed and Extracted Cacao Butter* 2 g. of 
the butter is dissolved in 5 ml. of chloroform in a dry test-tube and is gently 
mixed with 5 ml. fuming hydrochloric acid (1*192, about 37%). Extracted 
cocoa shell butter gives a lower layer pale green at first and dark green after 
a minute. When heated to 50® for 2 minutes with 2 drops of concentrated 
nitric acid (1 *42) it becomes reddish, brown with a violet tinge. In the case of 
expressed butter the mixture remains colourless. This reaction detects about 
20 to 25% of added extracted cocoa butter. No colour is ^ven by ordinary 
or hardened coconut fat, palm kernel fat, hardened whale oil, vegetable hard 
butter (“Cocola” and “Kernel”), French vegetable fat (“Banka”) or English 
hard butter (“Mikon”). If 5 drops of sulphuric acid (1*84) are used in place 
of .the 5 ml. of hydrochloric acid, as above, the mixture becomes at once deep 
violet changing to brownish-violet after 2 minutes in a water-bath at 50" for 
extracted oil, whilst with mixtures of expressed and extracted oils the colour 
is pale brown in the cold, deep brownish violet at 50®. Expressed butter gives 
a colourless mixture cold and a reddish-yellow with violet tinge at 50®. About 
10% of extracted butter is detectable. — Aufrech^ Analyst,*l9%9, 346. 

Aufrecht*s tests may sometimes give misleading results according to the 
nature of the manufacturing process and the amoimt of shell present. If 0 *5 
to 1 g. of the fat is melted in a test-tube and shaken with 3 ml. of glacial acetic 
add, and when the acid layer has separated it is observed in filtered ultra- 
violet light, a bright green-yellow fluorescence is obtained from solvent extracted 
products while expressed oils give no colour. Molin*s antipyrine test may be 
used by mixing 0*5 g. of butter, 2 ml. of 95*)^ alcohol, 3 ml. of hydrochloric 
acid (1*19) and a few crystals of antipyrine, boiling and allowing to cool. The 
liquid layer develops a red colour. These reactions are not given by coconut 
oil or palm oil. — X. Castiglioni, Analyst, 1935, 257. 

Examination in Ultra-violet Light. 0*1 g. is weighed into a thin-wdled 
test tube and dissolved in 10 ml. of petroleum ether and examined in ultra-violet 
light. A non-fluorescent butter is almost certainly not solvent extracted. 
A strongly fluorescent sample is either solvent extracted or contains mineral 
oil. Mere traces of mineral oil such as may occur from factory waste give rise 
to strong fluorescence. With slight fluorescence no definite conclusion can 
be drawn. — ^W. Field, Analyst, 1930, 744, 



298 THE EXTRA PHARMACOPCEIA 

Detection of Coconut and Palm Kernel Oils* These tests depend 
upon the complete insolubility of cacao butter soap in sodium chloride solution. 
Saponify about 2-5 g. of the cacao butter with alcoholic potash, drive off the 
alcohol and dissolve the soap in 50 ml. of hot water, allow to cool, add 50 ml. of 
saturated sodium chloride solution, agitate frequently during fifteen minutes 
and then filter. A further 50 ml. of saturated sodium chloride solution is added 
to the filtrate. The presence of coconut or palm-kernel oils is indicated by 
more than a slight opalescence. — F. Strube, Yeur&. Pharnut 1909, 20. 

Saponify 5 g. of the sample with 10 ml. of alcoholic potash (25 g. of KOH in 
200 mi. of alcohol), evaporate the alcohol, add 5 ml. of water and again evaporate, 
dissolve in 10, ml. of water and add with stirring 100 ml. of saturated sodium 
chloride solution, allow to stand 15 minutes, with occasional agitation and 
filter on a Buchner funnel. To 100 ml. of the filtrate add with stirring 100 ml. 
of saturated sodium chloride solution, allow to stand 15 minutes and again filter. 
Render the filtrate slightly acid with hydrochloric acid; a turbidity or milkiness 
indicates the presence of coconut or palm kernel fat in the sample. — W. F. 
Baughman, Yearb, Pharm.j 1926, 126. 

Detection of Hardened Fats, A method depending on the fractional 
crystallisation of the lead salts of the fatty acids is as follows: — 2*5 g. of fat is 
saponified with 1 ml. of 50% potash and 25 ml. of 95% alcohol. The soap 
solution is treated with 100 ml. of lead acetate solution (SO g. of lead acetate, 
5 ml. of acetic acid 96%, and alcohol 80% to make 1 litre). The salts are 
completely dissolved by warming, 20 ml. of boiling water is added, and the 
mixture set aside overnight. Collect the precipitate in a glass Gooch crucible 
and wash with 50 ml. of alcohol 70%. The crucible is then fitted in an inverted 
position in an extractor, 3 ml. of acetic acid 96% is poured over the plate and the 
salts dissolved by extraction in 100 ml. of the lead acetate solution; after the 
addition of 15 ml. of hot water and agitation the mixture is set aside overnight. 
The lead salts are again collected, dissolved in 5 ml. of acetic acid and 10 ml. of 
alcohol 96% and then decomposed whilst warm with 5 ml. of nitric acid (1:2) 
in a flask filled to the neck and warmed so that the fatty acids separate as a 
clear layer. When cold the acid cake is removed, washed with cold water, 
dried in a steam oven, returned to the dried-out flask, dissolved in chloroform 
and used for the determination of the iodine value. The result is expressed 
in terms of fsooleic acid in the original fat. One ml. of N/10 thiosulphate 

0*565 *5^ of fwoleic acid. The presence of as little as 9*3% of hardened 
arachis oil in cacao butter can be detected. — Grossfeld, Quart. J, Pharm,, 
1930, 643. 


OPIUM 

Opium (B.P.). Contains in its moist state as imported not 
less than 9-5% of morphine calculated as anhydrous. Assayed 
by the B.P, method: 8 g. mixed thoroughly in a mortar with 30 ml. 
of water and 2*0 g. of calcium hydroxide is transferred to a 
tared flask, with water to 90 g.; after shaking for 30 minutes, the 
mixture is filtered and 52 ml. of the filtrate (equivalent to 5 g. of 
the opium) shaken with 5 ml. of alcohol and 25 ml. of ether, 
2*0 g. of ammonium chloride added, shaken for 5 minutes and 
occasionally during 30 minutes, the total time of shaking being 
15 minutes, and stood overnight; the ethereal layer is decanted 
on to a plug of cotton wool in a funnel, the flask and contents 
and filter rinsed with 10 ml. of ether, and the filter with a 
further 5 ml. in small portions; the aqueous liquid is then 
poured through the filter, and the flask and filter washed with 
morphinated water till free from chloride; the crystals on the filter 
are washed back into the flask, boiled with excess N/10 sulphuric 
acid, and the cooled liquid titrated with N/10 sodium hydroxide 
to cochineal or methyl red, a correction of 0*052 being added. 
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Opium, U.S.P,XII, should yield not less than 9-5% of anhydrous 
morphine. It is assayed by a similar process on the water-soluble 
matter, finally treating the crude morphine on the filter with hot 
neutral methanol. The hot solution of morphine in methanol is 
cooled and excess of N/ 1 0 sulphuric acid is added. The solution 
is then diluted with distilled water and boiled carefully to remove 
the methanol, since the titration end-point to methyl red is not 
very delicate in its presence. The amounts of methanol specified 
in the U.S,P, XI were not always sufficient to dissolve all the 
morphine in the crude precipitate, and the U.S.P, XII uses a 
larger quantity. No correction for the solubility of morphine is 
allowed. The U.S.P, XI process gave results showing as 
much as 0-75 to 1-5% less morphine than the U.S.P. X method, 
and on the average for high testing opiums, about 1*5% less 
morphine than the B.P. method. The assay process of the 
Fr. Cx, 1937 is similar to the International process given below. 
The concentrated extract is also assayed for other alkaloids by 
extraction with ether-chloroform from sodium hydroxide liquid; 
morphine content 50% and other alkaloids 30%. 

League of Nations* Process. A report of a Commission of Experts for the 
Standardisation of Methods for Determining the Moiphine Content of Raw 
Opium described an assay process which was published, with some comments 
by Prof. L. van Itallie, in the Bulletin de la FidSration Internationale Pkarma- 
ceutique, 1933, 14^ 98. 

The experts’ method has now been published by the Health Committee of 
the League of Nations and is preceded by a method of sampling, the practical ' 
utility of which has yet to be established. — Bull. Hlth Org. L. o. iv., 1938, 
429. 

The determination is carried out in three parts. (1) Determination of the loss 
of weight on drying at 103** to 105° (moisture). (2) Determination of the amount 
of extractive soluble in water in the presence of calcium hydroxide under the 
conditions of the process. (3) Determination of the morphine content. 

Determination of the Loss in Weight on Drying (Moisture). Weigh 1 g. 
of opium (to within d= 5 mg.) in a weighing- bottle with a ground-in stopper; 
heat for two hours at 103° to 105° and weigh. Continue heating until the loss in 
weight after 1 hour in the oven is not more than 0*005 g. The loss in weight is 
calculated on 100 g. of the opium being analysed and in the following formula 
this percentage loss is denoted by the letter F. When dealing with soft opium 
the mass is diluted with a little water and dried in a thin layer. 

Determination of the Extractive and of the Morphine, Triturate in a 
mortar 4 g. opium (weighed to within ± 5 mg.) with 1 g. of calcium hydroxide and 
10 ml. of water so as to produce a homogeneous mixture. Dilute with another 
10 ml. of water and setaside the mixture for 15 minutes, stirring frequently. Then 
by means of small quantities of water transfer the mixture to a sm^ tared 
flask and add water imtil the contents of the flask weigh 45 g. (weighed to within 
0*1 g.). Cork ibe bottle and shake vigorously and continuously for 30 minutes. 
Pour out the contents of the bottle on to a glass filtering funnel No. 3G3 of 
Schott and Gen, Jena, or on to a‘ filtering funnel of similar pattern but having the 
same porosity and suitable dimensions. The liquid is at first allowed to flow 
freely, then the slightest possible suction is applied. Part of the filtrate is used 
to determine the extractive and part for the determination of tire morphine. 

A. Determination of the Content of Extractive. Concentrate on a 
water-bath 3 g. of the filtrate (weighed to within ± 0 • 1 g.), then dry the remainder 
at 103° to 105° until the loss in weight after drying for one hour is not greater 
than 0*003 g. The weight of the remainder, in mg., is used for determining the 
extractive (E) given by 100 g. opium, according to the following formula:— 

E = where M denotes the weight in grammes of the residue 

^ - M ^ . 

from 3 g. of the filtrate and F the percentage of moisture m the opium. 
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B. Determination of the Morphine Content. In a 50 ml. Erlenmeyer 
flask, or in some other suitable vessel, weigh 25 g. of filtrate (to within ± 0*1 g.) 
and add 2*5 ml. of alcohol (90%) and 12*5 ml. of ether. Close the flask, 
shake it to mix the liquids and add 1 g. of ammonium chloride. Shake well for 
5 minutes, then frequently during 30 minutes. Set aside the mixture in the closed 
flask until ^e next day. Shake well to detach the precipitated morphine and 
pour the contents of the flask as completely as possible on to a filtering funnel 
No. 3G4 of Schott and Gen, Jena, or on to a filtering funnel of similar pattern, 
but having the same porosity and suitable dimensions. Avoid wetting the upper 
part of the funnel. Filter the liquid completely with the help of slight suction, 
then wash the flask with 3 ml. of ether; pour the latter on to tlie filtering funnel 
and without using suction wash it by inclining and shaking, then filter the 
ether completely by suction. The washing of the flask and the filtering funnel 
is repeated in the same way) each time with 3 ml. of water saturated with 
morphine, until the filtrate gives no reaction for chlorides. Heat the flask, in 
which there may still remain a little morphine, and the glass filtering funnel 
containing the greater part of the morphine, for 30 minutes at a temperature of 103® 
to 105®. After cooling, grease the uj^er and inner part of the filtering funnel 
to a depth of 0*5 cm. with soft parMBn: then fix it by means of a cork into a 
300 cm. filtering flask. Warm 10 ml. ot methyl alcohol in the flask (preferably 
with a reflux condenser because of the toxicity of the vapour of methyl alcohol) 
to dissolve the remaining crystals of moiphine attached to it; pour the warm 
solution on to the filtering fiinnel without applying suction, dissolve the greater 
part of the moiphine by shaking, and filter the solution using suction. This 
operation is repeated twice, using each time 10 ml. of methyl alcohol. Then, by 
means of a small wash-bottle rinse all the deposits of morphine which may have 
formed, on the filtering funnel and on the lower tube with 10 ml. of methyl 
alcohol; pour this alcohol into the filtering flask. The impurities in the morphine 
will thus remain on the plate of the filter. Verify whether the filtrate is quite 
dear; should a little morphine be precipitated dissolve it by warming slightly. 
Add to the clear liquid 5 to 10 dro^s of methyl red and titrate with N/10 hydro- 
chloric acid or N/10 sulphuric acid to a faint orange. Dilute the liquid with 
120 ml. of freshly boiled and cooled water, which changes the colour of the 
solution to yellow; and complete the titration by adding N/10 acid until the 
liquid begins to turn red. 

The moiphine content is calculated according to the following formula; 
(a) in % of anhydrous opium 

100 ~ Jr 

(t) in % of oriBind opium (l«2»±A±^(fL±iLJ!dii 

E = percentage yield of extractive in the presence of calcium hydroxide, 
calculated on the opium. 

F = percentage of moisture in the opium. 

A = ml. of N/10 acid used in the titration. 

This formula allows for a correction of 1 ml. ofJNf/10 acid (equivalent to 0*0285 
mg.) for the morphine remaining in solution. 

Some Defects in the International Process* The process is undoubtedly 
superior to many published methods, and particularly to the officisJ methods 
of most foreign pharmacopoeias. It is, however, much more complicated and 
troublesome to perform than the method of the British Pharmacopceia and it is 
extremely doubtful whether it is superior or even equal to the latter method as 
regards accuracy. 

Its principal disadvantages are: 

(1) The very small weight of opium used for the test. 

(2) The unnecessarily involved practical details, some of which could quite 
well have been dispensed with without appreciably diminishing the accuracy 
of the results. 

(3) The decidedly clumsy manipulation, such as the weighing of all liquids, 
the method adopted for the initial filtration and the directions for the collection, 
washing and solution of the moiphine. Some of these defects cannot fail to 
cause very appreciable errors. 

If the process is performed exactly as described, it appears very improbable 
that close agreement between different analysts using the method will occur. In 
order to produce a really accurate method capable of giving reasonably consistent 
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results in difimnt hands very considerable modifications would be needed, 
some of which might very well be in the direction of simplification. 

Observations on the opium assay.— J. Rosin and C. T, Williams, J. Amer. 
pharm. Ass,^ 1935, 1053. 

proposed Alterative Assay Process* The following method represents 
an attempt to eliminate sources of error in previously published methods due to 
incomplete extraction of the opium, inaccurate calculations of the aliquot 
proportions, incomplete precipitation of the morphine and its contamination 
with other substances. 

3 g. of finely powdered sample is heated for 10 minutes on a boiling water- 
bath with 50 ml. of N/20 sulphuric acid, stirring to produce a uniform suspension, 
and 8 g. of anhydrous sodium sulphate is dissolved in the mixture tvhich is then 
cooled and allowed to stand for 30 minutes. The mijcture is filtered through 
filter paper supported on a 3G3 glass filter, and the filter washed with 3 ml. of 
a saturated solution of sodium sulphate in N/20 acid. The filtrate is shaken 
vigorously with 5 ml. of 4N sodium hydroxide. The residue on the filler is 
heated with 30 ml. of N/20 sulphuric acid for 5 minutes, treated with 4*5 g, of 
anhydrous sulphate, cooled, filtered, and the filter washed as before. If the 
opium is rich in morphine, three extractions should be carried out using 45, 
20 and 1 5 ml, of acid respectively with corresponding amounts of sodium 
sulphate. The mixed filtrates are diluted to 90 ml., shaken well and allowed 
to stand for 30 minutes and then filtered through a thick folded filter paper. 
The filtrate is shaken with 80 ml. of benzene, and after separation, 75 ml. of 
the aqueous extract ( = 2-5 g. of sample) is pipetted off and shaken vigorously 
for 1 minute with 2 g. of sodium bicarbonate and 75 ml. of a warm mixture of 
chloroform and alcohol (3 : 2). The chloroformic extract is run off into a 
second separator and treated with 25 ml. of pure chloroform and 2 ml. of water, 
and the flask rotated without shaking and the aqueous layer rejected. The 
extraction is repeated with 30 and 15 ml, of warm chloroform-alcohol mixture 
and the chloroformic extracts run off into the second separator. The mixed 
chloroformic extracts are allowed to stand 30 minutes and then filtered through 
cotton wool which has been covered with a little anhydrous sodium sulphate, 
the filter being rinsed with two quantities, each of 5 ml., of chloroform. The 
chloroform is evaporated and the residue is warmed on a water-bath with 1 ml. 
of alcohol and 25 ml. of benzene until almost completely dissolved, 20 ml. of 
N/2 sodium hydroxide is added, followed by 1*5 g. of ammonium sulphate, 
and the mixture is shaken vigorously for 2 minutes and then, after 12 hours, 
filtered through a 3G3 filter, the flask and filter being rinsed with 2 ml. of 
benzene, then three times with 5 ml. of water saturated with morphine, and 
finally with 3 ml. of ether. The morphine in the flask is dissolved in 15 ml. 
of N/IO hydrochloric acid, warmed on a water-bath, and the solution transferred 
quantitatively to the filter, any morphine still remaining being dissolved by 
the further addition of 5 to 10 nil. of the acid. Flask and filter are thoroughly 
washed with recently boiled and cooled water. The solution is titrated to the 
yellow colour of methyl red with N/10 alkali and then with N/IO acid until 
the red colour begins to return. To the volume of acid used by the alkaloid 

0 -4 ml. is added to correct for the morphine remaining in the mother liquor. 

1 ml. of N/10 acid corresponds to 0-0285 g. of anhydrous morphine. — E. 
Knaffl-Lenz, Pharm. Monatsch^., 1937, 17. 

Eder and Wackerlin*s Method (Quart. J. Pharm., 1937, 6S0). 

Carefully triturate I g. of opium with 1 ml. of water in a 30 ml. mortar, having a 
roughened inner surface, until homogeneous. Mix with 1 ml. of water and 0 -4 g. 
of calcium hydroxide and then .gradually add 8 ml. of water. Filter directly 
into a 150 ml. separating funnel through a 3G3_or 3G4 sintered glass filter using 
slight suction. Rinse the pestle and mortar with 7 ml. of water, pour on to the 
filter with the suction discontinued, rub the opium to a smooth paste, filter, and 
repeat the procedure five times. To the filtrate add 0-3 of ammonium 
chloride and shake for 1 minute with 60 ml. of chloroform-isopropyl alcohol 
mixture (3 -f 1). Allow to separate and then stand for 10 minutes, filter tlirough 
a double filter wetted with the solvent mixture into a 250 ml. separating funnel. 
Repeat the extraction twice using 40 and 30 ml. of solvent mixture, and finally 
wash the filter with a further 15 ml. Shake the mixed filtrates with 20 ml. of 
N/10 sodium hydroxide for 1 minute, draw off the chloroform-isopropyl dcohol 
layer and pour off the alkaline layer through the neck of the funnel, rinsmg the 
neck with a few drops of water. Return the chloroform-isopropyl alcohol 
solution to the funnel and repeat the procedure twice using 15 and 10 ml. of 
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N/IO sodium hvdroxide, finally washing the funnel with 3 ml. of water and 
adding to the alkaline liquid. To the latter is added 0-5 g. of ammonium 
sulphate and the liquid extracted three times with solvent mixture using 
quantities of 60, 40 and 30 ml., filtering each time and using 15 ml. of solvent 
mixtxire to wash the filter. Evaporate the solution to 10 ml,, transfer to a SO ml. 
stoppered flask using three quantities, each of 5 ml., for rinsing, and evaporate 
the solvent at 80® in a current of air. Cool the residue, add 1 ml. of alcohol 95 % , 
10 ml. of N/10 sodium hydroxide and 5 ml. of ether, stopper, and shake until 
dissolved. Add 0*4 g. of ammonium chloride and shake until the morphine 
begins to precipitate and for 5 minutes longer. Allow to stand overnight, 
noting the temperature. Shake, cool in cold water, filter through a sintered 
glass funnel, washing flask and funnel successively with 2 ml. of ether and then 
four quantities each of 2 ml. of morphine-saturated water. Dissolve the 
morphine in 15 ml. of methyl alcohol, added in 3 ml. portions and washing the 
lower part of the funnel with the last 3 ml. Titrate to methyl red with N/10 
acid, add 45 ml. of water and complete the titration. Deduct any acid used 
in a blank test on the methyl alcohol and add to the weight of morphine thus 
determined a correction depending on the temperature at which the morphine 
stood overnight. At 10® the correction is 0-0053 g., at 20® 0-0062 g., and 
at 30® 0-0080 g. Two variants of this method are also described. 

The method is modified to remove substances which prevent the precipitation 
of morphine. A shorter variation of this improved method is given. The 
extraction of the opium is modified by triturating the paste, prepared from 5 g. 
of the drug and 5 ml. of water, with a further 5 ml. of water and 3 g. of man- 
ganous sulphate prior to the addition of the calcium hydroxide. In the new 
method 3 g. of edeium hydroxide are used. 50 ml. of the extract so prepared 
are washed with 60 ml. of a mixture of equal volumes of benzene and carbon 
tetrachloride, 0-4 g. of ammonium chloride is added and the solution shaken 
with 60 ml. of a mixture of 3 volumes of chloroform and 1 volume of isopropyl 
alcohol for one minute. After separation the chloroform-isopropyl dcohol 
layer is filtered through an adsorption filter, consisting of a tube 20 cm. long and 
17 mm. internal diameter, which is packed with a plug of cotton wool moistened 
with chloroform-isopropyl alcohol, 5 g. of alumina (washed into the tube with 
chloroform- isopropyl alcohol) and findly a layer of filter paper. The extraction 
is repeated with 40 and 30 ml. portions of chloroform-isopropyl alcohol and the 
extracts also passed through the adsorption filter. The latter is then washed 
with three 10 ml. portions of chloroform-isopropyl alcohol. The filtrate is 
evaporated to 10 ml., placed in a 50 ml. flask and the solvents completel^r removed 
by heating to 75®. The crude morphine is then purified and titrated as 
described originally. According to the temperature at which the morphine is 
allowed to stand, the following correction is added; 10°, 0-0064 g.; 20®, 
0-0073 g.; 30®, 0-0091 g. of morphine. Finally, methods are given for the 
homogenisation of opium samples and for the determination of water in them. 
— R. Eder and E. Wackerlin, Pharm. Acta Helvet., 1940, 15, 227. 

Varieties, Turkey opium is produced in Asiatic Turkey and occurs in 
rounded, conical, irregular or flattened masses usually enveloped in poppy leaves, 
and sometimes more or less covered with the winged fruits of a species of Rutnex. 
The weight of the cakes varies from about 1 oz. to several pounds, the majority 
of the pieces varying from about 1 lb. to 4 lb. Turkey opium includes the varieties, 
“Soft Shipping” opium and “Druggists” opium. It is now exported in cases 
containing usually 40 pieces of more uniform consistency and shape, each piece 
weighing about 4 lb. or 4 kilos. European opium is produced chiefly in 
Bulgaria, Greece and Yugoslavia; it resembles the “Soft Shipping** variety of 
Turkey opium in its general characters. Yugoslavian monopoly opium 
occurs in fairly uniform flattish and elongated oval masses, each weighing 
about t or 1 lb. Persian opium occurs in brick-shaped masses weighing about 
1 lb., usually wrapped in red paper and tied with red string. It formerly 
contained varying proportions of certain native gums added during manufacture 
to obtain a product suitable for moulding, but this addition is now prohibited. 
Indian medicinal opium occurs in square blocks weighing about 2 lb. and is 
wrapped in white paper. Bulgarian, Russian and Syrian opiums are occasionally 
exported. 

Constituents, Opium contains moiphine in proportions varying from 5 to 
21 % of the dried opium. The morphine exists in combination with meconic 
and s^phuric acids in the form of salts readily soluble in water. The “Soft 
Shipping’* variety of Turkey opium contains about 15 to 18% of morphine. 
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while "Druggists” opium of good quality contains about 13 to 16%. Dried 
EuropcEn opium contains from about 15 to 21% or occasionally more. Persian 
opium contjdns about 10 to 12% and occasionally as much as 13-5%. Undried 
Indian medicinal opium has varied considerably at different times, sometimes 
containing as little as 7%, and sometimes as much as 12%. Narcotine ranges 
from 1*5 to 12*5%. Codeine exists to the extent of 0-3 to 4%, Indian 
opium containing the highest proportion and Turkey opium the lowest. The 
remaining alkaloids constitute about 1% of the drug. They include thebaine, 
narceine, papaverine, meconidine, codamine, laudanine, laudanosine, neopine, 
lanthopine, protopine, cryptopine,^ rhceac^e, oxynarcotine, pseudo-morphine, 
gnoscopine, xanthaline (papaveraldine), tritopine, hydrocotamine, porphyroxine 
(in Indian opium) and possibly others. Meconin, meconoidin and opionin 
are indifferent substances, present in small proportions only. Other constituents 
arc mucilage, sugar, wax and rubber, together with salts of calcium, magnesium 
and potassiurn. 

Determination of morphine, narceine, narcotine, papaverine, codeine and 
thebaine in opium. — B. Kljotschkina, Arch, Pharm., BerL, 1933, 27 L 558, 
per Quart. J. Pkarm.^ 1934, 119. 

Opium Pulveratum (J5.P.). Adjusted with lactose to contain 
from 9*5 to 10*5% of morphine, calculated as anhydrous. Opium 
Pulveratum, U.S.P. Xlly yields from 10 to 10-5% of anhydrous 
morphine. 

Extractum Opii Siccum (B.P.). Contains 19 to 21% of 
morphine, calculated as anhydrous. Assayed by trituration of 
4 g. with 5 ml. of water and then 20 ml. of water and 2 g. of 
calcium hydroxide, finally adjusting with water to 86 g. The 
assay is then completed as for Opium, taking 52 ml. of the filtered 
liquid representing 2*5 g. of the original extract. 

Tinctura Opii {B.P.). Contains 0*95 to 1*05% wfv of mor- 
phine, calculated as anhydrous. Assayed by evaporation of 80 ml,, 
trituration with 5 ml. of water, addition of 20 ml. of w’ater and 2 g. 
calcium hydroxide, followed by addition of water to 86 g., then 
proceeding as for opium, taking 52 ml. of the filtrate equivalent to 
50 ml. of the tincture. Alcohol content, 41 to 46% vjv. Tinctura 
Opii, U.S.P. Xlly contains 0*95 to T05% w/v of anhydrous mor- 
phine, and has an alcohol content of 17 to 19% v/v. 

Tinctura Opii Camphorata (B.P.). Contains 0*045 to 
0*055% w/v of morphine, calculated as anhydrous. Assayed by 
extraction of the residue, after evaporation, with calcium hydroxide 
solution, cleaning the solution with ether, addition of ammonium 
sulphate and extraction with twice the volume of chloroform- 
alcohol mixture (1 .* 1) followed by extraction with chloroform- 
alcohol mixture (1 : J); after evaporation of the solvent, the residue 
is dissolved in N/1 hydrochloric acid and diluted with water to 
N/ 1 0 solution. The brownish colour produced by a 20 ml. portion 
of the solution on addition of 8 ml, of 1 % sodium nitrite solution 
and 1 2 ml. of dilute ammonia solution is matched against a standard 
solution of morphine in N/1 0 hydrochloric acid. Alcohol content 
56 to 60% v/v. Tinctura Opii Camphorata, U.S.P. XI I ^ yields 
0*035 to 0*045% w/v of anhydrous morphine; assayed by evapora- 
tion with 1/50 volume of N/1 sxilphuric acid to low bulk, making 
just ammoniacal, adding sodium chloride and extraction with 
alcohol-chloroform (15 : 85); the morphine is subsequently 
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transferred to 2-5% sodium hydroxide solution saturated with 
salt, cleaned in hydrochloric acid, salt solution with chloroform, 
made ammoniacal and extracted with the alcohohchloroforai, 
evaporated to low bulk, and titrated in alcohol with N/50 sulphuric 
acid to methyl red indicator. 

Tinctura Opii Gamphorata Concentrata (B.P. Add, V), 
After dilution and evaporation, it is assayed by the B,P, process 
for Tinctura Opii Gamphorata. Contains 0-36 to 0*44% zv/v of 
anhydrous morphine. 

The Pharmacopoeia! method for the determination of small amounts of 
morphine as in camphorated tincture of opium gives high results when 
applied to other substances owing to the presence of non-morphine 
chromogenic subst^ces. A quantity of extractive equal to the test solution 
should be added to the standard before making the <x>mparison. The colori- 
metric method is then applicable to other preparations containing opium as 
follows;— 

Aromatic Powder ojf Chalk with Opium. Mix intimately 4 g. of sample with 
0*5 g. of slaked lime in a mortar, add water to make a paste, and then transfer 
quantitatively to a 100 ml. flask with water tmtil about 90 ml. have been used. 
Shake the mixture occasionally during 30 minutes, make up to volume and 
filter. Add 0*15 g. of ammonium sulphate to 25 ml. of the filtrate, extract three 
times with ether, wash the ether with 5 ml. of water and reject the solvent. 
Extract the aqueous liquid as in the official method for camphorated tincture of 
opium and make the residue, obtained after evaporation of solvent, up to 
25 ml. with N/1 hydrochloric acid before matching. 

Powder of Ipecacuanha and Opium. Mix intimately 1 g. of sample with 0 *5 g. 
of slaked lime in a glass mortar. Add water gradually and transfer quantitatively 
to a 100 ml. graduated fiask. Shake the mixture (approximately 90 ml.) 
frequently during 30 minutes; make up to 100 ml., shake and filter. Extract 
25 ml. of filtrate first with ether and then, after adding ammonium sulphate, 
with alcohol and chloroform as in the Pharmacopoeial assay of camphorated 
tincture of opium. Dissolve the residue in 25 ml. of N/1 hydrochloric acid. 
Match against standard morphine solution as usual, a convenient amount being 
5 ml. of extract and 5 ml. of 0-01% anhydrous morphine solution. 

Gall and Opium Ointment. Extract 3*5 to 4 g.^ of ointment with light 
petrolexim in a Soxhlet ajjparatus until the residue is free from fat (3 hours). 
Dry the residue and continue the assay on the total dry powder as ^ven for 
Dover’s powder. Calculate the anhydrous morphine to the original ointment. 

Tincture of Chloroform and Morphine. To 10 ml. of tincture in a separator 
add 5 ml. of water followed by 0*5 ml. of strong solution of ammonia, 15 ml. 
of alcohol and 15 ml. of chloroform. After shaking and separating, repeat the 
extraction twice with 8 ml. of alcohol and 15 ml. of chloroform, washing the 
solvent each time with the same portion of 15 ml, of a 1 : 2 mixture of alcohol 
and water. After evaporating the solvent, dissolve the residue in 75 ml. of 
N/1 hydrochloric acid and match 2 ml. against a standard morphine solution. — 
D. C. Garratt, Quart. J. Pharm.^ 1937, 466. 


OPIUM ALKALOIDS AND DERIVATIVES 

iEthylmorphinse Hydrochloridum {B.P.C.). 
Ci9H2303N,HC1,2H20 = 385‘7. Loss at 100°, not more than 10%. 
Ash, not more than 0*1%. A morphine limit equivalent to 0*1% 
of anhydrous morphine is included by matching against a standard 
solution the colour produced by 5 ml. of a 2% solution in N/1 0 
hydrochloric acid on the addition of 2 ml. of 1 % sodium nitrite 
solution and 3 ml. of dilute ammonia. .®thylmorphinse Hydro- 
chloridum, U.S.P. XU, loses not more than 10% at 100°. 
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Apomorphinse Hydrochloridum (J3.P.). ' ^ 

CiyHiTOaNyHCljiHaO— 312-6. Loss at 100®, not more 5%. 
Ash, not more than 0-1%. 0*1 g. shaken with 5 ml. 
should produce not more than a faint red colour (due to de’bsu^L. 
position products). The U.S,P,X1I salt complies with the test for 
decomposition products and is rejected if it produces immediately 
an emerald-green colour when shaken with 100 parts of water. 

Tabellae Apomorphinae Hydrochloridi (N,F. VII). Contain 91 to 107% 
of the labelled amount of apomorphine hydrochloride, including all tolerances. 
The tablets must be rejected if an emerald green colour is produced immediately 
when they are dissolved in water in the proportion yielding a 1 % solution of 
apomorphine hydrochloride. Assayed by dissolving a weighed quantity of 
powdered tablets in water, adding sodium bicarbonate, extracting with ether, 
washing the ether with water and extracting the aqueous washings with a further 
portion of ether. The combined ether extracts are extracted with N/20 
sulphtiric acid and the excess acid titrated with N/50 sodium hydroxide using 
methyl red indicator. 

An official method for the determination of apomorphine in tablets is 
described in Methods of Analysis {A.O.A.C.y 1940, 587). The apomorphine, 
extracted with peroxide-free ether from a solution made alkaline with sodium 
bicarbonate, is dissolved in excess standard sulphuric acid and back-titrated 
with standard sodium hydroxide solution, using methyl red as indicator. 

Codeina (B.P.). Ci8H2i03N,H20=:317*2. M.p. of the dried 
substance, 155° to 156°. Loss at 100®, not more than 6%. Ash, 
not more than 0*1%. 5 ml. of the 2% w/v solution in N/10 
hydrochloric acid, with 2 ml. of 1% sodium nitrite solution and 
3 ml. of dilute ammonia solution, produces a yellow colour not 
deeper than 5 ml. of 0-002% w/v solution of anhydrous morphine 
in N/10 hydrochloric acid, similarly treated. Codeina, 
U,S.P. XII i loses not more than 6% at 80°; a test for morphine 
with ferric chloride and potassium ferricyanide is included; 
0-01 g. complies with the test for carbonisable substances. 

An official method for the determination of codeine in tablets is described in 
Methods of Analysts {A.O.A.C.^ 1940, 587). A solution of the sample in 
dilute hydi'ochloric acid is made slightly alkaline with sodium bicarbonate, and 
extracted with chloroform. The chloroform is removed, the residue dissolved 
in methyl alcohol and either titrated directly with standard sulphuric acid, or 
dissolved in excess standard sulphuric acid and back titrated with standard 
sodium hydroxide, using methyl red as indicator. 

Codeinac Phosphas (JB.P.). Ci8H2i0sN,H3P04,H20=415*2. 
Loss at 100°, 4 to 7%. Complies with die limit test for morphine. 
The U.S.P, XII substance is the salt with 1 J molecules of water 
of crystallisation and contains not less than 70% of anhydrous 
codeine, by extraction from solution with sodium hydroxide by 
chloroform and titration with N/10 sulphuric acid to methyl red. 

Tabellse Codeinse Pbosphatis (JJ.S.P. XU). Contain 93 to 107% of the 
labelled amount of Ci 8 H 2 i 0 ^N,H 3 P 04 ,li HjO, including all tolerances. 
Assayed by macerating overnight a weighed quantity of powdered tablets with 
water and N/2 sulphuric acid, filtering and extracting with chloroform the 
codeine from an aliquot of the filtrate, made alkaline with ammonia solution. 
After removal of nearly all the chloroform an excess of N/50 sulphuric acid is 
added, the remainder of the chloroform removed, the solution cooled and 
titrated with N/50 sodium hydroxide using methyl red indicator. 

Codeina Sulfas (C/.5.P. XII). (Ci8H2i03N)a,H*S04,5Ha0«786'S. Loss 
at 100®, not more than 12%. Complies with tests for acidity, morphine and 
carbonisable impurities. 
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TabeUa Codeinae Sulfatis (U.S.P. XII). Contain 93 to 107% of the 
labelled amount of (Ci8H8303N)2,HaS0*,5H30, including all tolerances. 
Assayed by the process described for codeine phosphate tablets. 

Dihydromorphinoni Hydrochloridum (U.S.P. XII). Loss at 100“, not 
more than 1*5%. Complies with tests for acidity and absence of ammonium 
salts and codeine. 

TabeXlse Dihydromorphinoni Hydrochloridi (U.S.P. XU). Contain 90 
to 110% of the labelled amoimt of Ci 7 Hib 03 N,HC 1 , including all tolerances. 
Assayed by extraction with chloroform from a weighed quantity of powdered 
tablets dissolved in saturated sodium bicarbonate solution. After filtration of 
the chloroform extracts, the chloroform is removed and the alkaloid determined 
by addition of excess N/50 sulphuric acid and back titration with N/50 sodium 
hydroxide, using methyl red indicator. 

Diamorphinae Hydrochloridum (B.P.). 
C 2 iHas 05 N,HCl,Ha 0 == 423-7. Ash, not more than 0-1%. A 
morphine limit, as indicated by the colour produced in N/IO 
hydrochloric acid solution with sodium nitrite and ammonia, is 
included and is equivalent to 1 -5%. 

An official method for the determination of diamorphine in tablets is 
described in Methods of Analysis (A.O.A.C., 1940, 587). The diamorphine, 
extracted with chloroform from ammoniacal solution, is dissolved in methyl 
alcohol and either titrated directly with standard sulphuric acid, or dissolved 
in excess standard sulphuric acid and back-titrated with standard sodium 
hydroxide, using methyl red as indicator. 

Determination of Diamorphine in Mixture with Procaine. Details are 
given of a method which depends on hydrolysing the mixture in acid solution, 
adding excess alcohol and shaking with chloroform and alcohol when only 
morphine and dieth^ri^inoethanol are extracted and p-aminobenzoic acid 
remains in solution. The former may be separated by the solubility of morphine 
in lime water. — Amer. J. Pharm., 1938, 362. 

Morphina (5.P.C.). Ci7Hi908N,H20~ 303-2. Loss at 110°, 
not more than 7%. Ash, not more than 0 - 1 %. Complies with the 
limit test for other alkaloids in Morphinae Hydrochloridum, using 
three-quarters the quantity of substance. 

Identification. A description and discussion of 21 classified chemical 
tests for morphine. — C. C. Fulton, Amer. J. Pharm. ^ 1937, 219. 

Colorimetric Determination, The reagent is prepared as follows; — 
Molybdic acid anhydride 14*4 g. is dissolved in 100 ml. of warm N/1 sodium 
hydroxide and sodium silicate solution is added to bring the SiOa content to 
0*7 g. 10% hydrochloric acid is then added with stirring until the solution 
becomes green, and then water to 900 mi. The mixture is placed on a boiling 
water-bath which is allowed to cool slowly, precipitated silica is filtered off 
after 24 hours and the volume made up to 1 litre. To 10 ml. of the solution of 
the sample in 1% hydrochloric acid (containing 0*2 to 10 mg. of morphine) is 
added 2 ml. of the reagent followed by 5 ml. of 5% ammonium hydroxide 
solution, and the mixture is diluted to 25 ml. The blue colotir produced is 
matched against that produced by treating similarly a standard solution of 
morphine in 1% hydrochloric acid. The colour should be compared after 
standing for 15 to 20 minutes. Reducing agents other than morphine must be 
removed. Narcotine, papaverine and narceine give only a very faint colour; 
codeine, thebaine and meconic acid give no reaction although the first two 
discharge the yellow colour of the reagent. — C. G. Van Arkel, Pharm, WeekbL, 
1937, 134. 

Determination with 1 : 2 : 4-Chlorodinitrohenzene* The following 
method, a modification of that of Mannich, based on the precipitation of 
morphine as the 2 : 4-dinitrophenyl ether, gives accurate results. Dissolve a 
wrighed quantity of morphine salt in alcohol 30% to form a solution not 
stronger than 0*1% w/v. To 100 ml. of the solution add 10 ml, of strong 
ammonia solution and 5 ml. of 2% solution of 1 : 2 : 4-chlorodinitrobenzene in 
alcohol 95%. Allow to stand 18 houra, filter through a tared Gooch crucible, 
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wash with alcohol 30% and finally with ether, dry at 100° and weigh. I g. of 
ppt. is equivalent to 0 *632 g. of aimydrous morphine. Insoluble dinitrophenyl 
ethers are given by other phenolic alkaloids and the method is unsatisfactory for 
the determination of morphine in opium. — R. NichoUs, Analyst^ 1937, 440. 

An official method for the determination of morphine in tablets is described 
in Methods of Analysis (A.O.A.C,^ 1940, 588). The sample is moistened with 
water and dissolved in an alkaline salt solution (3% sodium hydroxide in 
saturated sodium chloride solution). The solution is acidified with hydrochloric 
acid, and alcohol and a slight excess of ammonia added. The morphine 
extracted from this solution with chloroform-alcohol (9:1) is dissolved in 
methyl alcohol, and either titrated directly with standard acid, or dissolved 4n 
excess standard acid and back-titrated with standard sodium hydroxide solution. 
If other alkaloids may be present the initial solution in alkaline salt solution is 
first extracted with chloroform to remove them. An official method for the 
determination of morphine in syrups is also described (ibid., 589). 

Quantitative methods for the determination of morphine, codeine and diamor- 
phine in tablets are also described, 

A colorimetric method for the determination of morphine in hypodermic 
tablets and injections is described. The method depends upon a modification 
of Radulescu’s colour reaction and tables are given correlating the value of the 
yellow component of the colour obtained to the morphine content. Details are 
also given for the determination of diamorphine which may be estimated by the 
same method after preliminary hydrolysis by refluxing with dilute hydrochloric 
acid. — ^N. L. Allport and N. R. Jones, Quart. J. Pharm.y 1942, 239. 

Spectrum lines characteristic for morphine are obtainable with 1/200 grain. — 
J. J. Dobbie, Lancet^ iyi913, 1399. 

Bromophenol blue recommended as indicator for titration of morphine. 
A 1% solution of morphine hydrochloride has a pH of 3*65. — ^N, Evers, Yearb. 
Pharm., 1921, 325. 

Morphine and other alkaloids in animal excreta. Detection in organs, urine, 
etc. — Yearb* Pharm.^ 1922, 12. 

The fate of morphine in the animal body, with a method of estimation in 
body fluids and tissues. — J. Pharmacol., Jime, 1927, 177. 

Distinction from Oxydimorphine* Alkaloid dissolved in a 4% alcoholic 
solution of ^-dimethylaminobenzddeh^de and solution warmed on a water-bath. 
Morphine gives a currant-red and oxydimorphine a green colour. — M. M. Pesez. 
J. Pharm. Chim., Paris, 1938, 27, 255. 

Extraction of Alkaloids from Viscera. The following is a summary 
of the method recommended. — Freeze the material, mince into a tared casserole 
while still frozen, add one half its weight of water and warm until homogeneous. 
Add 50 g. of ammonium sulphate and 2 ml. of glacial acetic acid for every 
100 g. of minced material and warm to about 65“ until coag^ated. Filter 
in a Buchner funnel, washing the residue with water. If quinme is present, 
extract the residue with successive portions of water acidified with acetic acid 
1 % , using 1 to 1 i litres. The washings are collected separately, washed with ether 
to remove fat and saturate the liquid, rendered alkaline with ammonia and 
extracted 5 times with 75 ml. portions of ether. The ether is extracted with 
successive portions of dilute smphuric acid, the alkaloid transferred to chloro- 
form, and the crude quinine punfied by dissolving in ethyl acetate, precipitating 
as the tartrate, dissolving the latter in water and extracting the base with 
chloroform after addition of ammonia. 

If morphine is present the residue on the filter is extracted with hot saturated 
ammonium sulphate solution containing 1% of acetic acid until to 2 litres of 
filtrate has been collected. The latter is defatted with light petroleum, the 
aqueous layer rendered ammoniacal, and 100 to 150 ml. of alcohol added 
carefully to form a small upper layer. The morphine is then extracted with five 
100 ml. portions of a chloroform-alcohol mixture (1 : 1). The extracts are 
washed twice with small quantities of water and then with three portions of 5% 
sodium hydroxide, the aqueous and alkaline extracts being acidified, rendered 
ammoniacal, and extracted with the chloroform-alcohol mixture. The solvent 
is evaporated and the residue extracted with hot ethyl acetate. The solution is 
evaporated to dryness, and the residue dissolved in alcohol 30%, and determined 
by Mannich’s method.— C. G. Daubney and L. C. NickoUs, Analyst, 1937, 831. 

All the acyl compounds of morphine, e.g.^ diacetylmoiphine and benzoyl- 
morphine, are readily decomposed and morphine recovered from them, whereas 
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the alkyl derivatives, such as codeine and benzylmorphine, are intimate com- 
pounds from which the morphine cannot be recovered. The former are strong 
narcotics like morphine, and the latter only weak narcotics. — ^D. B. Dott, Phcartn, 
J., ii/1928, 250. 

Morphinee Acetas {B.P,C.). Ci7Hi903N,C2H402,3H20= 

399*2. Ash, not more than 0*1%. Complies with the limit test for 
other alkaloids. 

Morphinse Hydrochloridum (B.P.). Ci7Hj903N,HCl,3H20 
=%75*7. Loss at 120°, not more than 12*5% and the dried 
material is not more than faintly yellow in colour. Ash, not more 
than 0*1%. Limit of other alkaloids extracted with chloroform 
from sodium hydroxide solution, not more than 1*5%. Morphinae 
Hydrochloridum, N.F. Flf, should lose not more than 15% at 100°. 
A test for apomorphine is described; complies with tests for free 
acid, ammonium salts, meconate, and foreign alkaloids. 

Gregory’s Salt. An impure mo^hine hydrochloride, being a mixture of 
double salt of morphine hydrochloride and codeine hydrochloride occurring 
in the manufacture of morphine. 

Assay of Morphine in Morphine Salts, The following process for the 
assay is recommended by the Sub-Committee on Alkaloidal Assays of the 
Committee on Pharmaceutical Chemistry; — ^Transfer about 0-5 g., accurately 
weighed, to a separator, add 15 ml. of water, 5 ml. of N/1 sodium hydroxide 
and 10 ml. of chloroform. Shake, allow to separate, and remove the chloroform 
to another separator. Repeat the extraction with two further quantities each 
of 10 ml. of chloroform. Wash the mixed chloroform solutions with 10 ml. of 
N/10 sodium hydroxide, reserve the chloroform, and add the alkaline solution 
to the first alkaline liquid. Add 20 ml. of alcohol (90%), 40 ml. of a mixture of 
three volumes of chloroform and one volume of alcohol (90%), and 1 g, of 
ammonium sulphate. Shake well, allow to separate, and remove the chloroform 
solution. Repeat the extraction with successive quantities of 30, 20, 20 and 20 
ml. of the chloroform-alcohol mixture. Wash each chloroform solution suc- 
cessively with two quantities, each of 5 ml., of water, avoiding vigorous shaking. 
Filter the chloroform solutions through a plug of cotton-wool, previously 
moistened witli chloroform. Remove the solvent. Add 20 ml. of N/ 10 sulphuric 
acid, boil, cool, and titrate the excess of acid with N/10 sodium hydroxide 
using tincture of cochineal or solution of methyl red as indicator. Each ml. of 
N/10 sulphuric acid is equivalent to 0-02852 g, of anhydrous morphine. 
— {British Pharmacopasia Commission Report, No. 12, May 1939.) This method 
has been included in B.P, Add. IV for the assay of morphine in morphine sulphate. 

Liquor Morphinae Hydrochloridi {B.P.). Contains 0*95 to 
1*05% w/v of naorphine hydrochloride. Assayed by extraction 
from the solution to which alcohol and sodium bicarbonate have 
been added with chloroform-alcohol (3 : 1), finally drying at 
115° and weighing. Alcohol content, 21 to 24% v/v. 

Assay, The following process for the assay is recommended by the Sub- 
Contunittee on Alkaloidal Assays of the Committee on Pharmaceutical 
Chemistry: — ^Transfer 25 ml. to a separator, add 7-5 ml. of alcohol (90%) and 
0-5 g, of sodium bicarbonate, and extract the alkaloid by shaking with successive 
quantities of 40, 30, 20 and 20 ml. of a mixture of three volumes of chloroform 
and one volume of alcohol (90%). Wash each chloroform solution with the 
same 5 ml. of water, contained in a second separator. Mix the chloroform 
solutions, remove the solvent; add 10 ml. of N/10 sulphuric acid, boil, cool, and 
titrate the excess of acid with N/10 sodium hydroxide, using tincture of 
cochineal or solution of methyl red as indicator. Each ml. of N/10 sulphuric 
acid is equivalent to 0 -02852 g. of anhydrous morphine. — {British Phcarmacopceia 
Commission I^ort, No. 12, May 1939.) 

Morpldnae Sulphas (B.P. Add. IV). 
(Ci,H„0sN)j,HsS04,5Ha0 = 758-5. Contains 74-0 to 75-5% of 
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anhydrous morpliine. Determined by the method described 
under morphine hydrochloride. Other alkaloids, not more than 
1*5%. Loss on drying at 120®, not more than 12%. Ash, not 
more than 0-1%. Morphinae Sulfas, U.S.P, XII, allows the 
same nioisture limit, but dries at 130®. Tests for acidity, 
ammonium salt, meconate and foreign alkaloids are included. On 
exposure to air, loss of water of crystallisation may result. 

Tabellse Morphinse Sulfatis (U,S.P, XII). Contain 93 to 107% of the 
labelled amount of (Ci 7 HioOaN)a,HaS 04 , 5 HaO, including all tolerances. 
Assayed by transferring a weighed quantity of powdered tablets to a separator, 
using distilled water faintly acidified with hydrochloric acid, making alkaline 
with ammonia solution, completely extracting with chloroform-alcohol mixture 
(4 : 1), washing the combined extracts with water and extracting the aquequs 
washings with a further portion of chloroform-alcohol mixture. After filtration 
of the combined extracts, the organic solvent is removed, excess N /50 sulphuric 
acid added, and the excess acid titrated with N/50 sodium hydroxide, using 
methyl red indicator. The assay is applicable to hypodermic tablets, but for 
other tablets a suitable modification of the above method may be necessary. 

Tabellae Morphinae et Atropinae Sulfatum VII). Contain 91 

to 109% of the labelled amount of morphine sulphate, including all tolerances. 
Assayed for morphine sulphate by dissolving as completely as possible in 3% 
solution of sodium hydroxide saturated with sodium chloride, extracting with 
ether and rejecting the ether. The solution is neutralised with hydrochloric 
acid and 0*5 ml. of acid added in excess. Alcohol and a chloroform-alcohol 
mixture (9 : 1) are added and the mixture carefully rendered faintly ^kaline 
with ammonia solution, and the alkaloid completely extracted with successive 
portions of solvent. The filtered and washed chloroform-alcohol solution is 
evaporated until nearly dry, excess N/20 sulphuric acid added, and the cooled 
solution titrated with N/60 sodium hydroxide, using methyl red indicator. 

Morphinae Tartras (B.P.). (Ci7Hi908N)8,C4He06,3H20= 
774-4. Loss at 100°, not more than 7%. Ash, not more than 0-1%. 
Complies with the limit test for other alkaloids. 

Papaveretum (B.P,C.). Contains from 47*5 to 52*5% of 
anhydrous morphine. Assayed by the B.P.C. process: extract 1 g. 
in 20 ml. of water and 5 ml. of N/1 sodium hydroxide with suc- 
cessive portions of 50 ml. and 25 ml. of ether; transfer the aqueous 
liquid (filtering if necessary) to a 50 ml. flask, and also washings 
of the ether layers with 2-5 ml. of N/1 sodium hydroxide with 
5 ml. of water, and 5 ml. portions of water until 50 ml. has been 
collected; then transfer to a conical flask, add 5 ml. of alcohol and 
proceed as the B.P. assay for Opium, collecting the morphine on a 
small filter paper, and adding a correction of 0*025 g. of morphine 
to the amount indicated by the titration. Opium concentratum, 
P.G. VI, is a mixture of the hydrochlorides of opium alkaloids 
containing 48 to 50% of morphine. 

Papaverina (P.P.C.). CaoH 2 i 04 N== 339*2. M.p., 146° to 147°. 
Ash, not more than 0*1%. Papaverin© Hydrochloridum, iV;F. VII, 
complies with tests for morphine and cryptopine, thebaine, or 
other inorganic impurities; ash, not more than 0-5%. Papavermum 
hydrochloridum is official in the P.G. VI and in the Fr. Cx. 1937. 

Thebaine Hydrochloride, Thebainum hydrochloridum is official in the 
P. Helv. V, and contains when dried not less than 99% of Ci#HtiO»N,HCl; 
it should contain from 2 to 3% of water corresponding to approximately half a 
molecule of water. 
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OVOLECITHINUM 

Lecithin is a mono-aminophosphatide. Phosphatides are 
complex bodies of more or less fatty nature which can be extracted 
from tissues by alcohol, ether, etc., and which contain fatty acids, 
nitrogen and phosphorus. They are of unstable composition. 

On hydrolysis lecithin yields stearic acid, glycerophosphoric 
acid and choline. 

Ovolecithinum (B.P.C.) is the lecithin prepared from dried 
egg-yolk and is required to contain 3*5% of phosphorus. 

Lecithins may be derivatives of either stearic, palmitic, or oleic acid, alone 
or mixed. Ovolecithin is generally assumed to be mainly stearyl, i.e., choline- 
distearylglycerophosphate, and plant lecithin to be mainly an oleic acid 
body, but the fatty acids are not determined with certainty. 


Lecithin Content of Various Substances in percentages — 


Brain 

. . 16-0 

Egg Yolk . . 

. . 12-0 

Heart 

. . 4-5 

Peas 

. . 1*2 

Liver 

. . 4-3 

Lupin Seeds . , 

. , 2-0 

Kidneys . , 

. . 8*5 

Ergot 

. . 1-7 

Lung 

. . 1-5 

Yeast (dry) . . 

, . 2-0 

Spinal Cord . . 

. . 11*0 

Barley 

! . 0*7 

Nerve Tissue (dry) 

. . 17-0 

Wheat and Rye . , 

. , 0*6 

Blood Corpuscles 
Mushrooms . . 

. . 0-46 
. . 0*9 

Green Peas . . 

. . 0-13 


If the cadmium compound of ‘‘lecithin** is recrystallised from a mixture of 
ethyl acetate and 80% alcohol the true lecithin can be freed from kephalin 
and then liberated from its cadmium compound by means of ammonium 
carbonate. 

Deter mination of Lecithin in Preparations » Extract 1 g. to 2 g. of a lecithin 
preparation, or 5 g. to 20 g. of a food stated to contain it, with 96% alcohol — first 
in the cold and then twice under a reflux condenser. Then extract the insoluble 
portion with boiling chloroform 2 hours. The combined alcohol and chloroform 
extractives are evaporated and the residues are digested for 2 hours with 100 ml. 
of chloroform to separate the lecithin from phosphoric acid, glycerophosphoric 
add, etc. To estimate phosphorus pentoxide m the purified extractive, incinerate 
and oxidise with sulphuric and nitric adds or ignite with magnesium oxide, and 
bring to weight as pyrophosphate in the usual manner. The factor 1 1 *36 is used 
to convert the amount found of P,0, into ledthin. 

Ledthin is used as an emulsifying agent, especially in ' the manufacture of 
chocolate and other confectionery. 

C,I»S» Method for Determination of Phosphorus* 

The second report of the Commission Internationale des SpeciaUl& includes 
•an agreed method for the determination of phosphorus in organic substances 
such as ledthin in which the phosphoric acid obtained by treatment with 
sulphuric and nitric acids is precipitated by means of ammonium molybdate. 

which has approximately the composition (NH 4 ) 3 P 04 , 
12 ]vIoOs, 2 HN 03 , is heated with excess of N/2 sodium hydroxide until all 
ammonia is r^oved, and the excess of dkali is titrated with N/2 acid using 
phenolphthalein as indicator. If theoretical equivalents are used the results 
are slightly low; correct results are obtained by regarding each ml. of N/2 
sodium hydroxide as equivalent to 0-560 mg. of P or 1 *28 mg. of P*Os. — Bull. 
Fid. int. Pkarm., 1938, 34. 

^ Ltpoids are an essential in the food of animals. Among the lipoids there 
IS a series of definite phosphatides, of which the molecifie consists of glycero- 
phosphoric acid and a fat acid with a nitrogenous base. Each organ of the body 
elaborate one or more specific lipoids. Organs or glands which are insufficient 
or impaired found to lack lipoids, their power to elaborate them from the 
materials of the blood being diminished. 
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OXYGENIUM 

Oxygenium (B.P. Add* 1). 0=1 6 ‘000. Contains not less 
than 98% v/v of O 2 , the residue consisting of argon with a trace 
of nitrogen, or of hydrogen. Assayed by absorption in one- fifth 
its volume of alkaline solution of pyrogallol. The turbidity pro- 
duced in barium hydroxide solution should not exceed that 
produced by sodium bicarbonate solution equivalent to a limit 
of CO 2 of approximately 0*0002% tojv* Limit tests for halogens 
and oxidising substances are included. The colour of 100 ml of 
water with litmus solution is not changed by 2 litres of gas, by 
the test for limit of acidity and alkalinity in Nitrogenii Monoxidum 
— a volume equivalent to 2 litres of the gas at N.T.P. is passed 
through 100 ml. of boiled water and methyl red solution with 
0*2 ml. of N/lOO acid; the colour is not more pink than a similar 
mixture and not more yellow than the water and methyl red with 
0*1 ml. of N/lOO acid. Oxygenium, U.S.P. XII^ contains not 
less than 99% v/v of O 2 . The limit of carbon dioxide is one- 
quarter of that of the B*P.\ it is assayed by measurement of the 
residual gas after interaction with ammonium chloride and 
ammonium hydroxide solution in contact with a copper spiral. 
The residual gas from approximately 1 litre after absorption in 
alkaline sodium hydrosulphite solution, shaken with diluted 
blood, and pyrogallol and tannic acid added shows no pink color- 
ation and no more grey colour than that produced in a blank test 
using carbon monoxide-free oxygen. Tests for limit of acid, 
alkalis and halogens are included. 

Nitrogenii Monoxidum (5.P.).. Nitrous oxide drawn from a 
cylinder in the upright position, contains not less than 93% v/v 
of N 2 O. Carbon monoxide limit, determined on the first portion 
of the gas drawn from an upright cylinder, 50 parts per million v/v* 
Complies with tests for absence of halides and sulphuretted 
hydrogen, arseniuretted hydrogen and phosphoretted hydrogen, 
and with limit tests for water vapour, carbon dioxide, unconden- 
sable gases, acidity or alkalinity, reducing substances and oxidising 
substances. Oxidum Nitrosum, U*S,P. Xlly complies with tests 
for carbon dioxide, halogens, reducing substances, and oxidising 
substances. A test for limit of acids or alkalis is included. The 
volume of uncondensable gas in the assay process is not more than 
5%, indicating not less than 95% v/v of N^O in the gas tested. 


PANCREATINUM 

Pancreatinum (B*P.). Possesses not less than a minimum 
activity in respect to trypsin, lipase and amylase. To detemine the 
activity due to trypsin, 50 ml. portions of skimmed milk, stan- 
dardised to protein content, are adjusted to pH 8*0 with N/20 
sodium hydroxide using phenol red as external indicator; one 
portion is boiled and 10 ml. of a 0*5% boiled solution of the 
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substance added and to the second portion 10 ml. of a 0*5% 
solution is added, both are heated rapidly and maintained at 38® 
to 40® for IJ hours, cooled rapidly and neutralised with N/20 
sodium hydroxide to phenolphthalein. Add to each 5 ml. of 
neutralised solution of formaldehyde and titrate with N/20 
sodium hydroxide to phenolphthalein; the boiled mixture requires 
4*9 to 5-1 ml. and the other 9-0 to 13 ml. Activity due to lipase is 
determined by digestion of two 10 ml. portions of a suspension of 
separated cream in N/10 sodium carbonate containing 0*2% v/v 
of oleic acid and adjusted with acetic acid to pH 8*0, one with 
1 ml. of a 1 % solution of the pancreatin and the other with 1 ml. 
of the same solution previously boiled, at 38° to 40®, for 4 hours; 
after dilution with an equal volume of alcohol, the titration with 
N/20 sodium hydroxide to phenolphthalein should be not less than 
1*0 ml. Amylase is determined by adding to 5 ml. portions of a 
0*1% starch mucilage containing 0*5% salt, 0*35, 0*40, 0*45, 0*50, 
0*55 and 0*60 ml. of a 0-02% solution of the pancreatin and main- 
taining at 40® for one hour; after cooling rapidly to 20® and add- 
ing one drop of N/10 iodine to each, the portions with addition of 
0*5 ml. or more should show no blue colour. 

Pancreatinum, U,S.P. XII ^ converts not less than 25 times its 
weight of starch into soluble carbohydrates and not less than 
25 times its weight of casein into proteoses. Pancrdatine, Fr. Cx, 
1937, assayed for proteolytic action by digestion of pork fibrin 
and titration of the amino-acids produced, yields amino-acids 
calculated as aminoacetic acid equivalent to not less than 18% of the 
fibrin; assayed for lipolytic action by titration of the acids produced 
on reaction with monobutyrine, corresponds to not less than 20% 
of monobutyrine hydrolysed; and for amylolytic action by titra- 
tion of the sugars produced on digestion of potato starch. 

Assay of Proteolytic Activity, The JB.P. method is lengthy, the end- 
point is difficult to observe and the pJH should be adjusted before the addition 
of the formaldehyde. The following assay is based on a formol titration of 
digested casein. 

Casein solution. Dissolve 4 g. of Hammarsten’s casein in 90 ml. of water 
containing 3 ml. of N/1 sodium hydroxide, adjust to pH 8*7, using phenol- 
phthalein as external indicator and dilute to 100 ml. 

Neutral standard. To 10 ml. of the B,P. phosphate buffer solution at jiH 
7-0 add one drop of 0*1% solution of neutral red in alcohol (50%). 

Alkaline standard. To 10 ml. of the B.P. boric acid-potassium chloride- 
sodium hydroxide buffer solution at 8*7 add one drop of 0-1% solution 
of neutral red in alcohol (50%) and 3 drops of 0*1 % solution of phenolphthalein 
in alcohol (50%). 

Preparation of the enzyme solution. Triturate the required weight of the 
sample with a little chloroform water in a small mortar, wash into a 100 ml. 
graduated flask and make up to volume with chloroform water. The liquid 
should not be filtered but should be used as a suspension if insoluble matter is 
present. 

Digestion. Mix 30 ml. of the casein solution and a definite volume of the 
enzyme solution. Dilute with water to 100 ml., remove 50 ml, as a control and 
heat the remainder rapidly to 55° keeping at this temperature for 20 minutes. 
Cool rapidly^ to laboratory temperature. Add 5 drops of neutral red solution 
to both liquids and N/10 acid or alkali to both imtil each colour matches the 
neutral standard. ^ (This is most easily done by pouring 10 ml. into a test-tube 
and comparing with the standard in a similar tube.) Add 15 drops of 0*1% 
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phenolphthalein solution and 10 ml. of formaldehyde solution (B,P.) to both 
liquids. Titrate with N/10 alkali until the colour matches the ^kaline 
standard. The difference between the two titrations represents the amino- 
acids formed. The result is preferably expressed as a volume of standard 
alkali for a definite weight of the enzyme preparation. A convenient method of 
expression is as the nximber of ml. of N/1 sodium hydroxide for 1 g. of the 
sample. The quantity of sample used must be adjusted so that the final titration 
lies between 4*3 and 4*7 ml. 

In the final titration the neutral red changes from pink to yellow before 
the pink of the phenolphthalein appears. Consequently there is a point in the 
first colour change at which the tint matches that of the alkaline standard. 
This must be disregarded. The end-point is reached during the change from 
yellow to pink. 

A reasonable standard for pancreatin would be that 1 g. by the above 
method should require not less than 15 ml. of N/1 sodium hydroxide in the 
titration. — ^N. Evers and W. Smith, Quart, J, Pharm.f 1936, 393, 

The following assay is recommended by the Sub-Committee on General 
Organic Chemicals of the Committee on General Chemistry: — Dissolve 4 g., 
accurately weighed, of purified casein in 90 ml. of water containing 3 ml. of 
N/1 sodium hydroxide, adjust the pH of the solution to 8-7 and make up the 
volume to 100 ml. with water. Triturate 0*5 g, of the pancreatin with chloro- 
form water and make up the volume to 100 ml. with chloroform water. Mix 
10 ml. of the unfiltered liquid with 30 ml. of the casein solution and make up 
to 100 ml. with chloroform water. Measmre 50 ml. of the mixture into a small 
flask and heat rapidly to 55®, keeping at this temperature for twenty minutes. 
Cool rapidly to laboratory temperature. Add 5 drops of solution of neutral 
red both to the digested liquid and to the 50 ml. which remains undigested. 
Add to both liquids N/10 sodium hydroxide or N/10 hydrochloric acid until 
the colour matches the colour produced by mixing 10 ml. of solution of standard 
pH 7‘0 and one drop of solution of neutral red. Add 15 drops of solution of 
phenolphthalein 0*1% and 10 ml. of solution of formaldehyde to each liquid. 
Titrate both liquids with N/10 sodium hydroxide until the colour matches the 
colour produced by mixing 10 ml. of solution of standard pH 8-7, 1 drop of 
solution of neutral red and 3 drops of solution of phenolphthalein 0*1%, The 
difference between the two titrations should be not less than 4*5 ml. — {British 
Pharmacopma Commission Report, No. 14, September 1939.) 

Determination of Lipase, A 1 — 1000 agar solution is adjusted to pH 7, 
autoclaved at 120® for 15 minutes and filtered while hot, and 20 ml. portions 
are sterilised in tubes by heating at 115® for 20 minutes. Into a 60 tnl. glass- 
stoppered fiask are placed in order glydne 0-6 g., N/1 sodium hydroxide 2 ml., 
distilled water at 40° 8 ml., and 40 mg, of 1% pancreatin in lactose. The 
mixture is shaken, 10 ml. of the agar solution (warmed to 40°) is added and 
1 *5 ml. of tributyrin. The liquid is shaken and maintained at 40° for 2 hours, 
being shaken for 30 seconds every 5 minutes for the first half-hour and then for 
30 seconds every 10 minutes. The pH must remain greater than 8*4. At the 
end of the 2 hours the action of the enzyme is stopped by adding 1 ml. of 10% 
sodium metaphosphate and 5 ml, of N/1 sulphuric acid. The liquid is cooled 
and extracted four times with ether, using 50 ml. for the first extraction and 
25 ml. subsequently. The etlierc^ extract is washed with two quantities 
of 2 ml. and 1 ml. respectively, of water, diluted with 50 ml. of dehydrated 
alcohol and 10 ml. of water, and titrated to bromophenol blue with N/10 sodium 
hydroxide. A blank test is made on an aqueous solution boiled for 2 minutes. 
The difference in the titration values should be not less than 10 ml. — Penau 
and J. Guilbert, J. Pharm. Chim., Paris, i/1937, 5. 

Papainum {B.P.C, Supp. IV), Assayed by the B,P,C. *34 
process: 0*2 g. in a few ml. of water is washed into 30 ml. of a 
neutral 4% casein solution, 10 ml. of N/10 sodium carbonate 
added and diluted to 50 ml.; a 20 ml. portion with 20 ml. of water 
and 20 ml. of neutral formaldehyde solution is titrated with N/10 
hydrochloric acid to phenolph^alein; the remaining 30 ml. of 
the solution is maintained at 37® for 6 hours and a 20 ml. portion 
titrated as before; calculated from the difference between the 
titrations, the amino-acids produced by 1 g. of papain require for 
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TABLE OF THE COMMON ENZYMES AND FERMENTS 


Enzyme or Ferment 

Chief Sotirce 

Substrate and Product(s) 

Amylase and 
Diastase 

Human saliva, malt 

Hydrolyses starch, forming 

and pancreas. 

dextrin and maltose. 

Catalase {see also 

Blood, most animal 

Decomposes hydrogen per- 
oxide and other peroxides. 

Peroxidase) 

and plant juic^. 

Cellulase 

Grass-eating animals. 

Converts cellulose into sugar, 
as in the case of gramini- 
vorous feeders. 

Emulsin 

Almonds. 

Hydrolyses glycosides, e.g., 
amygdalin. 

Forms simple amino-acids 
from proteoses and peptones. 

Erepsin . . 

Mucous membrane 
of small intestine. 

Fibrin Ferment 
{see Thrombin) 



Inulase . . 

Inula helenium and 
squill. 

Decomposes inulin, forming 
fructose. 

Invertase or 

Intestinal juice and 

Can convert many times its 

Sucrase 

yeast. 

own weight of cane sugar 
into glucose and fructose. 

Lactase . . 

Animal body. 

Converts lactose into glucose 
and galactose. 

Lactic Acid Fer- 

Lactic acid bacteria, 

Converts lactose into lactic 

ment (organised) 

q.v. 

acid. 

Lipase 

Pancreatic juice and 
seeds of plants. 

Converts fat into fatty acids 
and glycerol. 

Myrosin . . 

Mustard seeds. 

Hydrolyses the mustard gly- 
coside in the presence of 
water. 

Oxidases {see 
Catalase and 
Peroxidase) 



Papain . . 

The juice of Carica 
Papaya. 

Stomach, e.g., pigs. 

Digests proteins in acid or al- 
kaline solution. 

Pepsin 

Converts proteins into meta- 
protein, proteoses and pep- 
tone, in acid solution only. 

Peroxidase • . 

Blood, milk and 
many plant tissues, 
e.g., potato and 
fungi. 

Oxidiser. Sets free oxygen 
fromHaOa. When an organ- 
ic peroxide is in the plant 
tissue the system is called 

1 oxidase. 

Perhydridase 
Ptyalin . . 

Ditto, 

Reducing agent. 

Saliva of the mouth. 

Converts cooked starch into 
dextrin and maltose. 

Rennin or 

Stomach of sucking 

Coagulates the casein in milk, 
effecting clotting. 

Chymosin 
Steapsin, or Lipo- 
lytic Ferment 

animals, e.g., calf. 
See Lipase. 

Thrombin 

Blood, after it is shed, 
in the presence of 
Ca salts. 

Pancreas. 

Coagulates fibrinogen into 
fibrin, forming the clot. 

Trypsin . . 

Converts proteins into amino- 
acids and a polypeptide in 
[ dilute alkali. 

Urease 

The soyabean and in 
urine, especially in 
catarrh of bladder. 

I Converts urea into ammonium 
carbonate. 

Zymase . . 

Yeast. 

Converts sugars into alcohol 
and COs. 

i 
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neutralisation not less than 20 ml. of N/10 sodium carbonate. 
Ash limit, 10%. The Fr, Cx. 1937 estimates the proteolytic 
action of papain by digesting a mixture of 0-015 g. with 2-5 g. 
dried pork fibrin and 50 ml. water at 70® for 2 hours; after filtering 
10 ml. of the filtrate does not show any change with 20 drops of 
nitric acid; 10 ml. evaporated to dryness weighs not less than 
0*3 g. and in a 2 decimetre tube has a rotation of not less than 
—2*4®; loss at 102®, not more than 12%; ash not more than 12%. 

Pepsinum (B.P,). Dissolves not less than 2500 times its 
weight of coagulated egg albumen. Assayed by digestion, at 40® to 
41® for 6 hours, of a solution of pepsin and salt in water acidified 
with hydrochloric acid with a trituration of freshly prepared egg 
albumen in acidified water, when no granules should be visible 
and the liquid not more than faintly opalescent. Pepsinum, 
N,F. Vllt should digest 3000 to 3500 times its weight of freshly 
coagulated and dismtegrated egg albumen. The digestion is 
conducted at 52® during 2^ hours, and the volume of undigested 
albumen measured with comparison to a Reference Pepsin 
solution. The Fr. Cx. 1937 requires that pepsin shall convert 
50 times its weight of dried fibrin, corresponding to a proteolytic 
value of 200: — digest 1% pepsin solution, 5 ml., N/1 hydrochloric 
acid", 4*3 ml., fibrin, 2-5 g., water, 60 ml., for 6 hours at 50®. The 
pH. of the liquid should then be 3*4. Test the filtrate with nitric 
acid. Pepsine Amylacde and Pepsine Lactos^e correspond to the 
above test using a solution containing 2*5 g. in 100 ml., which 
corresponds to a proteolytic value of 80. Pepsinum, P, Helv. V, 
is standardised against a known weight of casein and diluted if 
necessary with lactose; the moisture should not exceed 5% and 
the ash 3-5%. 

The B.P, assay process, retained from the B.P. *14, is xmsatisfactory, and 
should never be used except as an empirical limit test, since it does not measure 
the amount of egg albumen dissolved. Pepsin is only manufactured in two 
strengths, and dilution of the lower strength should not have been sanctioned. — 
Pharm. J., ii/1932, 146. 

After consideration of a number of methods proposed for the assay of pepsin , 
that described by Cole (practical Physiological Chemistry ^ 9th Edm, p. 228) based 
on the clotting of calcified milk, is recommended. — ^A. C. Mumb and R. Seifert, 
Pharm. J., i/1933, 482. 

For a method depending on the digestion of soluble casein see under Ventri- 
culus Desiccatus, p. 204. 

As the result of the examination of 13 different samples of pepsin, it is 
concluded that commercial pepsins on the English market to-day are of good 
quality. A discussion and comparison of the B.P., U.S.P., P.G., and edeslin 
methods of assay are given, and figures are deduced showii^ the comparative 
severity of the tests. Suggestions are made for an improved official ^say procMS. 
The greatest obstacles in the way of obtaining comparable results in the testing 
of pepsins is shown to be the variability of the substrate. In the case of egg- 
white, two meUiods of overcoming this, difficulty are: — {a) the setting-up of a 
standard pepsin with which other pepsins are to be compared in tests using the 
same egg-wliite for tests and standard, or preferably (6) the use of a method 
of averaging the results of several tests. — ^K. Bullock, Quart. J. Pharm., 1935, 13. 

Carmine Fibrin; prepared by washing^ blood fibrin with ammoniacal solution 
of carmine, is a dark-coloured mass, easily crumbled, which yields no colour 
to water or 0*1% hydrochloric acid until the fibrin contained in it has been 
dissolved by a ferment; hence its use as a simple quantitative test for pepsin by 
noting the time required to give a pink colour equal to that of a standard or control. 
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Pepsin Solution, Loss of activity on storage. A mixture contmning pepsin 
in acidified chloroform water showed a reduction of 40% in activity after a 
fortnight. A concentrated solution, containing 4 g. per fluid ounce of chloroform 
water but no acid, was stable.—A. C. Munro and R. Seifert, Pharm, J., i/1933, 
432. 

Peptonum* The Fr, Cx. 1937 requires Peptone Pancr^atique 
to contain about 14*5% of total nitrogen. 0*5 g. in 50 mi. water 
titrated with N/ 1 0 soda to phenolphthalein, should require about 
8 ml. and on the addition of 10 ml. of neutralised formaldehyde 
solution and further titration should require about 20 ml, for 
neutralisation of the amino-acids; the ratio of nitrogen of amino- 
acids to total nitrogen should be greater than 0*2. Peptone 
Pepsique, Fr. Cx. 1937, should contain about 14-5% of total 
nitrogen and the ratio of amino-acid nitrogen to total nitrogen 
should be less than 0*2. 

Meat Extract, 

Extractum Carnis (N.F. VII). Total solids, not less than 75%; ash, not 
more than 30% of the total solids; sodium chloride, determined on the ash, not 
more than 10% of the solids; alcohol-insoluble solids, dried at UO'*, not more 
than 10% of the solids. Nitrogen content of alcohol-soluble solids determined 
on the alcoholic filtrate from the insoluble solids by the Kjeldahl method, not 
less than 6%; NHg not more than 0‘35% of the total solids determined by 
cfistillation of 100 ml. of the solution of the extract with 5 g. barium carbonate 
and 100 ml. water. 

Methods for the determination of constituents of meat extracts are described 
in Methods of Analysis {A.O.A.C., 1940, 384 et seg.). The tentative method for 
ammonia consists of aspirating a series of tubes so that the air passing through a 
sulphuric acid (1+9) wash bottle passes through a tube containing the extract 
with 1 ml. of saturated potassium^ oxalate solution, a few drops of kerosene and 
sufficient sodium carbonate solution to make just alkaline, and into a titration 
tube containing standard acid. 

Tentative Methods for Amino Nitrogen. 

Van Slyke Method', The filtrate from a water-extract boiled with 1 ml, of 
N/ 1 acetic acid is shaken with glacial acetic acid and sodium nitrite solution (3%), 
the nitrous oxide and nitrogen formed shaken with potassium permanganate, 
and potash solution and the unabsorbed nitrogen measured, correcting for a 
blank determination on the reagents. 

Sorensen Method', To 20 ml. of the filtrate from which the coagulable and 
insoluble nitrogen have been removed as in the above process and neutralised 
to phenolphthalein, 1 0 ml. of neutralised formaldehyde is added and the mixture 
titrated with N/5 barium hydroxide, adding a slight excess and back titrating 
with N/5 hydrochloric acid. A blank determination is made and the nitrogen 
present as free ammonia subtracted. 

Seriparium (B.P.C.). Rennet (rennin) should comply with 
the following test: — Mix 0-1 g. with 50 ml. of water, allow to 
stand for 15 nainutes and add 1 ml, to 50 ml. of milk, of acidity to 
phenolphthalein equivalent to 0*14 to 0T5% of lactic acid, warmed 
to 43® in a beaker about 12 cm. high and 5 cm. in diameter; stir 
slowly for 10 seconds and maintain at 43®; thickening commences 
within 10 minutes, and a firm curd is produced within an ad- 
ditional 30 seconds, indicating coagulation of not less than 25,000 
times its weight of fresh cows* milk. Renninum, N.F. VII, is 
standardised by addition of I ml. of rennin solution (0*2%) to 
50 ml. of well-mixed cows* milk at 43®, stirring for 10 seconds and 
•timing the period taken for thickening as shown by a convex 
surface when the vessel (12 cm. high and 4*5 cm. diameter) is 
tipped at an angle of 45®; it coagulates in 90 to 11 0% of the time 
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taken by a reference rennin solution. The reference solution is 
prepared from a powdered rennin, the stability and standards of 
which have been definitely established over a number of years, 
coagulating approximately and not less than 25,000 times its 
weight of fresh co\ys’ milk. 

Rennin differs considerably from pepsin. It is a decomposition product of 
protein, of acid albumin type, not precipitated by boiling the solution (c/. 
pepsin). It dialyses through parchment but is hydrolysed in the process (the 
main bulk in the case of pepsin its not dialysed). Rennin is precipitated on 
saturating the liquid with sodium chloride. Proteolytic activity does not seem 
to be a part of the true physiological characteristics of rennin. — J. Amer. ckem, 
Soc.f 1923, 249, per Cnem. & Drugg.t i/1923, 437. 


PARAFPINUM 

Paraffinum Durum M.p., 50® to 60®, Ash, not more 

than 0-05%. Paraffinum, N.F. VII, melts between 47° and 65®, 
and complies with a test for carbonisable substances. 

Paraffinum Liquidum (B.P. Add. /). Sp. gr., 0-880 to 
0*895, Kinematic viscosity, not less than 64 centistokes at 37*8°. 
In the sulphuric acid test, the acid layer is separated from the 
heated mixture and when viewed in a cell in a colorimeter is not 
deeper in colour, either in respect to red or yellow components, 
than the combination of colour glasses prescribed. Petrolatum 
Liquidum, U.S.P. XII, has a kinematic viscosity of not less than 
38-1 centistokes at 37-8®. Sp. gr. at 25°, 0-860 to 0*905. Pluile de 
Vaseline Fluide, Fr. Cx, 1937, should have a viscosity of 10 to 
16 centistokes; water and alcohol boiled with it should be neutral 
to bromothymol blue. 

The important test for impurities with sulphuric acid is now carried out with 
nitrogen-free sulphuric acid, the strength of which is 96%. Probably most 
chemists have used 98% acid for this test, and the reduction in stren^h makes 
a very great difference in the amount of impurity which the test will detect, 
and the change may lead to a lowering in the standard of purity. Probably the 
taste is the most important point about the oil, and it is unfortunate that no 
standard for this quality can be laid down. — ^N. Evers, Pharm. J., i/1933, 195. 

Deterioration of Liquid Paraffin during Storage. 

Some samples of liquid paraffin develop objectionable odours on standing. 
The following test for the formation of peroxides during autoclaving indicates 
the degree of deterioration to be expected on long storage. Place lOO ml. of the 
sample in a wide-mouthed 8 oz. screw-capped jar (with lining removed from cap), 
loosely replace cap and autoclave at 20 lb. pressure for one hour. To 10 ml. 
of cooled autoclaved oil in a test-tube add 5 ml. of testing solution (fnfra)\ 
replace air in the test-tube by carbon dioxide or nitrogen, cork tightly and 
shake for 30 seconds. A pink or red colour in the aqueous layer denotes the 
presence of peroxides and indicates that the sample is liable to deteriorate on 
storage. The testing solution is made as follows : — Solution A . — 1 0 g. of ferrous 
sulphate is dissolved in 500 ml. of water to which has been added 10 ml. of 
sulphuric acid and ^ g. of potassium thiocyanate. When solution is complete 
1000 ml. of commercial acetone is added and the mixture refluxed in the 
presence of bright iron wire, a stream of carbon dioxide or nitrogen being 
simultaneously passed through it. The colourless solution is stored over bright 
iron wire in a bottle in which the air is replaced by an inert gas. Solution B is 
a 2% w/v solution of potassium thiocyanate. For use mix 3 volumes of 
solution A with 1 volume of solution B and store out of contact with air in a 
bottle containing bright iron wire. It is ready for use when it is colourless 
or has a slate-grey cast. — ^P. L. Burrin, A. G. Worton, and F. E. Bibbins, J, 
Amer. pharm. Ass., 1936, 27, 
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Parafiinum Liquidum Leve (B.P. Add. IV). Sp. gr., 
0-835 to 0-875. Kinematic viscosity, not greater than 33-1 
centistokes at 37-8°. Limits of sulphur compounds and of 
acidity are included. Petrolatum Liquidum Leve, U.S.P. XH, 
has a kinematic viscosity of not more than 37 centistokes at 
37-8®. Sp. gr., 0-828 to 0-880. 

Paraffinum Molle Mhum. (B.P.). 1-453 to 1-460; 

m.p., 40® to 46®. Volatilises without acrid odour and complies 
with tests for acidity, fixed oils, soaps and resins. The B.P. Add. 
VI states that yellow soft paraffin may be used or supplied in 
place of white soft paraffin. Petrolatum Album, U.S.P. XIIj 
complies with the tests for Petrolatum, U.S.P. XII. 

Paraffinum Molle Flavum (B.P.). WdcoS 1*460 to 1-474; 
m.p., 38° to 46°; ash limit, 0*05%. Volatilises without acrid odour 
and complies with tests for acidity, fixed oils, soaps and resin. 
Petrolatum, U.S.P. XII^ melts between 38° and 60°; sp. gr. at 60°, 
0*815 to 0*865; ash, not more than 0*05%. 

The lower limit of melting-point of yellow soft paraffin has been lowered 
from 42* to 38®, and the latter now includes Vaseline. — N. Evers, Pharm. J.. 
i/1933, 195. 

A simple test is prepared to distinguish between * ‘natural” and “artificial” 
soft parsten. The test consists in determining the deposition temperature or 
solution temperature of a solution of the soft paraffin in a mixture of glacial 
acetic acid and carbon tetrachloride. The volumes of crystalline deposit, if any, 
and of the upper oily layer which separates are also determined. Freedom from 
adulteration with liquid paraffin and hard paraffin is indicated by (1) a high 
solution temperature, (2) a low volume of crystalline deposit and (3) a con- 
siderable volume of separated upper oily layer. — ^H. Brindle, Quart. J. Pharm., 
1939, 361. 

Iodine Value. A modification of the Wijs method giving fairly constant 
results is described. The B.P. method is unsuitable because soft paraffins are 
largely insoluble at ordinary temperatures in the reagents used, and the pyridine 
sulphate bromide method has no special advantages. Using the method 
described, 18 samples of yellow soft paraffin gave an average iodine value of 
9-6, and 19 of white soft paraffin gave an average value of 5-1. As a rule there 
was a close relationship between the iodine v^ues of soft paraffins and "their 
tendency to become overheated in the preparation of bleach ointment, the 
higher the value, the greater the tendency towards over-heating. — H. Brindle, 
Analyst, 1940, 409. 

Petroleum Leve {B.P.C.). Not less than 95% distils between 
40° and 60°, the sp. gr. of which is 0*620 to 0*700. Residue on 
evaporation, not more than 0*002% w/v. Benzinum Purificatum, 
U.S.P. XII, has a sp. gr. at 25° of 0*634 to 0*660. Distils com- 
pletely between 35° and 80°. Residue on evaporation not above 
40°, not more than 0*002%. 

Cera Alba (B,P.). Acid value, 18 to 24; the wax complies 
with the other constants and tests for Cera Flava. Cera Alba, 
U.S.P. XII, has an acid value of 17 to 24, an ester value of 72 to 
79, and responds to the other tests for Cera Flava, U.S.P. XII. 

Cera Flava {B.P. Add. I). Sp. gr., 0*958 to 0*970; m.p., 62° 
to 64°; Kdso®? 1*4380 to 1*4420.' Acid value, by titration in 
absolute alcohol with N/2 alcoholic potassium hydroxide, 17 to 
23. Ester value, 70 to 80. Ratio number of 3*3 to 4*2. Cera 

Ma 
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Flava, U.S,P, XII y has an acid number of 18 to 24, and an ester 
number of 72 to 77. 

Cetaceum M.p., 42^ to 50°; about 1*4330. 

Acid value, not more than 1-0. Saponification value, 120 to 136. 
Iodine value, 3 to 4-4. Cetaceum, U.S,P. XII, has a sp. gr. of 
about 0-94 at 25°. M.p., 42° to 50°. Tests for paraffin and 

free acids and for stearic acid are included. 


PELLETIERINA 

Pelletierinae Tannas (JS.P.). Residue on ignition, not more 
than 0 - 1 % . An acidified solution yields no precipitate with platinic 
chloride solution. Pelletierinae Tannas, U ,S.P, XII, should yield 
not less than 20% of residue by extraction with chloroform from 
alkaline solution, evaporation with 0*1 ml. of hydrochloric acid, 
and drying for one hour at 60°. 

Granati Radicis Cortex (B.P.C.). Contains not more than 
2% of wood or other foreign organic matter, ficorce de Grenadier, 
Fr, Cx. 1937, contains not less than 0*25% of alkaloids by the 
following process: — Macerate 15 g. of the dried drug for 2 hours 
with 5 g. calcined rnagnesia and 10 ml. water, and then reflux with 
150 ml. of chloroform for 1 hour. After readjustment, evaporate 
100 ml, of the filtered chloroform to 40 ml., transfer to a separator 
with 40 ml. of ether and extract with 10 ml. of N/10 hydrochloric 
acid and 20 ml. water, followed by 2 portions of 20 ml. water; back 
titrate the acid liquids with N/10 potash using methyl red in- 
dicator; 1 ml. N/10 acid= 0*01475 g. alkaloid. Cortex Granati, 
P.G. VI, should yield not less than 0*4% of alkaloid. Cortex 
Granati, P. Helv, V, is standardised to yield not less than 0*5% 
of alkaloid. 

It Is shown that Ewer’s Method (ArcK Pharm., 1899, 2S7, 53, 56) for the 
estimation of the alkaloids of pomegranate bark gives fairly accurate results, 
that it is possible to remove the inactive pseudo-pelletierine from the total 
alkaloids and that commerical “pelletierine” salts are apt to be low in 
*‘pelletierine” content and therefore of doubtful value as tsenicides. — ^H. J. A. 
Goodson, Quart. J. Pharm., 1940, 56. 


PHENACETINUM 

Phenacetinum (JB.P.). CioHigOaN^ 179*1. M.p., 134° to 136°. 
Ash, not more than 0*05%. Complies with tests for neutrality, 
readily carbonisable substances, acetanilide and p-phenetidine. 
Acetophenetidinum, U.S.P. XII, melts between 134° and 136°. 
Ash, not more than 0*05%. 

Tabellse Acetophenetidini (JJ.S.P. XII). Contain 94 to 106% of the 
labelled amount of CioHiaNO*, including all tolerances. Assayed by extraction 
of a weighed quantity of powdered tablets with chloroform after preliminary 
extraction with light petroleum, removal of the chloroform and weighing the 
residue, dried at 60®, 
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Tentative Method for the Determination of Phenacetin and Acetani- 
lide in Mixtures, Methods of Analysis (A,O.A,C., 1940, 560). 0*2 g. of 
the mixture is heated with 2 ml. glacial acetic acid and diluted with 
40 ml. of water at 70®. To the clear liquid 25 ml. of iodine solution (3% of 
purified iodine and 4% of ipotassium iodide, standardised to thiosulphate) 
and 3 ml. of hydrochloric acid are added. When crystallisation commences 
the mixture is allowed to cool and stand, and the ciystals of periodide filtered 
off. The excess iodine in the filtrate is titrated with a standard thiosulphate 
solution or the iodine removed from the crystals with a little sodium thiosulphate 
and the phenacetin extracted with chloroform. Acetanilide is determined in 
the filtrate from the phenacetin periodide, decolorised with thiosulphate; a 
slight excess of sodium bicarbonate followed by 1 or 2 drops of acetic anhydride 
are added and the liquid extracted with chloroform. The chloroform is 
evaporated to low bulk and digested on a steam-bath with sulphuric acid (1 -f 9), 
hydrochloric acid is added and the liquid titrated with N/10 bromine. Details 
for the removal of caffeine and antipyrine, if present, are given. 

Tentative Method for the Determination of Phenacetin and Caffeine , 
Methods of Analysis (A.O.A.C., 1940). For caffeine the product obtained by 
the gross separation of the caffeine-phenacetin mixture in chloroform is treated 
with 10 ml. of sulphuric acid (1+9) and heated on the water-bath until the 
volume is reduced to 5 ml. This is treated with 10 ml. of water and the volume 
again reduced to 5 ml.; a further 10 ml. of water is added, the volume reduced to 
8 to 10 ml. and the procedure repeated until there is no further odour of acetic 
acid. (Care must be taken that phenetidin sulphonate is not formed by 
excessive concentration of the solution). The cooled mixture is diluted to 
about 20 ml. and the caffeine extracted with chloroform. For phenacetin the 
solution of phenetidin sulphate is made slightly alkaline with sodium bicarbonate, 
50 ml. of chloroform and 5 drops of acetic anhydride for every 0 • 1 g. of phenacetin 
believed to be present are added, the mixture shaken vigorously and the 
chloroform washed with water. The extraction is repeated with 2 further por- 
tions of chloroform, the chloroform evaporated, excess acetic anhydride removed 
by repeated evaporations with 1 nd. of chloroform, and the residue of reformed 
phenacetin weighed after drying in air or in a vacuum desiccator over lime. 

Method for the Determination of Phenacetin and Caffeine in Tablets, 
The second report of the Commission Internationale des Specialit^s includes 
an agreed method for the determination of phenacetin and caffeine in tablets 
in which the phenacetin and caffeine are extracted with chloroform and the 
phenacetin hydrolysed by dilute sulphuric acid to phenetidin which remains in 
solution as the sulphate. The solution is diluted with water and the caffeine 
extracted with chloroform, and the residue on evaporation of the chloroform is 
dried and weighed. The aqueous solution of phenetidin sulphate is treated 
with a slight excess of sodium bicarbonate and chloroform and acetic anhydride 
added. After shaking, the chloroform layer is drawn off, washed, and filtered, 
and the chloroformic extraction is repeated twice. The mixed chloroform 
solutions are then evaporated and the residue of phenacetin dried and weighed. — 
Ball. Fid. int. Pharm.^ 1938, 85. 

Tabellae Acetophenetidini et Phenylis Salicylatis {N.F. VII). Contain 
90 to 110% of the labelled amounts of acetophenetidin and phenyl salicylate, 
including all tolerances. Assayed for phenacetin by extracting with chloroform, 
removing the chloroform, hydrolysing the salol by heating with 2-5% sodium 
hydroxide for 1 5 minutes over a steam-bath, extracting the phenacetin from the 
cooled alkaline liquid with chloroform, filtering the combined chloroform 
extracts, removing the chlorofonn, drying and weighing. Assayed for salol by 
treating the alkaline liquid from the preceding assay as described under salol 
tablets. 


PHENAZONUM 

Phenazonum (B.P.). CnHiaONa- 188-1. M.p., lll'^to 113°. 
Ash, not more than 0-l%- Antipyrina, U.S.P, XI I y leaves 
not more than 0-15% of ash. Phenyldimdthylpyrazolone, Fr. Cx. 
1937, contains not less than 99% of the pure substance: — Dissolve 
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0*1 g. in 10 ml. water, add 1 g. potassium^ carbonate and 20 ml. 
N/10 iodine; after 1 hour add 1 ml. acetic acid then 10 ml. of 
chloroform and back titrate with N/10 sodium thiosulphate; 1 ml, 
N/10 iodine =0*0094 g, phenazone. 

Determination. It maybe precijjitated as (CiiHi*N»0)a,H4Fe (CN)# from 
an acid solution by means of potassium ferrocyanide. A weighed quantity of 
the sample, containing 0*2 to 0*3 g. of phenazone, dissolved in 30 ml. of O-S N HCl 
is treated with 20 ml. of M/2 potassium ferrocyanide added slowly -with stirring. 
Allow to stand for 30 minutes, collect in a Gooch crucible, wash with' saturated 
aqueous phenazone hydroferrocyanide and dry at 105° to 110°. Add a correction 
of 0*005 g. for solubility. The precipitate contains 63*53% of phenazone. A 
volumetric method for determining the precipitate is also described. Amido- 
pvrine does not interfere with either result. — I. M. Kolthoff, J. Amer. pharm. 
Ass., 1933, 947. 

0*2 g. of the antipyrine and 2 g. of sodium acetate arc dissolved in 20 ml. of 
water in a stoppered flask and 30 ml. of N/10 iodine solution added. The flask 
and contents are allowed to stand with occasional shaking for 20 minutes. The 
precipitate is then dissolved by adding 10 ml. of chloroform and shaking, and 
the excess of iodine titrated with N/10 sodium thiosulphate solution. The 
amount of iodine reacting with the reagents is determined by repeating the 
process, omitting the antipyrine, or preferably fey; using only 10 ml. of N/10 
iodine for the blank determination. An allowance is made for the iodine which 
reacts with the reagents. — Brindle, Quart. J. Pharm., 1934, 453, 

An official method for the determination of mixtures of phenazone and 
caffeine is described in Methods of Analysis (A.O.A.C., 1940, 573). 

To 10 to 15 ml. of solution containing about 0*1 to 0*2 g. of phenazone add 
sufficient hydrochloric acid to make the content of HCl 5%. Add 0*5 to 1*0 g. 
of potassium bromide and 1 drop of a 0*2% alcoholic solution of p-ethoxy- 
chrysoidine and titrate with N/10 or N/lOO potassium bromate until the red 
colour disappears. Each ml. of N/lOO potassium bromate is equivalent to 
0*94055 g. of phenazone. Caffeine sodium benzoate, caffeine citrate, phen- 
acetin, acetylsalicylic acid and glycerol do not interfere. — E. Schulek and J. 
Kovics, per Cliem. Abstr., 1940, 84, 7063. 

PHenazoni Salicylas (B.P.C.). CiiHi20N2,C7H603=326*2. 
Contains not less than 57% of phenazone, and not less than 42% 
of salicylic acid. M.p., 91® to 92°. Ash limit, 0*1%. Assayed for 
phenazone by extraction with chloroform from sodium hydroxide; 
the residue on evaporation responds to the identity tests for 
Phenazonum. Salicylic acid content is determined by titration in 
60% alcohol solution with N/10 sodium hydroxide to phenol red. 

Antipyrinum salicylicum, P. Helv. V, contains 42*0 to 42*3% 
of salicylic acid when a solution of 1 g. in 20 ml. of alcohol and 
30 ml. of water is titrated with N/10 sodium hydroxide, using 
phenolphthalein as indicator. 

Anudopyrina {B.P.). CisHi70N5=231'2. M.p., 107® to 109°. 
Ash limit, 0*1%. Aminopyrina, U.S.P. XU, complies with a test 
for antipyrine, in which 0*1 g. should develop no more colour 
when heated to boiling with 0*1 g. of vanillin, 5 ml. of water and 
2 ml. of sulphuric acid than a control omitting the aminopyrine. 

An official method for the determination of amidopyrine is described in 
Methods of Analysis (A.O.A.C., 1940, 573). The amidopyrine, extracted with 
chloroform from a solution made alkaline with ammonia or sodium hydroxide 
solution, is dried and weighed. Melting point and identity tests are applied to 
the residue. 

Detection of Phenazone in presence of Amidopyrine. Use is made of 
the reaction between phenazone and ammoniated mercury in warm aqueous 
solution: after cooling, potassium iodide is added to the filtrate and the solution 
titrated with 0-lN Iodine. Amidopyrin does not react under these conditions, 
— F. Monforte, per Brit. chem. Phys. Abstr. B., 1938, 977, 
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Tabellae Amidopyrinse (iV.F. VII). Contain 92-5 to 107*5% of the 
labelled amount of amidopyrine, including all tolerances. Assayed by extracting 
a weighed quantity of powdered tablets with N/1 hydrochloric acid, filtering 
and rendering alkaline with ammonia solution an aliquot of thefiltrate. extracting 
with chloroform^ washing the combined chloroform extracts with water, ex- 
tracting the washings with a further portion of chloroform, filtering the combined 
chloroform extracts, removing the chloroform, drying and weighing the residue. 


PHENOL 

Phenol (B.P.). CeH80 = 94*05. Contains not less than 98% 
of the pure substance. Residue on volatilisation on a water- 
bath, not more than 0*05%. Assayed for bromine absorption by 
a modified Koppeschaar process (vide infra). 

The following British Standard Specifications have been prepared by 
the British Standards Institution for different grades oJf phenol and carbolic 
acids. Each specification contains descriptions in detail of the tests which are 
applied and descriptions of the apparatus used. 

B.S.S. No. 523 — 1933 relates to crystalline phenol and liquefied phenpl or 
solutions of phenol. 

B.S.S. No. 515a — 1933 and No. 515b — 1933 refer to crude carbolic acids, 
60’s and 45*s. Crude carbolic acid 60*s contains not more than 15% of water, 
has a gravity not lower than 1 *055 and shows not more than 6% of residue on 
distfilation, whilst crude carbolic acid 45*s contains not more than 12% of water, 
has a gravity not lower than 1 *050 and shows also not more than 6% of residue on 
distillation. 

Quantitative Estimation of Phenol, Koppeschaar Process. This 
depends upon converting it into tribromophenol, CoHjErsOH: — 

Dissolve phenol, 1*5 g., in water sufficient to make 1000 ml. Place 25 ml. of 
the solution in a 200 ml. stoppered bottle, add 30 ml. of N/10 bromine solution 
(Koppescliaar*s Solution) and shake repeatedly for half an hour; allow to 
stand 15 minutes, then add 5 ml. of 10% potassium iodide solution, snake well, 
add 1 ml. of chloroform and titrate excess of iodine with N/10 thiosulphate. 
Subtract the number of ml. required from thirty; the remainder equals the num- 
ber of ml. of N/10 bromine used up. This multiplied by 4 gives the percentage 
of absolute phenol (i.e. 1 ml. N/10 Br=0*001568 g. of phenol). 

Koppescbaar’s Bromine Solution is made as follows: — 

Dissolve potassium bromate, 3*2 g., and potassium bromide, 50 g., in water, 
900 ml. To standardise, place 20 nu. in a 250 ml. bottle with 75 ml. of water 
and 5 ml. of hydrochloric acid. Shake a few times, quickly introduce 5 ml, of 
20% potassium iodide solution and titrate the iodine set free with N/10 sodium 
thiosulphate. Dilute the bromine solution so that equal volumes of it and the 
N/10 thiosulphate exactly correspond in the conditions of the test. — cf. 
US^P. XII, p. 749, and B.P., p. 513. 

Phenol Liquefactum (B.P.). Contains 78*5 to 81*5% w/zo 
of phenol. The B.P. Add. I directs that Phenol Liquefactum be 
completely liquefied before use if congealed or if crystals have 
deposited through storing below 4°. The U.S.P. XII preparation 
contains not less than 88% w/w of CsHsOH; b.p., not above 182°. 

Trochiscus Phenolis. Assay. For the assay of phenol in preparations 
containing ingredients which react with bromine a known quantity of the 
preparation containing about 0*15 g. of phenol is placed in a flask with 125 ml. 
of water, acidified with hydrochloric acid, and 25 g. of anhydrous calcium 
chloride added. The mixture is distilled until about 100 ml. of distillate is 
collected. The volume of distillate is adjusted exactly to 100 ml. and the phenol 
determined in 30 to 40 ml. of the solution by the B.P. method. In case of 
phenol lozenges, allowance should be made for loss of phenol during manu- 
facture. The standard should be set on the percentage of phenol present and 
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not on the amount in each lozenge. The lozenges should be required" to weigh 
not less than 1*10 and not more than 1*22 g., and contain not less than 1-75% 
of CsHtOH. — C. E. Corfield and L.. M. Mundy, Quart. J. Pharm., 1932, 504. 

The- following is an alternative process: — ^The lozenges are first weighed, and 
crushed. A convenient weight of the crushed material, usually about 3 to 4 g., 
is dissolved in water, and the solution adjusted to a volume of 100 ml. 25 ml. 
of this solution is placed in a 300 ml. flask, and diluted with water to a volume of 
150 ml. The flask is fitted to a condenser, and the contents distilled until only 
about 5 ml. remain in the flask. An asbestos ring should be used to prevent 
overheating. Distillation may be rapid at first, but towards the end, caution is 
required to prevent overheating and possible charring of the residue. The 
distillate is collected in a 300 ml. stoppered bottle, and the temperature brought 
to about 20®. 30 ml. of N/10 iodine and 30 ml. of N/10 sodium carbonate are 
added, and the mixture allowed to stand for 5 minutes. The mixture is then 
acidified by the addition of 5 ml. of dilute sulphuric acid, and the excess iodine 
is titrated wi^ N/10 sodium thiosulphate. Each millilitre of N/10 iodine is 
equivdent to 0-001567 g. of phenol. — C. A. Hill and A. D. Powell, Quart, J, 
Pkarm., 1934, 535. 

Unguentum Phenolis. Assay. The phenol may be separated from the 
base in a form suitable for titration with bromine either by distillation from 
acid solution or by solution in N/1 sodium hydroxide and separation of the 
phenol solution by means of calcium chloride. — ^E. M. Smelt, Quart. J. Pharm.. 
1932, 509. 

Dissolve 0-5 g. in about 10 ml. of light petroleum, and extract with four 
10 ml. portions of a solution of 7 ml. of hydrochloric acid and 33 ml. of water, 
shaking for two minutes on each occasion. Collect the extracts in a Wijs iodine 
flask, add 20 ml. of N/10 bromate-bromide, and complete the analysis in the 
usual way. Two analyses gave results of 99-6% and 100*8% of the theoretical 
amount of phenol. — R. M. Savage, Quart. J. Pharm., 1939, 420. 

Unguentum Phenolis, U.S.P. XJJ, is determined by titration, with N/10 
bromine, of the liquid obtained by steam distillation. CsHsOH content, 
1 -8 to 2-5%. 

Betanaphthol (B.P.). QoHsO^ 144-1. M.p., 120° to 122°. 
Ash, not more than 0-05%. No violet colour should be produced 
when the precipitate produced by ferric chloride is heated. 

Heayl-Resorcinol (B.P.C.). Ci2Hi802= 194*1. M.p., not 

below 66°. Ash, not more than 0*1%. The U.S.P. XII sub- 
stance, dried to constant weight over sulphuric acid, contains 

98% of CiaHisOg. 

A tentative method for the determination of hexyl-resorcinol is described in 
Methods of Analysis i,A>O.A.C., 1940, 609). Dissolve about 0-8 g., accurately 
weighed, m 10 ml. of methyl alcohol in a 150 ml. glass-stoppered flask. Add 
30 ml. of N/10 bromide-bromate solution, and 5 ml. of hydrochloric acid. 
Stopper the flask and swirl under running cold water to cool to room temperature, 
and continue to shake for 5 minutes. Add 5 ml. of 20% potassium iodide 
solution, swirl gently, wash the stopper with water, add 1 ml. of chloroform^nd 
titrate with N/10 sodium thiosulphate. Towai-ds the end of the titration add 
starch paste. The end-point is reached when the blue colour does not return 
during 30 seconds vigorous shaking. 1 ml. of N/10 bromide-bromate = 0-00488 
g. of hexyl-resorcinol. 

PyrogaUol {B.P.C. Supp. IV). CaHeOa- 126-0. ' M.p., 129° 
to 135°. Ash limit, 0*1%. The aqueous solution is clear, not 
more than slightly yellow, and neutral to methyl orange. The 
N.F. VII substance melts between 130° and 133°, and leaves not 
more than 0-1% of ash. 

Resorcinol {B,P,). CeHoOa^ 1 10-0. M.p., 110° to 111°. 
Ash limit, 0-05%. A 5% solution produces no precipitate with 
lead acetate solution, indicating absence of catechol. Resorcinol, 
U.S.P. Xllf after drying to constant weight over sulphuric acid, 
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contains not less than 99-5% of CsH 4 (OH) 2 . Assayed by bromine 
absorption during 1 minute, interaction with potassium iodide and 
titration with N/10 sodium thiosulphate. 

Estimation of resorcinol in Resorcinol Ointment, B.P.C., and Compound 
Resorcin Ointment, JB.P.C,, by broraate titration. — Garratt, Quart, J. Pharni,. 
1935, 472. 

Sodii Phenolsulphonas (B.P.C.). C 8 H 50 iSNa, 2 Ha 0 = 232-1. 
Assayed on its power of bromine absorption it contains from 99% 
to the equivalent of 103% of the pure substance. 

Zinci Phenolsulfonas (N.F. VII). Contains 73-7 to 77*4% of anhydrous 
zinc phenolsulfonate^ corresponding to not less than 99*5% of the octahydrate; 
determined by precipitation as carbonate and ignition to oxide. 

An official method for the determination of phenolsulphonates is described 
ir. Methods of Analysis (A.O.A.C., 1940, 623). 

Dinitrophenol. 2 : 4-Dinitrophenol may be detected by the following tests. 
Add sodium hydroxide solution to the suspected sample and extract with 
chloroform. Allow the chloroform to evaporate and to the residue add 2 ml. of 
10% sulphuric acid and 0*2 g. of powdered zinc; a pink colour developing within 
10 minutes indicates the presence of dinitrophenol. Confirm by adding 10 
drops of 1 % sodium nitrite solution, allowing to stand in the dark for 5 minutes 
and adding 10 ml. of ether; a pink or violet colour should develop in the 
ethereal layer. — J. S. Shupe, J. Ass. off. Agric. Cheni., Wash., 1935, 464. 

Official methods for the determination of dinitrophenol or its sodium com- 
pound in the absence and presence of interfering substances are described in 
Methods of Analysis (A.O.A.C.f 1940, 608). 

Trinitrophenol (B.P.). CsH 807 N 3 = 229-0. Contains not less 
than 99% of CeH 307 N 3 . M.p., 121® to 123° (precautions being 
taken). Residue on extraction with benzene at 50°, not more than 
0*1%. Determined by titration with sodium hydroxide to phenol- 
phthalein. The U.S.P. XII allows 0 * 2 % of matter insoluble in 
benzene at ordinary temperature and dried at 100 °, Acidum 
picrinicum, P. Helv. V, is assayed by dissolving 0-29 g. in 30 ml. 
of water and adding 10 ml. of a solution containing 0-36% of 
potassium iodate and 1*5% of potassium iodide. When the 
potassium picrate formed has dissolved, titrate with N/10 sodium 
thiosulphate, using starch as indicator towards the end of the 
titration and making a blank on the iodate-iodide solution. 1 ml. 
of N/10 Na 2 S 203 , 5 H 20 is equivalent to 0-022905 g. of C 6 H 3 O 7 N 8 . 

Estimation of Picrates, The picrate is dissolved in water and titrated 
with 0*00 IN methylene blue solution. The methylene blue picrate, formed 
during the titration, is extracted with chloroform from the aqueous layer. Since 
methylene blue is practically unextractable with chloroform, the end-point is 
detected by the colour of the aqueous layer, the titration liquid acting as 
indicator. The method is also used for the estimation of picrolonates. — ^A. 
Bolliger, Analyst^ 1939, 416. 

Carbasus Trinitrophenolis {B.P.C.). By titration of the 
gauze shaken with water a content of from 1-5 to 2*5% w/w of 
C 6 H 3 O 7 N 3 should be indicated. 

Trinitrotoluene. Syn. Trotyl. C6HaCHa(NO,)s=2271. 

Commercially it is seen as crumbs or granules of fine plate crystals. Melting 
about 80®. It is obtained by nitrating toluene. Soluble in acetone, ether, 
benzene, and xylol. 

^‘T.N.T.*’ is stable and does not attack metals. When absorbed, mainly 
through the skin, it is liable to cause dermatitis, digestive troubles, cyanosis 
and jaundice. 



326 THE EXTRA PHARMACOPCEIA P 

Amatol is T.N.T. mixed with 40 to 60% of ammonium nitrate. Mixed 
with 20% it is Ammonal. ^ . 

For fiiither information on T.N.T. and other explosives see High Explosives. * * 
— E. de W, S. Colver, 1918; “T.N.T. and Mono- and Di-Nitrotoluene, their 
manufacture and properties.” — G. Carlton Smith, 1918; and “Explosives,” 
by E, de Barry Barnett, 1919. 

Seven cases of T.N.T. jaundice in an ordnance fUling factory, with two deaths, 
the jaundice appearing within six months of beginning work. The associated 
symptoms were nausea, anorexia and epigastric discomfort. Treatment was by 
glucose, insulin and vitamin C. Prophylactic measmes include protection of 
the skin, washing, adequate ventilation, a healthy life and full diet. — R. M, 
Evans, Lancet^ ii/1941, 552. 

The T.N.T. health hazard.— H. M. Roberts, Brit, med. J„ ii/1941. 647. 

Clinical manifestations of tetryl and trinitroluene. — ^J. Hilton and C. N. 
Swanston, Brit. med. ii/1941, 509. 

Trinitro-butyl-toluenet CeHCHaC^HaCNOala. is synthetic musk or ton- 
quinol. 

In artificial musks, it is possible to replace the nitro groups by CHO, OCHg. 
COCH3, halogens and CN, without altering the odour, but the tertiary butyl 
group, or the presence of tertiary carbon, is essential . — Per um. essent. Oil 
Pec., 1924, 360. 


PHENOLPHTHALEINUM 

Phenolphthaleinum (B.P. Add. I). C 20 H 14 O 4 = 318*1. 

M.p., not below 258°. Sulphated ash, not more than 0*05%. 
The U.S.P. XII requires the m.p. to be not below 258°; ash, not 
more than 0*1%, 

Determination in Tablets. A method for determination of phenol- 
phthalein in tablets is given in the JV.F. VI J. A portion of powdered tablets is 
extracted with boiling alcohol, cooled, adjusted to volume, filtered, and an 
aliquot part evaporated to dryness. Four or more drops of potassium hydroxide 
solution and 5 ml. of water are added and the phenolphthalein dissolved com- 
pletely. Maintaining the temperature at 0® to 5®, 4*5 ml. of an iodine solution 
(7 g. of iodine in 10 ml. of saturated potassium iodide solution, water to 60 ml. 
and potassium hydroxide solution to discharge the colour) is added, followed 
by hydrochloric acid to complete precipitation. The precipitate is dissolved 
in potassium hydroxide solution, the precipitation and resolution repeated 
twice and then sodium sulphite solution (15%) added and if necessary filtered. 
After acidifying with hydrochloric acid and heating on a water-bath for 30 
minutes, the precipitate is collected, washed with cold water and petroleum ether 
and dried at 130® to 140". 1 g. of residue ==0*3871 g. of phenolphthalein. 

Determination in tablets may be accomplished by extraction in a Soxhlet 
apparatus with acetone, from which the phenolphthalein is removed by shaking 
with a known volume of N/10 sodium hydroxide. The latter is filtered, an 
aliquot portion is acidified and the phenolphthalein extracted with ether. 
The ethereal solution is washed with water and evaporated, and the residue 
dried and weighed. — G. Thomas, J. Pharm. Belg., 1939, 21, 361. 

An official quantitative ether-extraction method for the determination of 
phenolphthalein in tablets and a tentative method for chocolate preparations 
similar to the above N.F. VJI process are described in Methods of Analysis 
(A.O.A.C,, 1940, 611). A tentative method for the determination of acetyl- 
salicyhc acid and phenolphthalein tablets is also described (ibid., 571). 

The second report of the Commission Internationale des Sp^cialit^s includes 
an agreed method for the determination of phenolphthalein in tablets in which 
the phenolphthalein extracted with hot alcohol 95% is dissolved in a little 50% 
potassium hydroxide solution and converted into tetraiodophenolphthalein by 
adding N/10 iodine solution in the presence of ice, the excess of iodine being 
titrated with sodium thiosulphate solution, — Bidl. Fed. int. Pharm., 1938, 87. 

Determination in Paraffin Emulsions. A sufificient quantity of emulsion 
to yield 0*05 to 0*1 g. of phenolphthalein is accurately weighed into a glass- 
stoppered Erlenme^er flask, a mixture of 75 ml. of ether and 25 ml. of alcohol 
is added, and the mixture is shaken vigorously and then set aside for 30 minutes. 
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It is then filtered into a separating funnel and the precipitated agar is washed 
with successive portions of the same ether-alcohol solvent mixture. The 
agar is redissolved in about 5 ml. of water and again precipitated with the 
solvent mixture, the liquid and washings being filtered into the separating 
funnel containing the filtrate previously obtained. The‘agar may be tested for 
phenolphthalein by addition of alkali to an aqueous solution of a small portion 
and is discarded if no phenolphthalein is present. The phenolphthalein is 
completely extracted from the solvent mixture by shaking with successive 
10 im. portions of N/25 sodium hydroxide, and precipitated by slowly adding 
N/10 smphuric acid in slight excess. It is then extracted from the acid liquid 
by means of ether, re-transferred to N/25 sodium hydroxide, and again 
precipitated by means of a very small excess of N/ 1 0 acid. The liquid is allowed 
to stand overnight to allow large crystals to form and the phenolphthalein is 
collected on a tared Gooch crucible, washed with 4 portions, each of 5 ml. of 
water, dried at 100® and weighed. The filtrate and washings are transferred 
to a 250 ml. graduated flask, the beaker in which the phenolphthalein was 
precipitated is rinsed out with the N/25 alkali which was added to that in the 
flask, the contents of which are made up to volume. The phenolphth.alein 
remaining in solution is now determined colorimetrically using as standard a 
solution of 0*03 g. in 250 ml. of N/25 sodium hydroxide, the weight so 
obtained being added to that previously obtained. — C. F. Bickford and R, E. 
Schoet 2 ow, J. Amer, pharm. Ass.^ 1936, 1128. 

Fluoresceinum Solubile (B.P.), CaoHioOgNaa—SVe-l. Sol- 
uble fluorescein loses at 105° not more than 5%. 

lodophthaleinum (B.P.). C2oH804l4Na2,3HaO= 919*8. Con- 
tains not less than 85% of phthalein, and the separated phthalein 
contains 61 to 62% of I. Assayed by precipitation of the phthalein 
from aqueous solution with dilute hydrochloric acid, washing 
with a mixture of equal volumes of acid and water, and drying at 
1 10°; by fusion of a portion of the residue with sodium carbonate, 
extraction with hydrochloric acid and water, and titration with 
M/20 potassium iodate the iodine content is obtained. lodo- 
phthaleinum Sodicum, U.S.P. XII y contains not less than 85°/i 
of tetraiodophenolphthalein and this contains 60 to 63% of I. 
The tetraiodophthalein obtained in the assay is tested for pro- 
portion of iodine by dissolving on the steam-bath in sodium 
hydroxide solution (5%) and, after the addition of potassium 
permanganate solution (1 in 15), heating on the steam-bath for 
three-quarters of an hour. After cooling, the mixture is diluted 
•vyith water, diluted sulphuric acid and sodium bisulphite solution 
(20%) added, followed by potassium permanganate solution till a 
faint yellow colour appears and the colour finally discharged with 
sodium bisulphite solution. After addition of glacial acetic acid 
and then ammonium carbonate the mixture is titrated in diffuse 
light with N/10 silver nitrate using diiodofluorescein as indicator. 
The Fr. Cx. 1937 determines iodophthalein similarly; it should 
contain not less than 85%; iodine content not less than 52% 
determined by the process of the Fr, Cx, 1937 described under 
Thymol Iodide. 

The use of this compound as a diagnostic test for cholecystic 
disease is described on'p, 1 040. 

Assay, The following assay is recommended by the Sub-Committee on 
Synthetic Chemicals of the Committee on Pharmaceutical Chemistry: — ^Mix 
about 0*3 g., accurately weighed, of die phthalein, obtained in the assay for 
phthalein, with 2 g. of anhydrous sodium carbonate; place in a small crucible, 
and then fill the crucible completely wth anhydrous sodium carbonate well 
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pressed down; invert the crucible and contents in a larger crucible, and add 
suJfficient anliydrous sodium carbonate to seal the junction of the two crucibles. 
Heat rapidly and strongly over a Bunsen flame, and continue the heating for 
twenty minutes; allow to cool, and dissolve the residue in 100 ml. of hot water; 
Alter, and wash the filtSi' with a little water. To the cooled solution add hydro- 
chloric acid until effervescence ceases, then add an additional 10 ml. of hydro- 
chloric acid and 10 ml. of solution of potassium cyanide and titrate with M/20 
potassium iodate until the dark brown solution which is formed becomes light 
brown, then add 5 ml. of mucilage of starch and continue the titration until the 
blue colour disappears. Each ml. of M/20 potassium iodate is equivalent to 
0*01269 g. of I. — (British Pharmacopceia Commission Report, No. 12, May 
1939.) 

Sulfobromophthaleinum Sodicum (U,S.P. XII). CeoH 8 Br 40 ioSaNa 2 « 
838-04. Loses at 100“ not more than 5%. A test for sensitivity is included; 
0*2 ml. of 0-1% solution diluted to 50 ml. with freshly boiled and cooled 
distilled water produces a strong violet colour upon addition of 0*2 ml. of N/50 
sodium hydroxide, and the colour is discharged upon adding 0*2 ml. of N/50 
sulphuric acid. 

Phenol-Rubrum (B.P.C.). Ci9Hi406S=345*2. Phenol red 
loses at 110° not more than 1%. Sulphated ash, not more than 
0*2% . The U.S.P. XII limit of moisture in Phenolsulfonphtha- 
leinum is the same, and the ash not more than 0*2% ; a test for 
sensitiveness and a limit of matter insoluble in 2-5% sodium 
bicarbonate solution, dried at 110°, of not more than 0*2% are 
included. 

For the use of phenol red as a renal function test see p. 663, 


PHYSOSTIGMINA 

Physostigminae Salicylas {B.P.). Ci 6 H 2 i 02 N 3 ,C 7 Hc 03 = 

413-2. M.p. of the dry substance, 185° to 187°. Loses, when 
dried at 100°, not more than 1%; ash, not more than 0*1%. 
0 * 1 g. complies with a limit test for readily carbonisable ubstances . 
The U.S.P. XII substance contains not more than 2% of moisture 
and complies with a test for sulphate. 

Physostigminae Sulphas {B.P.C.). (Ci 5 H 2 i 02 N 3 ) 2 ,H 2 S 04 = 
648*5. M.p., after drying at 100°, about 145°. When dried at 
100°, loses not more than 1%. Ash, not more than 0*1%. Com- 
plies with tests for readily carbonisable substances and salicylate, 

Neostigxninse Bromidum (U.S.P. XII). Ci2Hi9BrN202 = 
303*2. Loses not more than 2% at 100° and then contains not 
less than 98% of Ci2Hi9BrN202. M.p. with decomposition, 
about 167°; ash, not more than 0*15%. Assayed by hydrolysis 
with sodium hydroxide solution and distillation of the volatile 
amine into excess N/10 sulphuric acid followed by back titration 
of the excess acid, using methyl red indicator. 

Tabellae Neostigminae Bromidi (U.S.P. XII). Contain 93 to 107% of 
the labelled amount of CiaHisNaOjBr, including all tolerances. Assayed by 
macerating a weighed quantity of powdered tablets witfi 70% alcohol containing , 
1% of dilute hydrochloric acid, decanting through a filter and extracting the 
residue with two further portions of alcohol, removing most of the alcohol, 
transferring the residual solution to a Kjeldahl flask, adding water and sodium 
hydroxide solution and distilling into excess N/10 sulphuric acid, finally 
titrating the excess acid with N/10 sodium hydroxide, using methyl red indicator. 
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Neostigminae Methylsulphas (U.S.P, XII). = 

334*4. Assayed by^the U.S.P. XII method for neostigmine 
bromide and complies with the same standard. Loss at 1 00°, not 
more than 1%; m.p., 142° to 145°. (Neostigmine is known in 
this country under the trade name of Prostigmin — see VoL I 

p. 821.) 


PILOCARPINA 

Pilocarpinse Hydrochloridum (B.P.C.). CiiHi602N2,HCl = 
244*6, M.p., 204° to 205°, after drying to constant weight at 100°. 
Specific rotation, determined on a 10% zo/v aqueous solution, 
+ 90° to +92°. Ash, not more than 0*1%. Complies witlx tests 
for foreign alkaloids. ... 

An official method for the determination of pilocarpine hydrochloride in 
tablets is described in Methods of Analysis (A.O.A.C., 1940, 588). The pilo- 
carpine, extracted with cliloroform from ammoniacal solution, is dissolved in 
an excess of standard sulphuric acid and back-titrated with standard sodium 
hydroxide, using methyl red as indicator. 

Pilocarpinae Nitras (j5.P.). CuHi 602N2,HN03=271*2. M.p., 
174° to 178°. Specific rotation of the 10% w/v aqueous solution, 
+ 77° to +83°. Ash, not more than 0*1%. Complies with tests 
for certain other alkaloids. The U.S.P. XII requires the ash from 
0*2 g. to be negligible, and the salt must comply with a test for 
various foreign alkaloids; 0*1 g. complies with a test for carbonis- 
able substances. 

A colorimetric method for the determination of pilocarpine in hypodermic 
tablets and injections, depending upon Shupe’s modification of Helch’s identity 
test, is described. Tables are given relating the value of the blue component 
of the colour obtained to the alkaloidal content. — N. L. Allport and N. R. 
Jones, Quart. J. Pharm., 1942, 247. 

Jaborandi {B.P.C.). Consists of the dried leaflets of Pilocarpus 
microphyllus Stapf, and contains not more than 5% of stalks, 
stems and other foreign organic matter. 

P. microphyllus is largely used in making pilocarpine and was official in 
U.S.P. IX if yielding not less than 0*6% of alkaloids. 


PIPER NIGRUM 

Piper Nigrum (B.P.C.). Contains not more than 2% of 
foreign organic matter. Ash, not more than 6%. Acid-insoluble 
ash, not more than 1 % . 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
black pepper as the dried immature berry of Piper nigrum L., containing not less 
than 6*75% of non-volatile ether extract, not less than 30%^ of starch, not more 
than 7 % of total ash and not more than 1 *5% of ash insoluble in hydrochloric acid. 
Ground black i>epper: the product made by grinding the entire berry of Piper 
nigrum L., containing the several parts of the berry in their normal proportions. 
Long pepper: the dried fruit of Piper longum L. White pepper: the dried 
mature berry of Piper nigrum L. less the outer, or outer and inner, coatings : 
■containing not less than 7% of non-volatile ether extract, not less than 52% of 
starch, not more than 5% of crude fibre, not more than 3*5% of total ash, and 
not more than 0*3% of ash insoluble in hydrochloric acid. — S. R. A., P.D., 
No. 2, Rev. 5, Nov. 1936. 
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Cubeba Should contain not more than 7% of 

shrivelled immature fruits, rachis and stems, and not more than 
2% of foreign organic matter. Ash limit, 8%. Cubeba, N.F. VII, 
should yield not less than 13% v/w of volatile oil; shrivelled fruits 
or stems, not more than 5%; foreign organic matter, not more 
than 2%; acid-insoluble ash, not more than 2%. 

Genuine cubebs yield 6-44 to S-47% of resin and 12-5 to 20% of essential 
oil. Adulteration can be detected by means of the physical characters of the oil. 
— J. F., Clevenger, J. Ass, off. agric, Ckem., Wash., 1937, 140. 

Oleum Cubebae (B.P.C.). Sp. gr., 0*910 to 0-930; a^, —20° 
to —35°; Wi> 2 o«> 1 *‘480 to 1 *502. Not less than 60% distils between 
250° and 280°. 


PITUITARIUM - 

Pituitary (posterior lobe) Extract, This extract is con- 
trolled by the Therapeutic Substances Act 1925, and is official 
in the J5.P. and as Injectio Pituitarii Posterioris in the U.S.P. XII. 

Its potency can be determined by its stimulant action on the 
isolated uterus of the guinea-pig, vijhich is known as its oxytocic 
property, by its pressor action on the blood pressure of the spinal 
cat, and also by its antidiuretic effect on rats. An international 
standard has been adopted consisting of a quantity of dry acetone- 
extracted posterior lobe material which is kept in the National 
Institute for Medical Research, Hampstead. The unit is the 
amount of activity present in 0*5 mg. of the standard powder. 

Oxytocic Potency, The determination of the action on the 
uterus is made by excising one horn of the uterus of a virgin guinea- 
pig and suspending it in a bath of Ringer^s solution which is 
oxygenated and maintained at 37°. The muscle is very thin and, 
when pituitary extract is added to the bath, quickly responds by 
contraction. The extent of the contraction is proportional to the 
dose, hence the potency of an unknown solution can be found by 
comparing the contraction which a given amount of it produces 
with the contraction produced by a given amount of the standard 
extract. In practice, difficulties arise because the muscle of the 
horn changes in sensitiveness and wrong conclusions may easily be 
drawn respecting the potency of an unknown solution. The test 
usually takes one or two days to complete. 

Pressor Activity, The determination is made on the blood 
pressure of a spinal cat, prepared as described under Adrenaline 
(q.v.^ p. 55). An intravenous injection of pituitary extract causes 
a rise of blood pressure not so rapid as that produced by adrenaline 
but lasting much longer. The height of the rise is proportional 
to the dose and an unknown preparation is examined to see what 
amount produces the same rise as that produced by a given 
amount of the standard extract. The test takes much time, as 
successive doses must be separated by an interval of 1 hour; this 
is necessary because successive injections of the same dose at 
shorter intervals produce a diminishing response. 
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Antidiuretic Activity* A reliable method of determining 
activity which is economical in skilled labour depends on the 
antidiuretic effect which may be observed in rats. If a group of 
four rats, kept without food overnight, is given water by stomach 
tube, in a dose of 5 ml. per 1 00 g. body weight, then a diuresis 
occurs which reaches a maximum in 60 to 90 minutes. If a dose 
of pituitary extract be given at the time the water is administered, 
the excretion of water is delayed and the maximum diuresis may 
not occur until 130 or 190 minutes according to the dose. To 
compare an unknown extract with the standard, sixteen rats 
receive water and eight of these are injected with standard extract 
and eight with the unknown extract. The time of maximum 
diuresis is determined for each group of eight rats. Two days 
later experiment is repeated, reversing the groups, so that 
the eight rats which previously received the standard how receive 
the unknown and vice versa. The antidiuretic effect of the 
standard and of the unknown extract is now known for all of 
the sixteen rats. From these measurements the potency of the 
unknown extract can be expressed in terms of that of the standard 
by using a predetermined curve relating antidi uretic effect to dose. 
The antidiuretic potency of different commercial extracts expressed 
in units is almost always the same as the oxytocic potency expressed 
in units. 

Gonadotrophic Hormone, The following assay methods are available. 
(1) Increase in weight of seminal vesicles: This is applicable to preparations 
of the gonadotropin in the urine of pregnant women and of that in pregnant 
mare’s serum. It is completely objective; the sensitivity is moderate; 
a^nd the process is simple. (2) Increase in weight of ovaries: Applicable to 
reparations of gonadotropins from all three sources and is completely objective. 
The sensitivity varies with the gonadotropin concerned, being low for that of 
pregnant mare’s serum but higher with larger doses, and moderate for anterior 
pituitaiy gonadotropin. (3) Increase in weight of uteri: Applicable to all three 
types, is completely objective and about as easy as the previous* ones. The 
sensitivity is great, a six-fold increase in weight being obtained on either 
pregnancy urine or pregnant mare’s serum preparations, with doses which will 
only double the weight of the seminal vessels and hardly affect the ovarian weight 
at all. (4) Vaginal cornification: This method is the simplest and is applicable 
to all three types. It is reasonably objective provided one sets as his standard 
a full CEStrus smear, i.e., the complete disappearance of leucocytes and their 
replacement by epithelial cells. The sensitivity is great and appears to parallel 
rather closely the uterine weight method. (5) Luteinisation: This method is 
unsatisfactory in practically every respect. Unless microscopic sections are 
prepared which takes time and labour, the degree of luteinisation is difficult to 
determine; macroscopic examination fails on the score of objectivity. The 
method is insensitive and individual variation is still rather great. 

Of these methods vaginal cornification is simplest and reasonably objective 
with practice. ’ Since both uterine weight and vaginal oestrus can be determined 
simultaneously, i.e., on the same animals, a combination of these two methods 
might be employed. It must be remembered, however, that both responses are 
also produced by cestrogens, and the absence of the latter from the material being 
assayed must be assured. — ^R. G, Gustavson and F. E. D ’Amour (Council on 
Pharmacy and Chemistry, A.M.A.), J. Amer. med. Ass., ii/1941, 188, 

The interpretation of assays for gonadotropin in menstruating women is not, 
as yet, clear of confusing elements, though they are of some value in regard to 
non-pregnant women with amenorrhoea. It is well-established that in the 
complete absence of ovarian function in adult women there is an increased 
excretion of gonadotropin. Thus, in amenorrhoea due to ovarian failure, spon- 
taneous menopause or surgical castration increased amounts of gonadotropin 
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are present in blood and urine. The increase in urinary gonadotropin may be 
detected within as little as three days following ovariectomy. Even in patients 
without ovaries, however, the excretion fluctuates significantly, necessitating 
repeated tests at times before conclusions can be drawn as to whether or not 
any particular patient has ovarian failirre. Such tests are of some value, there- 
fore, in determining whether the pituitary or the ovary is at fault in cases of 
amenorrhoea. If the absence of menstruation is due to failure of the pituitary 
little or no gonadotropin will be excreted; if the ovaries are at fault this sub- 
stance will be found in most cases on thorough investigation. — S, C, Freed, 
J. Amer, med. Ass., ii/1941, 104, 

The luteinising hormone can be estimated by the method of Janssen and 
Looser, Arch, exp. Path. Pharmak., 1930, 151, 188, in which infantile rats 
are injected and the ovaries are examined for corpora lutea. Hill, Parkes 
and White (J. Physiol., 1934, 81, 335) have proposed a method of estimating 
the ovulation-producing substance by means of this property of causing 
ovulation in the oestrous rabbit. The method depends on the fact that 
ovulation never occurs spontaneously in the rabbit but only after copulation or 
after injection with the hormone. In the adult female non-pregnant rabbit 
carefully segregated from the male, the ovaries always contain eggs waiting to be 
discharged. Full-grown female rabbits (3 to 4 kg.) majj be used, which, when 
received from the dealer, must be kept for 5 weeks in order that pregnant 
animals may complete pregnancy and regain the cestrous condition. The extract 
to be tested is then injected into a batch of twenty rabbits, the dose being admini- 
stered intravenously. On the following day the ovaries are examined by making 
incisions into the abdominal cavity under ether amesthesia^ using full aseptic 
precautions. The number of animals which have ovulated is thus determined. 
When this number is expressed as a percentage of the number of animals in- 
jected, the amount of extract containing 1 unit, which is the amount producing a 
50% response, may be calculated from a cmrve relating dose to percentage of 
animals responding, which has been determined. 

Thyrotrophic Hormone* The amount excreted is apparently increased 
following thyroidectomy. The use of thyrotropic hormone assays in the clinic 
has been somewhat limited owing to the variability of the results of different 
investigators. In myxoedema an increased elimination has been observed. 
The blood of such patients is also claimed to be rich in this substance, while 
little, if any, is found in the opposite state of hyperthyroidism. With regard to 
acromegaly there is a difference of opinion as to whether there is increased 
excretion, while in Simmonds* disease it is claimed to be below normal. Prac- 
tical use of this test is not very great, since considerable technical, facilities arc 
required. A further complication has arisen, since recent work indicates that 
the thyrotropic principle may be separated into two factors, one which stimulates 
the growth of the thyroid gland and one which stimulates the secretion of the 
thyroid hormone. — S. C. Freed (Council on Pharmacy and Chemistry, A.M.A.), 
J. Anier, med. Ass., ii/1941, 104. 


PIX LIQUIDA 

Pix Liquida (B.P.). Wood tar, known in commerce as 
Stockholm tar. Pix Pini, U.S.P* XII, leaves not more than 0*3% 
of ash. Goudron Vdgdtal, Fr, Cx* 1937, by distillation with xylene, 
should yield not more than 2*5% of water, and loses not more than 
18 to 19% at 100®. Acidity (expressed as acetic acid), not more 
than 0*1%. Saponification value, 115 to 120. Viscosity, 37*7 
at 40® (Engler), 280®. to 305° (Stokes). 

Oleum Picis Rectificatum (U.S.P. XII). Sp. gr. at 25®, 0-960 to 0-990. 

Pix Carbonis (J5 .P.C.). Ash, not more than 2%. Water 
shaken with it gives an alkaline reaction. 

Pix Carbonis Praeparata (B.P.). Coal tar heated at 50® for 
1 hour. 
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Oleum Cadinum Sp. gr., 0-975 to 1-010; 1*510 

to 1*530. The presence of pine tar oil is excluded by the absence 
of green colour in the resin test when a petroleum extract is shaken 
with copper acetate solution. Pix Juniperi, U.S.P, XII, complies 
with a similar test for rosin or rosin oils, but with addition of ether 
to the petrolexim ether layer after separation, and has a sp. gr. at 
25° of 0-950 to 1-055. The Fr. Cx. 1937 requires Goudron de 
Cade to comply with limits for distillation — ^not more than 2% 
below 150°, not less than 50% between 150° and 200°, not less 
than 30% between 200° and 250° and 18% above 250°. A mini- 
mum limit of substances insoluble in caustic soda solution of 60% 
is required, and the cadinine hydrochloride separated from this 
should melt at about 118°; a 10% solution of the essence in acetic 
ether should have rotation not less than —4° in a decimetre tube. 

Oleum Rusci (J5.P.C.). Sp. gr., 0*920 to 0-955. Un- 
saponifiable matter, not less than 70%. A test for absence of fir 
tar is described. Oleum Betulae Empyreumaticum Rectificatum, 
N.F. VII, has a sp. gr. at 25° of 0*886 to 0*950 and complies with 
a test for distinction from oil of cade. 


PLUMBUM 

Plumbi Acetas (J5.P. Add, I), C4H^04Pb,3H80 = 379*3, 
Contains from 99*5% to the equivalent of 104*5% of the pure 
substance. Assayed by precipitation as oxalate .and titration with 
N/10 potassium permanganate. Plumbi Acetas, U.S.P. XII, 
contains 85*31 to 89-57% of the anhydrous salt, corresponding to 
not less than 99*5% of the trihydrate; in assaying, the lead is 
precipitated by addition of excess N/10 potassium dichromate, 
and, after filtering, the excess dichromate is determined in the 
filtrate iodometrically. 

Liquor Plumbi Subacetatis Fortis (P.P.). Assayed for 
total lead by precipitation with oxalic acid, decomposition of the 
washed precipitate with sulphuric acid and titration with N/IO 
potassium permanganate, it contains 1 9 to 21 - 5% w/w. Alkalinity 
corresponding to 10-2 to 11-6% w/w of PbO, determined by 
addition of N/1 sulphuric acid, adjusting to volume, and titration 
of an aliquot of the clear liquid with N/1 sodium hydroxide, 
using phenolphthalein indicator. 

Plumbi Carbonas (B.P.C.). Assayed for lead content by 
precipitation of the acetic acid solution with ammonium oxalate 
and titration of the precipitate, decomposed by sulphuric acid, 
with N/10 potassium permanganate, not less than 79% of Pb 
should be indicated. Matter insoluble in diluted nitric acid, not 
more than 1%. 

Plumbi lodidum (B.F.C. Supp- IVY PbI,^46Ul. Assayed 
for halogen content by addition of excess silver nitrate and nitric 
acid to a solution in sodium hydroxide solution and back titration 
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with N/10 ammonium thiocyanate; after allowance for the 
chloride in the sodium hydroxide solution, a purity of not less 
than 95% is required. 

Plumbi Monoxidum (B.P.). PbO== 223-2. Loses not more 
than 4% on ignition and then contains not less than 99% of PbO. 
Assayed by precipitation as oxalate and titration with N/10 
potassium permanganate. Plumbi Monoxidum, N.F, Vll, is 
assayed by precipitation with excess N/10 oxalic acid, filtration 
and titration of the excess acid in an aliquot part with N/10 
potassium permanganate; a purity of the freshly ignited substance 
of not less than 97% is required. Loss on ignition, not more 
than 4%. 

The B,P. methods for the assay of lead preparations are inaccurate. 
Alternative methods of assay, which combine sufficient accuracy with easy and 
rapid maniptilation, are suggested, and also assay processes for the suppository 
and plaster. — S. Wetherell, Quart. J. Pharm.^ 1935, 453. 

Determination of Lead in Organic Material. Lead in organic 
materials may be determined by using diphenylthiocarbazone {syn. dithizone), 
CeHa-NH-NH-CS-N : N-CeHo. The reagent is used as a 0-1% solution in 
chloroform; the solution should be freshly prepared. The organic material is 
oxidised by heating with sulphuric and nitric acids or with sulphuric acid and 
hydrogen peroxide and the excess oxidising agent is removed by evaporation. 
The cooled residue is diluted and 2 g. of citric acid is dissolved in the solution to 
prevent precipitation of iron. About 1 ml. of 10% potassium cyanide solution 
is added and the mixture made alkaline with ammonia. The lead is then 
extracted by shaking with three successive portions of the reagent (10, 5 and 5 
ml.), each extract being washed once with 10 ml. of water. The mixed extracts 
are evaporated to drs^ness and the organic matter is destroyed by heating with 
1 ml. of sulphuric acid until white fumes are evolvedj then adding a few drops 
of nitric acid and continuing to heat until the liquid is almost colourless. The 
residue is dissolved in water and the lead determined colorimetricalJy in the 
usual manner by comparing the colour produced on adding sodium sulphide 
in the presence of ammonium acetate with that obtained with known amounts 
of lead. 

Separation of lead from other metals, except bismuth, by extraction with 
diphenylthiocarbazone in chloroform, in the presence of potassium cyanide. — 
Allport andSkrimshire,.4n«/yrt, 1932, 440; also Roche Lynch, Slater and Osier, 
Analyst, 1934, 787. In presence of bismuth. — ^Hamence, Analyst, 1933, 46; 
1934, 274. 

LEAD POISONING 

Lead Paint Regulations 1927 (S.R. Se O., 1927, No. 847), under Lead Paint 
(Protection against Poisoning) Act 1926 (16 and 17 Geo. 5, c. 37). 

Lead paint for buildings must be in paste form or paint ready for use (but 
red lead may be had raw or dry for stopping or filling). Must not be used in 
form of spray in interiors. Surfaces other than iron or steel must not be rubbed 
down or scraped by dry process, except if the surface contains no lead. 

Spraying Paint or Lacquer. The practice of spraying paints or lacquer 
containing over 1% of lead should be discontinued, or earned out only where 
adequate air movement is provided. Similarly, the amount of benzol used 
in lacquers should be limited to 0*5%. Definite silicosis hazard from spraying 
of vitreous enamels. — Lancet, ii/1928, 177. 

An improved method for determining the lead content of blood and excreta. 
— S. L. Tompsett and A. B. Anderson, Lancet, i/1939, 599. 

A photometric method based upon the dithizone "mixed colour” method of 
Clifford and Wichman is proposed, which includes a three-stage extraction 
process, whereby the lead is obtained in a high state of purity. — D. M. Hubbard, 
Industr. Engng Chem. {anal. Edn.), 1937, 29, 493. 

The error in the above process decreases as the initial volume of material used 
decreases. This was found by comparison with the spectrographic method 
which also gives more accurate results with amounts of lead less than 1 micro- 
gramme. Both methods give good results for lead in faeces and mixed food 



PODOPHYLLUM 


P 


335 


samples. — J. Cholak, D, M. Hubbard, R. R. McNary, and R. V, Storey, Industr. 
Engng Chem, (anal. Edn.)y 1937, 29, 488. 

The determinaUpn of traces of lead in bone and biological materials can 
be made without ashing the organic material by the use of diphenylthiocarbazone 
to extract the lead. Fresh bone contains from 14*5 to 146 parts per million of 
lead; teeth from five normal persons contained 42*5 to 247*5 parts per million.— 
G. Roche Lynch, R. H. Slater and T. G. Osier, Analyst, 1934, 787. 

Lead Tetraethyl is a liquid boiling at 150® with decomposition. It is manu- 
factured by treating lead tetrachloride with methyl magnesium iodide. The 
products of combustion are: (1) with excess air — chiefly carbon dioxide and 
lead oride, (2) with deficiency of air (e.g., in engme cyUnder) — chiefly carbon 
monoxide and lead. It is not very volatile at ordinary temperatures. — Pharm. 
J„ i/1928, 268. 

Lead poisoning due to the manufacture, etc., of tetraethyl lead. The condition 
bears little resemblance to clinical types of lead poisoning. The compound is 
not immediately^ corrosive, but causes necrosis after lengthy exposure. If 
allowed to remain on the skin for half an hour no sensation is produced but 
desquamation occurs after a day or two. Poisoning results from a combination 
of skin absorption and inhalation ^ vjftpour. The inhalation of dust has also 
caused illness. — R. A. Kehoe, med. Ass., ii/192S, 108. 

Determination in motor fuels of lead tetraethyl. — Analyst, 1926, 104. 

Interim Report of Departmental Committee of Min. Health (Report issued 
July 27th, 1928). There is no evidence that the use of ethyl petrol involves 
more danger to health than the ordinary, but the precautions suggested by the 
U.S. Committee should be carried out, e.g., labelling of cans and pumps, 
leaflets, and dyeing of the substance red. Warning against use for purposes 
other than as motor fuel, e.g., cooking and cleaning. In no case does the amount 
of lead tetraethyl in commercial spirit exceed 1 in 1300 by volume or ,1 in 650 
by weight. The deaths in the U.S.A. not attributed to the diluted mixture 
(ethyl petrol). Drivers and garage employees in U,S.A. gave no definite signs 
of poisoning after exposure for 2 years. — Brit. med. J,, ii/1928, 219. 


PODOPHYLLUM 

Podophyllum (B.P.). Contains not more than 2% of other 
organic matter. Podophyllum, N.F. VII, contains not more than 
2% of foreign organic matter, not more than 2% of acid -insoluble 
ash and yields not less than 5% of resin of podophyllum; it is 
assayed by continuous extraction, followed by percolation and 
adjustment to volume with alcohol; an aliquot part is shaken with 
equal volumes of chloroform and hydrochloric acid (0*6%) and the 
acid layer extracted with three further portions of 1 J volumes of 
alcohol-chloroform (1 : 2); after shaking the alcohol-chloroform 
liquids with a further volume of the hydrochloric acid and 
washing this with three 1 J volume portions of alcohol-chloroform, 
the combined extractions are evaporated to dryness, 1 ml. of 
dehydrated alcohol added and dried at 80®. 

A tentative method for the determination of resin in podophyllum is 
described in Methods of Analysis (,A.O.A,C., 1940, 598). 

Podophyllum Indicum (J5.P.). Contains not more than 2% 
of foreign organic matter. 

T. A. Henry found that the action of both podophyllum and Indian podo- 
phylltim is due to ppdophyllotoxin (purgative) and podophylloresin (purgative 
and cholagogue). The Indian is richer in the former. 

The following histological features of Indian podophyllum serve to distinguish 
it from the .American drug: (1) The complete absence of epidermal cells with 
brown contents. (2) The presence of cluster crystals of calcium oxalate, 
which are comparatively few in, number and do not exceed 60 microns in 



336 THE EXTRA PHARMACOPOSIA P 

diameter. (3) The almost complete absence of pericyclic fibres. (4) The 
presence of a fairly large amount of thin-walled, isodiametric cork cells. 
(5) The sclerenchymatous cellsj which are irregular or somewhat contorted in 
form, are more abundant than m American podophyllum. As in the American 
drug, there is much starch, individual granules not exceeding 35 microns in 
diameter. — T. E. Wallis and S. Goldberg, Quart, J. Pharm.^ 1937, 311. 

Podophylli Resina {B.P.), Loss at 100®, not more than 5%. 
Ash, not more than 1%. Matter insoluble in dilute solution of 
ammonia, not more than 10% for resin from podophyllum, and 
not more than 50% for resin from Indian podophyllum. Resina 
Podophylli, N,F. VII, is obtained from Podophyllum peltatum 
only; ash, not more than 1*5%. A test for distinction from resin 
obtained from Podopyllum Emodi is included: — 0*4 g. is added 
to 3 ml. alcohol (60%) and then shaken gently with 0*5 ml. of 
potassium hydroxide solution; the mixture should not gelatinise. 
Rdsine de Podophylle, Fr, Cx, 1937, yields not less than 75% of 
ether-soluble resins and not less than 65% of chloroform-soluble 
resins. Podophyllum, P. Helv, V, is the mixture obtained by 
precipitation with water from an alcoholic extract of the rhizome 
of Podophyllum peltatum containing not less than 40% of podo- 
phyllotoxin. Assay, Shake frequently during 30 minutes 0*45 g. 
in fine powder with 15 ml. of chloroform; transfer 10 ml. of the 
filtered solution (=0*3 g. of the drug) to a tared flask with 50 g. 
of light petroleum, collect the precipitate on a tared filter and 
wash the flask and filter with 20 ml. of light petroleum. Dry the 
flask and filter with the precipitate for 1 hour at 70® and weigh. 
The dried residue should weigh not less than 0*12 g. 


POTASSII HYDROXYQUINOLINI SULPHAS 

Potassii Hydroxyquinolini Sulphas (R.P.C.) may be a 
mixture of 8-hydroxyquinoline sulphate and potassium sulphate 
or of 8-hydroxyquinoline and potassium acid sulphate. It partly 
liquefies at 172® to 178° and yields from 30 to 33% of sulphated 
ash. 

Oxychinolinum sulfuricum, P, Helv, V, is oxyquinoline sulphate 
containing not less than 95% of (C9H70N)2,H2S04. It is assayed 
by dissolving 0*5 g. in 250 ml. of water, mixing 50 ml. of the 
solution in a closed flask with 25 ml. of dilute hydrochloric acid 
and 22 ml. of N/10 bromate-bromide solution, and adding 1 g, 
of potassium iodide after 1 minute. The liberated iodine is then 
titrated with N/10 sodium thiosulphate in the usual manner and 
starch is used* as indicator. Each ml, of bromate-bromide solution 
is equivalent to 0*0048525 g. of (C9H70N)2,H2S04. 

Chiuiofonum {B.P, Add, I) is a mixture of approximately 
4 parts by weight of 7-iodo-8-hydroxyquinoline-5-sulphonic acid 
and 1 part of sodium bicarbonate. Contains 28*2 to 29*6% of I 
and 18 to 22% of NaHCOs- Assayed for iodine by ignition with 
sodium carbonate, solution in water, filtration and neutralisation 
with sulphuric acid to methyl orange, followed by oxidation with 
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bromine and sulphuric acid, removing oxidising substances 
remaining in solution after boiling for 10 minutes with phenol in 
glacial acetic acid, finally titrating the iodine liberated on the 
addition of potassium iodide with N/10 sodium thiosulphate; 

1 ml. of N/10 sodium thiosulphate= 0*0021 16 g. of I. Sodium 
bicarbonate determined by the interaction in a closed vessel for 
at least 1 2 hours of N/10 barium hydroxide and the carbon dioxide 
produced by interaction of the substance and water and afterwards 
with dilute hydrochloric acid and water, followed by back titration 
of the N/10 barium hydroxide with N/10 oxalic acid to 
phenolphthalein. Chiniofonum, U.S,P. X//, contains 26*5 to 
29% of I and complies with tests for free iodine and iodide. 

Assay of Chiniofonum, V.S,P, XII. Heat on a steam-bath 0*4 g. with 
15 ml. of aqueous sodium hydroxide solution (1 in 20), contained in a 500-ml. 
Erlenmeyer flask; when completely dissolved, add 25 ml. aqueous potassium 
permanganate solution (1 in 15) and several small pieces of porcelain. After 
rinsing the inner wall of the flask with^a small quantity of distilled water, place 
a sm^l short-stemmed funnel in the mouth of the flask and heat on a steam- 
bath for 1 hour, rotating the flask at 5-minute intervals. Allow to cool to room 
temperature, and add 75 ml. of distilled water, followed by 20 ml. of dilute 
sulwiuric acid. Rotate the flask and add, all at once, 15 ml. of aqueous sodium 
bisulphite solution (1 in 5). When the solution has become colourless, add 
potassium permanganate solution, drop by drop, until the liquid is faintly yellow. 
Immediately add sodium bisulphite solution, drop by drop, to discharge the 
colour. Add 2 ml. of glacial acetic acid, 1 g. of dextrin, 1 g. of freslily powdered 
ammonium carbonate, and 0«5 ml. diiodofluorescein (0-5% in 75% alcohol). 
Titrate against N/10 silver nitrate in diffused light until the colour changes from 
pale yellow to pink; 1 ml. of N/10 silver nitrate - 0-01269 g. of I. 

Tabellae Chiniofoni (U.S,P. XU). Contain iodine equivalent to 26 to 29% 
of the labelled amount of chiniofon, including all tolerances. A test for in- 
organic iodine is included. A weighed Quantity of powdered tablets is assayed 
by the process described for chiniofon. 


POTASSIUM 

Notes on other potassium salts are included under the correspond-^ 
ing acids (see Index). 

Potassii Bicarbonas (B.P.). KHC03= 100*1. Contains from 
99% to the equivalent of 100*5% of KHCOs. The B.P. Add. I 
modifies the limit test for iron by dissolving the potassium 
bicarbonate in 20 ml. of dilute nitric acid FeT. The U.S.P. XU 
substance should contain not less than 99% of KHCOs, after 
drying over sulphuric acid. 

Potassii Carbonas (B.P. Add. I). Loses from 14 to 18% 
when dried at 200° to 300°, and then contains not less than 99% 
of K2CO3. Potassii Carbonas, U.S.P. XU, dried to constant 
weight at 180°, contains not less than 99% of K2CO3. Loss at 
180°, 10 to 16*5%, Carbonate Neutre de Potassium, Fr. Cx, 
1937, loses not more than 5% at red heat and contains 95% of the 
anhydrous salt. 

Potassii Cbloras (B.P.). KClOs^ 122*6, Contains not less 
than 99% of the pure salt. Assayed by digestion, for 20 minutes 
at 50°, of a solution with acid ferrous sulphate solution and 
potassium iodide, followed by dilution and titration of the liberated 
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iodine with N/10 sodium thiosulphate, a blank titration being 
made. The N.F. VII assays by reducing a solution with acid 
ferrous sulphate solution by boiling for 10 minutes, manganous 
sulphate solution being added and the excess ferrous sulphate 
titrated with N/10 potassium permanganate, a blank determination 
being performed; a purity of 99% is required. 

The following assay is recommended by the Sub-Committee on Inorganic 
Chemicals of the Committee on General Chemistry: — Dissolve about 0*3 g., 
accurately weighed, in 10 ml. of water in a stoppered flask, add 0*5 g. of sodium 
nitrite dissolved in 10 ml. of water, followed by 20 ml. of nitric acid; stopper the 
flask and set aside for ten minutes; add 100 ml. of water and sufficient solution 
of potassium permanganate to produce a permanent pink colour; decolorise by 
the addition of a trace of ferrous sulphate; add 30 ml, of N/10 silver nitrate, 
filter, and titrate with N/10 ammonium thiocyanate, using solution of ferric 
ammonium sulphate as indicator. Each ml. of N/10 silver nitrate is equivalent 
to 0-01226 g. of KClOa. — {British Pharmacopmia Commission Report, No. 14, 
September 1939.) 

Tabellae Potassii Chloratis {N,F. VII). Contain 94 to 106% of the labelled 
amount of potassium chlorate, includingf dl tolerances. Assayed by dissolving 
in water, treating with acid solution of ferrous sulphate and titrating the excess 
ferrous sulphate with N/10 potassium permanganate. 

Schulze* a Maceration Mixture. A mixture of potassium chlorate 10 
(moistened with water), with nitric acid 40; or a solution of 0*06 g. potassium 
chlorate in water 100 ml. and 1 ml. of nitric acid. For separation of muscle 
fibre in animal, and ligneous tissue in vegetable, histology. Distinguish from 
the follo\wng: — 

Schulze*a Chtor-Zinc-Iodine Reagent for Cellulose. Dissolve 110 g. 
of zinc in 300 ml. of pure hydrochloric acid, and evaporate to 150 ml. (sp. gr., 
about 1*8). Dissolve separately 12 g. of potassium iodide in as little water as 
possible; add 0*15 g. of iodine. Mix the solutions, and filterdf necessary through 
asbestos, — ^Bower and Gwynne Vaughan. 

Tabellse Potassii Permangaiiatisi[i\r.F. VII). Tablets of 0-3 g. or more 
contain 94 to 106%, and tablets of less than 0*3 g. contain 92-5 to 107-5%, of 
the labelled amount of potassium permanganate, including all tolerances. 
Assayed by heating at 80'’ with excess N/10 oxalic acid in acid solution and back 
titrating with N/10 potassium permanganate. 

Potassii Hydroxidum {B.P. Add. I). KOH = 56*10. Con- 
tains total alkali, by titration with N/ 1 sulphuric acid to methyl 
orange, equivalent to not less that 85% of KOH, and not more 
than 4% of K2CO3. Determined by addition of barium chloride 
solution and titration with standard hydrochloric acid using 
phenolphthalein indicator, followed by further titration of the same 
liquid to the end-point of bromphenol blue; the second titration 
is equivalent to the K2CO3 and the sum of the titrations is 
equivalent to the total alkali. Potassii Hydroxidum, U.S.P. XII, 
contains not less than 85% of total alkali as KOH, of which not 
more than 3*5% is K2CO3. Assayed by titration with N/1 
sulphuric acid to phenolphthalein, continuing the titration to 
methyl orange. The Fr. Cx. 1937 titrates the total alkali to 
phenolphthalein and the hydroxide after precipitation of the 
carbonate with barium chloride; contains not less than 85% of 
hydroxide and not more than 2% of carbonate 

Liquor Potassii Hydroxidi (B.P.). Contains from 4*75 to 
5*25% w/v of total alkali, calculated as KOH. Liquor Potassii 
Hydroxidi, N.F. VII, contains from 4*5 to 5*5% w/v of total alkali, 
calculated as KOH, of which not more than 0*35% w/v is K2CO3. 
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Detection and Determination of Potassium* Potassium may be 
detected and determined by means of sodium 6-chloro-5-nitrotoluene-3- 
sulphonate, CHs-CoHa-NOa'Cl-SOaNa. The reagent is used as a 10% 
aaueous solution and yields a white crystalline precipitate, either at once or on 
finding, with solutions of potassium compounds. To a solution containing 
about 0*1 to 0*2 g. of potassium in 10 ml. 50 to 100% excess of the reagent is 
added The whole is heated to the boiling-point and the conditions should be 
such that the potassium salt is just dissolved, water being added or the solution 
evaporated as may be necessary. The liquid is allowed to stand overnight at a 
temperature not exceeding 5“, and then filtered through a tared, sintered glass 
cruSble washed with a saturated aqueous solution of the potassium derivative 
of the reagent and, finally, rinsed with a small quantity of water, dried at 120“ 
and weighed. Each gramme of precipitate is equivalent to 0-135 g. of K. The 
test solution must be free from barium, and ammonia, if present, must be 
removed by boiling with sodium hydroxide. 

Determination of Potassium as Potassium Silver Cobaltinitrite, 

2 ml of a potassium solution free from halogens and containing from 0*03 to 
2 me of potassium is acidified in a centrifuge tube with 1 drop of glacial acetic 
acid 1 ml of 0*7% silver nitrate is added and the solutions well mixed with a 
class rod* 1 ml. of 80% acetone is added gradually and the tube and glass rod are 
then placed in an ice-bath for 5 minutes. 1 ml. of freshly prepared 25 % sodium 
cobaltinitrite solution, also cooled in the ice-bath for 5 minutes, is added drop 
bv drop with stirring after each addition; after 0 *9 ml. of reagent has been added, 
the class rod is allowed to drain and is then rinsed with the remaimng 0*1 ml. 
The tube is kept in the ice-bath for 2 hours, then centrifuged at 3000 r.p.m. 
for 3 minutes. The clear liquid is decanted, the tube inverted to dram, and 
its mouth and upper part wiped with filter paper. 3 ml. pf 50% acetone is 
added gradually down the sides of the tube in small quantities at a time, the 
tube again centrifuged and drained as before and then 3 ml. of 80% acetone 
is run m and the precipitate stirred with a glass rod which is drained and rinsed 
with 2 ml. of 80% acetone. The tube is centnfuged and the waslung with 80% 
acetone and centrifuging are repeated twice. The potassium is detei^ned 
indirectly by means of the nitrite content of the potassium silver cobaltimtnte 
complex. An excess of N/50 ceric sifiphate is added to the d^ precipitate 
fSowed by 2 ml. of 2N sulphuric acid, the tube is placed m a boihng water 
bath to complete the decomposition, and the contents tramferred to an Erkn- 
mever flask using further quantities of 2N sulphunc acid for nnsmg. The 
flask is then boiled and cooled, the solution is treated with excess of N/50 
an’d is, then titrated .with N/50 ceric snl^ate 
using 0*1% aqueous solution of enoglaucine as indicate. 1 ml. of N/50 
ceric sulphite corresponds to 0*1087 mg. pf potassium. The accuracy of the 
mShod IS within 1% and is not affected by the presence of other metals.— 
A. M. Ismail and H. F. Harwood, Analyst, 1937, 443. . . 

Modifications are described of the cobaltinitrite method of . estimating 
potassium, which render it applicable to urine, serum, etc., containing small 
amounts of potassium. — G. B. West, Quart. J. Pharm., 1941, 26. 


PYRETHRUM 

Pyrethri Flos (R.P.C.). Contains not less than 0*4% of 
pyretoin I. Ash limit, 8%. Acid-insoluble ash limit, 1%. 
Assayed bv the J5.P.C. ’.34 process: continuously extract 10 g. (in 
85 powder) with petroleum (b.p. 40® to 50°); reflux the solution 
(measuring about 50 ml.) with 5 ml. of N/1 sodium hydroxid^e m 
methyl alcohol, in a micro-Kjeldahl apparatus, on a water-bath tor 
2 hours; acidify the cooled mixture with N/1 sulphuric acid and 
steam distil till 150 ml. of aqueous distillate is collected below the 
light petroleum; extract the whole distillate in a separator with the 
addition of 10 g. of sodium chloride, with the light petroleum and ' 
two further portions; the petroleum liquids and alcohol and water 
rinsings of the separator are titrated with N/50 sodium hydroxide 
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till a distinct pink colour is produced to phenolphthalein after 
vigorous shaking; deduct the blank titration required for the 
light petroleum; 1 ml. of N/50 sodium hydroxide is equivalent 
to 0*0066 g. of pyrethrin I. 

The Fr. Cx. 1937 describes an assay process for pyrethrins I 
and II in Chrysanth^me Insecticide; dried flowers of good quality 
should contain 0*5 to* 1 *2% ; the powder is subjected to continuous 
extraction with light petroleum ether during 6 hours, the solvent 
evaporated and the residue dissolved in ether; after shaking with 
normal potash the ether is evaporated, the residue refluxed with 
N/1 potash in methyl alcohol, the alcohol evaporated and the 
residue dissolved in water. THe solution is shaken with ether 
and alcohol and the ethereal layers treated with sodium chloride 
solutions. The filtered aqueous liquids rendered just acid with 
dilute hydrochloric acid are exhausted with ether, finally titrating 
the evaporated ethereal solutions with N/5 methyl-alcoholic 
potash to phenolphthalein. A physiological test is also included. 
Flos Pyrethri, P. Helv. F, yields to ether by continuous extraction 
not less than 5% of extractive; ash, not more than 8*5%. 

Kenya pyrethrum is sold on a guaranteed pyrethrin content of 1*3%, as 
opposed to 0*9% in Japanese pyrethrum. Moisture content of Kenya flowers 
runs from 5 to 7% ; Japanese flowers to close on 15%. In Kenya the production 
is scientifically controlled, the flowers being kiln-dried under strictly controUed 
conditions, — per Mfg. Chem.y 1941, 236. 

Determination of the Pyrethrins. 

A number of methods have been published for the determination of the 
pyrethrins I and 11. All suffer from some disadvantages and in each case 
concordant results can only be obtained by closely adhering to the details of the 
methods. Owing to the presence of substances such as free chrysanthemic 
acids, which interfere more or less with the process, results obtained by the 
different acid methods are not absolutely comparable. In all cases the pyretmum 
flowers are extracted with petroleum ether. The assay of kerosene preparations, 
such as fly-sprays, which may contain jjerfumes, is never satisfactory due to 
interfering substances present as impurities or as components of the perfumes 
used. 

The pyrethrins I and II may be determined either separately or combined. 
It is generally stated that pyrethrin I is more toxic to insects than pyrethrin II 
and that they are present in about equal proportions, but this is not always so. 
The process riven as a standard in the B.P.C. 1934 determines the pyrethrin I 
only and is trie best and simplest for this purpose. 

Determination of Total Pyrethrins I and IL This process depends upon 
the reducing power of the pyrethrins on alkaline copper solution; it fs a 
modification of the method of Folin. The temperatures and times given in 
the method must be very strictly adhered to and a bulb tube of the correct size 
must be used. Complete details of the process and a table showing the 
comparison between the reducing power of the pyrethrins and dextrose, which is 
used as a standard, are described. — C. B. Gnacfinger and C, S. Corl, J. Amer. 
chem. Soc.t 1929, 3054; 

Determination of Pyrethrins I and II Separately. The pyrethrins I and II 
are converted to the chrysanthemum acids by saponification and liberation with 
acid. The volatile monocarboxylic acid which is formed from the pyrethrin I 
is distilled off and estimated by titration. The residue from the distillation 
containing the dicarboxylic acid derived from the pyrethrin II is extracted and 
determined separately by titration. — A. Seil, Soap^ 1934, 10 ^ 89. A modifica- 
tion of this process. — ^Ripert, Ann. Falsif.^ 1934, 25, 580 and 595. 

Pyrethrins I and II may be determined quantitatively by hydrogenation with 
palladium as catalyst yielding hexahydropyrethrone and the acids of pyrethrins 
I and IL The carboxylic acid of I is separated by steam distillation and titrated 
with alkali, and the dicarboxylic acid oi II is extracted from the residual filtrate 
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with ether and subsequently titrated. — F. B. La Forge and F. Aoree. Soa/> and 
Sanitary Chemicals^ 1941, 27, No. 1, 95. 

Determination of Pyrethrin II, Pyrethrin II being a methyl ester, yields 
methyl iodide on reduxing with hydriodic acid. The methyl iodide is estimated 
volumetrically by converting it into iodic acid, liberating the iodine by means 
of potassium iodide and titrating with sodium thiosulphate. This method 
gives results which are lower than those obtained by the acid method. — H. L. 
lialler and F. Acree, Industr, Engng Chem.y anal, Edn., 1935, 343. 

Determination of Pyretltrin I in Insecticides, The Wilcoxon method has 
been adapted to the determination of pyrethrin I in sprays containing essential 
oils, derris resins, tobacco extract, etc. — ^D. A. Holaday, Industr. Engng Chem., 
anal, Edn.f 1938, 5. 

Freshly-ground pyrethrum flowers, in containers of different kinds, lose from 
30 to 43*6% of pyrethrins within a year. Powdered and ground flowers in 
closed tins continue to lose pyrethrins for more than 2 years but not so rapidly. 
Storage under suitable conditions is therefore important. — C. B. Gnadinger 
and C. S. Corl, Industr. Engng Chem.^ 1932, 901. 

Fly Sprays, An efficient fly spray should contain not less than 0*09% oftotal 
pyrethrin. Killing-power is increased by the use of a wetting-agent such as 
coconut oil soap or diglycololeate. — Pharm. J,, i/1933, 129. 

Evaluation of the Toxicity of Pyrethrum Insecticides. Chemical 
analyses of pyrethrum extracts proving unreliable for this purpose biological 
methods are used. Generally they follow the same lines, viz. (1) spraying a 
definite amount of insecticide of a known concentration at a controlled pressure; 
(2) recording the time when the insects become paralysed; (3) ascertaining 
the number of recoveries by setting the insects aside for a definite time. It is 
preferable to adjust the concentrations so as to obtain a “kill” varying between 
40 and 60%. 

The National Association of Insecticide and Disinfectant Manufacturers in 
the U.S.A. have adopted an Official Control Insecticide for purposes of standard- 
isation. Tests are conducted in the Peet and Grady method and the standard 
error of the mean difference between the average lull and the O.C.I, must be 
less than three. An example of the method of calculation is given. The mean 
difference is utilised for grading insecticides. — W. E. Edmonton, Pharm. J„ 
ii/1939, 289. See also F. P. Mackie and H. S. Crabtree, Lancet^ ii/1938. 


PYROXYLINUM 

Pyroxylinum {B.JP. Add. I). The substance dried at 100° for 
one hour contains 11*5 to 12-3% of nitrogen. To determine the 
nitrogen content, a weighed portion of the dried substance is 
transferred with nitrogen-free sulphuric acid to a mercury- filled 
nitrometer and shaken, and the liberated nitric oxide measured. 
Kinematic viscosity at 20° of a 3% w/v solution of the dry sub- 
stance in acetone, not less than 370 centistokes. Pyroxylinum, 
U.S.P, Xlly saturated with alcohol in a dish placed in cold water, 
ignited at the top and afterwards heated to redness, leaves not 
more than 0*3% of ash. Yields not more than 0*3% of water- 
soluble substances. 

RHEUM 

Rheum {B.P. Add. I). Rhubarb should contain not more than 
2% of foreign organic matter. Alcohol (45%) soluble extractive, 
not less than 35%. Acid-insoluble ash, not more than 1%. A 
limit test for rhapontic rhubarb is included when on examination 
in screened ultra-violet radiation with a lens it shows no shining 
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violet points. Rheum, U.S.P, XII, yields not less than 30% of 
diluted alcohol-soluble extractive; Rheum rhaponticum is 
excluded. 

Rhizoma Rhei, P. Heho. V, yields not more than 13% of total 
ash and not more than 1 % of acid-insoluble ash; it contains from 
4*23 to 6*56% of free and combined anthracene derivatives 
calculated as chrysophanic acid, and complies^ with the following 
test for the absence of rhapontic rhubarb: — Boil 10 g. of powdered 
rhubarb with 50 ml. of dilute alcohol for 15 minutes; filter and 
evaporate the filtrate to 10 ml.; allow to cool and treat with 15 ml. 
of ether; after 24 hours no crystals should be deposited which 
when dried and treated with concentrated sulphuric acid produce 
a purple-red colour. 

The method of P. Helv. V, for the assay of rhubarb is based upon false 
assumptions and is totally unnecessary. — ^L. Rosenthaler, per J . Amer. pharm. Ass. 
Abstr., 1936, 42. 

Fluorescence Test for Rhapontic Rhubarb* On exposure to ultra-violet 
light rhapontic rhubarb exhibits a violet fluorescence, while genuine Chinese 
rhubarbs give a velvety brown fluorescence. 

Using genuine Chinese rhubarb as a standard for comparison, one can easily 
detect as little as 1 % of added rhapontic rhubarb, using paper strips soaked in a 
tincture made from the drug. The whole operation must be conducted in a 
dark room. The wide variation in the intensities of the fluorescence of different 
samples of rhapontic rhubarb makes it very difficult to carry out exact quantitative 
determinations by this method. — ^T, E. Wallis and E. R. Withell, Quart, J. 
Pharm., 1934, 574. 

The presence of the rhapontic variety in galenical preparations can be detected 
by the fluorescence test. A pledget of cotton or other form of cellulose is 
immersed in a tincture or other galenical containing rhapontic rhubarb, and 
then washed in water. It gives a bright blue fluorescence in screened ultra- 
violet light (wave-length 310 — 390 mu). — S. K. Crews, Quart. J. Pharm,, 
1936, 434. 

Evaluation on chrysophanic acid content, the results not being absolute, but 
well adapted for comparative purposes. — A. Tschirch and P. Schmitz, Quart. 
J. Pharm., 1929, 463. 

In the B.P. formulae for pills, vegetable drugs such as aloes, ginger, etc., 
are taken in “fine powder,’* and it may be assumed therefore that Pulv. Asafoet. 
is not sanctioned in Pil. Aloes et Asafoet., or Pulv. Myrrh.* in Pil. Rhei Co. 
Since both these powders are well known in commerce it would have been 
helpful if the monographs on these and other vegetable drugs had provided the 
user with information as to which drugs were official in powder form. — Pharm. 
J„ ii/1932, 147. 


SACCHARINUM 

Saccharinum (R.P.C.). CyHgOsNS = 183*1. Determined 
by the B.P* method for Sacchariimm Solubile, it contains not less 
than 97% of the pure substance. M.p., not below 225®, Saccharinum, 
U.S.P. XII, leaves not more than 0*2% of ash, and complies with 
tests for glucose and lactose, benzoic or salicylic acid and am- 
monium compounds; 0*2 g. complies with a test for carbonisable 
substances. 

Official qualitative and quantitative methods for the determina- 
tion of saccharin in foods are described in Methods of Analysis 
(A.O.A.C., 1940, 458). 
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Detection in Foodstuffs. To 25 g. of the sample add sufficient boiling 
water to produce 75 ml. and after one hour, with occasional shaking, acidify 
with 3 ml. of glacial acetic acid, and add 5 ml. of 20% neutral lead acetate solu- 
tion. Dilute the mixture to 100 ml., allow to stand for 20 minutes, filter and 
acidify an aliquot portion (60 ml.) with 5 ml. of hydrochloric acid. Extract the 
mixture with equal parts of ether and light petroleum (b.p. 30® to 60®), wash the 
ethereal solution with 5 ml. of water and allow the solvent to evaporate at room 
temperature. Heat the residue with 5 ml. of a solution of phenol in an equal 
weight of sulphuric acid at 135® to 140® for 2 hours, dissolve the product in a 
little hot water and pour into about 250 ml. of cold water. After 3 hours, 
filter, make alkaline with 10% sodiurn hydroxide solution and dilute to 500 ml. 
A magenta or reddish purple colour indicates the presence of saccharin in the 
original sample. Vanillin if present must be ‘removed by repeated extraction 
of the ethereal extract with carbon tetrachloride. — ^W. F. Reindollar, J. Ass, 
off. agric. Chem.y Wash., 1940, 23, 288. 

Saccharinum Solubile (B.P.). C7H403NSNa,2H20==24M. 
Contains not less than 98% of the pure substance. M.p. of the 
washed and dried separated saccharin, not lower than 226®. 
Complies with tests for absence of benzoate and salicylate and 
limit of jp-sulphaminobenzoic acid. Assayed by the B.P. *32 
process: boil 0*7 g. with 10 ml. of 30% sodium hydroxide solution 
for 2 minutes; cool and reflux wdth 15 ml. of hydrochloric acid 
for 50 minutes; cool, rinse condenser with 50 ml. of water, and 
remove acid vapours with a current of air; distil the ammonia 
liberated on addition of 20 ml. of 30% sodium hydroxide solution 
into excess N/10 sulphuric acid and back titrate with N/10 
sodium hydroxide to methyl red. Saccharinum Sodicum, U.S.P, 
Xlly complies with tests for neutrality, benzoate or salicylate, 
ammonium compounds, etc. 

Tabellae Sacchavini Sodici (U.S.P. XJI). Contain 95 to 110% of the 
labelled amount of C7H403NSNa,2H80, including all tolerances. Complies 
with a limit test for ammonium salts. Assayed by refluxing for 1 hour a weighed 
quantity of powdered tablets with water-hydrochloric acid mixture (40 : 25), 
followed by an ammonia distillation. 

The sweetness of canned fruits in syrup of 30® Brix may be increased to the 
equivalent of 38® Brix, or about eight degrees of a 38® syrup may be replaced by 
saccharin without producing foreign flavours. The apparent sweetness of 
soluble saccharin in syrup of 30® is about 300 to 400 times that of sucrose. 
Saccharin has little effect on the internal corrosion of cans. — per Analyst, 1941, 
464. 

Dulcin. Dulcin may be used to increase the sweetness of canned fruits from 
the equivalent of at least 30° to at least 40® syrup, or to replace about 10® of a 
30“ syrup. The addition of greater amounts produces foreign flavours. The 
apparent sweetness of dulcin in a syrup of about 30® Brix is about 300 times that 
of sucrose. On the whole, dulcin is probably less toxic and gives better results 
than saccharin in canned fruits. — per Analyst, 1941, 464. 

Determination, About 0*4 g. of sample is rinsed into a Kjeldahl flask 
with 25 ml. of 18N sulphuric acid. A small quantity of pumice powder is 
added, and the mixture gently boiled for three hours imder a reflux air con- 
denser. When cool, water is carefully added and the contents of the flask made 
alkaline with 30% sodium hydroxide solution. The alkaline solution is steam- 
distilled, the ammonia evolved is collected in 40 ml. of N/10 sulphuric acid and 
the excess of acid estimated. A blank determination is done and the result 
calculated on the difference of the readings. Each ml. of N/10 sulphuric acid is 
equivalent to 0 -0 1 8 g. of dulcin. Results obtained by this method were consistent 
but high, averaging 103*5 ± 0*5% and the authors are unable to explain this 
figure satisfactorily. — ^J. F. Hirst, F. Holmes, and G. W. G. Maclennan, 
Analyst, 1941, 450. 

Colorimetric Determination. Dulcin can be hydrolysed quantitatively to 
p-phenetidine by boiling with 3N sulphuric acid for about 4 hours. By 
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diazotising the ^-phenetidine and forming an azo dye with phenol in alkaline 
solution, dulcin can be estimated. The resulting colour is matched against 
similar solutions containing known amounts of p-phenetidine hydrochloride, 
and the result is converted to dulcin by multiplying by 1 *037. Saccharin has 
no appreciable effect on the result, and neither has ammonia, which may be 
produced during the hydrolysis. Sugar and similar substances interfere with 
the process and composite articles containing these are first extracted with organic 
solvents to remove essential oils, etc., and then shaken with ethyl acetate to 
remove the dulcin. — Longwell and C. S. Bass, Analyst^ 1942, 15. 

Determinatitm in Beverages. Twenty-five ml, of the sample, or of the 
corresponding extract after distillation of an alcoholic beverage, are extracted 
with light petroleum. The petroleum extract is washed with 5 ml. of water and 
rejected, and the washings are added to the main solution. The dulcin is ex- 
tracted from this solution with three 30-ml. portions of ethyl acetate, and the 
united extracts washed with 10 ml- of water. The ethyl acetate is distilled off 
and the residual dulcin dissolved in 5 to 10 ml. of acetone and rinsed in a 10-ml. 
Kjeldahl flask. After evaporation of the acetone, 5 ml. of 18N sulphuric acid 
are added, and the solution is boiled under a reflux air condenser for three 
hours. It is then cooled, diluted, made alkaline with 15 ml. of 30% sodium 
hydroxide solution and steam-distilled. The ammonia evolved is trapped in 
25 ml. of water and the distillation continued until about 180 ml. have been 
collected. The distillate is made up to 200 ml.; 40 ml. of this solution are 
Nesslerised in a 50-ml. tube, and the colour is compared with that developed 
in equal volumes of water containing 1*5, 2*0 and 2*5 ml. of standard ammonium 
chloride solution. A blank determination is made at the same time. The 
standard solution contains 0-2125 g. of ammonium chloride per litre (1 ml. is 
equivalent to 0-0007145 g. of dulcin). — ^J. F. Hirst, F. Holmes, and G. W. G. 
Maclennan, Analyst^ 1941, 451. 

Detection in Saccharin. 100 mg. of the sample and 100 mg. of 
resorcinol are heated for H to 2 minutes at exactly 180® in 2 ml. of sulphuric 
acid. The red liquid is cooled, diluted with 5 ml. of water and made alkaline 
with sodium hydroxide; it then has an orange-red colour and green fluorescence 
due to saccharm. On oxidation (with an alcoholic solution of iodine, bromine 
or silver nitrate, etc.) and dilution with 100 ml. of water a violet colour is 
produced if dulcin is present in the saccharin to the extent of 1%. — H. T. 
Vlezenbeek, Phea-m, WeekhL, 1937, 127. 


SANTONICA 

Santonica (B.P.C.). Contains not less than 2% of santonin. 
Assayed by maceration with chloroform, filtration, recovering 
most of the chloroform from a portion of the filtrate, and with 
addition of 1*2% baryta, heating off the remaining chlorofomi; 
extraction of the filtered and washed acidified liquid is effected 
with chloroform; the residue after evaporation of the solvent is 
dissolved in dehydrated alcohol, diluted with hot w^ater to 15% 
wfw of alcohol and filtered; after 24 hours the separated santonin 
is collected on a tared filter, washed with 15% w/zv alcohol and 
dried; a correction for loss due to solubility is allowed. 

Flores Cinae, P.G. Ff, by the process prescribed, yields not less 
than 2% of santonin. Flos Cinse, P. Helv. V, is required to show a 
santonin content of not less than 1 *8% . Assayed by the following 
process: — Shake 10 g. for J hour with 100 g. of benzene, and 
filter; recover the benzene from 81 g. of filtrate (==8 g. of drug), 
removing the last traces in an oven at 103® to 105°, cool, dissolve 
the residue by refluxing for 15 minutes with 40 ml. of 15% (lu/zu) 
alcohol. Filter through cotton wool, warm and wash flask and 
funnel twice with 5 ml. of 15% alcohol. Again cool, add 0*1 g. of 



s SAPONES 345 

kaolin and reflux a second time for 15 minutes and filter hot 
through a 6 cm. diam. filter, washing with 2 portions of 5 ml. of 
15% alcohol. Set aside in the dark for 24 hours, weigh the solution 
and filter, washing three times with 2 ml. of water. Di*y the filter 
for 1 hour at 1 03° to 1 05°, and dissolve the crystals with 2 portions 
of 5 ml. of chloroform. Evaporate, dry for 1 hour at 103° to 105° 
and weigh. For each g. of solution from which the santonin was 
crystallised add a correction of 0-0006 g. The assay process of 
the P.G. VI is similar. 

Assay, Santonin in wormseed cannot be determined as the 2 : 4-dinitro- 
phenylhydrazine since other constituents interfere, giving a high result. The 
following method may be used: — ^The powdered drug is moistened with 
ammonia, dried, and extracted with benzene. The residue, after evaporating 
the benzene, is digested on a water-bath with a saturated solution of barium 
hydroxide, and the liquid filtered, acidified with hydrocliloric acid and set aside 
for 24 hours to allow the santonin to crystallise. The crystalline residue is 
collected on a sintered glass crucible, washed with a little water, dried at 100® 
and weighed. — M. M. Janot and M. Mouton, Bull. Sci. phartn,^ 1936, 43, 70S. 

Santoninum (B.P.). Ci5Hi80a= 246*1. M.p., 171° to 174°. 
Ash, not more than 0*1%. 0-1 g. with 2 ml. of sulphuric acid is 
not darker than pale brown, and on dissolving forms a clear 
solution not darker than yellow. The alcoholic solution should be 
neutral to litmus. Santoninum, N,F. FJ/, leaves not more than 
0*1% of ash. 0*5 g. boiled with 20 ml. of water and 2 ml. of dilute 
sulphuric acid, cooled and filtered, produces no cloudiness with 
Mayer’s reagent or with iodine solution, even after standing for 
3 hours; 0*1 g. complies with the specified test for carbonisable 
substances. Santonine, Fr, Cio, 1937, melts at 170°, ap (2% 
solution in chloroform) —172*26°, 

Official methods for the determination of santonin in mixtures are described 
in Methods of Analysis (A.O.A.C,^ 1940, 614). The methods are a modified 
Langer’s method and the dinitrophenylhydrazine method. A tentative method 
for the determination of santonin in santonica is also described (ibid., 615), 


SAPONES 

Sapo Animalis (B.P.). Curd soap loses at 110°, 20 to 
30%. In pow^der, loss at 110°, not more than 5%. Solidifying- 
point of the fatty acids, not less than 42°. Limit tests for alkali 
hydroxide, and free fatty acids, alkali carbonate and free fat are 
described. The B.P. Add. I raises the limit of free fat to 0*8%, and 
does not require the previously stated amount of 20 g. to be used 
for preparation of the fatty acids for the solidifyifig-point. Sodii 
Stearas, U.S.P. XII, complies with tests for alcohol-insoluble 
substances and free fatty acids; solidifying-point of the free 
fatty acids, not below 54°; loss, on evaporating at 80° a mixture 
of the substance and dried sand with alcohol and drying at 110°, 
not more than 5% . 

Sapo Durus {B.P. Add. III). The sodium soap of suitable 
oil or oils or of fatty acids derived therefrom, other than coconut 
oil or palm kernel oil or their fatty acids. After being reduced to 
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thin shavings, or powdered, it complies with tests for limits of 
alkali hydroxide, free fatty acid and total free alkali described for 
Sapo Mollis. Unsaponified neutral fat and unsaponifiable matter, 
not more than 1%; chloride and other alcohol-insoluble sub- 
stances, not more than 1%. A test for absence of resin is in- 
cluded. The separated fatty acids have the following characters 
Solidifying-point, not less than 28° (unless made entirely from 
olive oil); acid value, not more than 205. Loss at 100°, 20 to 
30%. Hard soap in powder of the following higher limits is 
allowed: — alkali hydroxide increased by 30%, free fatty acid by 
25%, total free alkali by 30%, unsaponified neutral fat and un- 
saponifiable matter, and chloride and other’ alcohol-insoluble 
substances by 20%. Loss at 110°, not more than 5%. Sapo 
Durus, U.S.P. XjT/, dissolved in alcohol, evaporated with sand, 
and dried at 110°, loses not more than 36%, or 10% for 
powdered soap. The dried soap yields not more than 1% of 
alcohol-insoluble matter and not more than 0*15% of water- 
insoluble substances. The fatty acids have a solidifying-point of 
18° to 23°, an acid value of 185 to 205, and an iodine value of 83 
to 92., 

The B.P, figure of 0*5% for free fat in soaps is too low. The limit for Sapo 
Durus should be raised to 1 %, for Sapo Molhs to 0*7%, and for Sapo Animalia 
to 0*7 to 0*8%. — Report of Sub-Committee, Analyst^ 1934, 104. 

Castile Soap (Jabdn Castilla). By a Spanish Royal Order (Dec. 14, 1927) 
the name must apply only to a soap prepared in Spain, in the manufacture of 
which no fats other than olive oil have been used: containing not more than 2% 
chlorides (as sodium chloride): maximum water content 25%: maximum free 
alkali content 0*3%. The soap must be white and must be soluble in water or 
alcohol without residue. — Pharm. J., i/1928, 164. 

A method of determining the detergent action of soaps depends on the 
quantity of carbon which the soap solution will carry through filter paper. 
The “carbon number** is the number of grammes carried by 1 kg. of solution 
under standard conditions. — ^J. W. McBain and co-workers, J. Soc. chem, 
Jnd., Land,, 1923, 273. 

Sapo Kalinus (B.P.C.). Potash soap yields, by the B.P* 
method for Sapo Mollis, not less than 44% of fatty acids of linseed 
oil, having an iodine value of 179 to 210. Complies with limit 
tests for chlorides and other alcohol-insoluble substances, alkali 
hydroxide, alkali carbonate, and free fatty acid. 

Sapo Mollis (B.P. Add, 111). Includes sodium or potassium 
soaps of a suitable vegetable oil or oils or the fatty acids there- 
from, other than coconut oil, palm kernel oil or their fatty acids. 
Contains not less than 44% of fatty acids. Alkali hydroxide in 
10 g. determined by titration of a solution in neutral alcohol after 
the addition of barium chloride solution^ equivalent to not more 
thari 1 ml. of N/10 hydrochloric acid. Free fatty acid in 10 g., 
equivalent to not more than 0-2 ml. N/10 sodium hydroxide. 
Total alkali in 10 g., equivalent to not more than 1 ml. N/IO 
sulphuric acid. Unsaponified neutral fat and unsaponifiable 
matter, not more than 0*8%; chlorides and other alcohol in- 
soluble substances, not more than 3%, The separated fatty acids 
have an acid value of not more than 205, iodine value of not less than 
83 an^ solidifying-point not higher than 31°. A test for absence 
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of resin is included. Fatty acids are determined by extraction of 
an acid solution with ether, washing the ether extracts with 
water, removal of the ether and drying the residue at 80°. Sapo 
Mollis Medicinalis, U.S.P. XII, is made from vegetable oils ex- 
cluding coconut oil and palm kernel oil. Contains not more than 
52% of moisture, determined by the toluene distillation method. 
Alcohol-insoluble matter, not more than 3%. Free alcohol- 
soluble alkali, calculated as KOH, not more than 0*25%; the fatty 
acids have an acid value of not more than 205 and iodine value, 
not less than 85. Sapo kalinus, P.G. VI, contains not less than 
40% of the fatty acids of linseed oil. 

Spiritus Saponatus (B.P.C. Supp. Jl\ Determined by the process for 
Sapo Mollis, B.P, Add. Ill, yields not less than 27% to/v of fatty acids, which 
comply with the requirements described for the fatty acids of Sapo Mollis. 
Alcohol content, 28 to 31% v/v of ethyl alcohol. 

Soft Soaps for Insecticides, The specification of the Association of 
British Insecticide Manufacturers (Bulletin No. 82: Ministry of Agriculture 
and Fisheries) requires soft soap for spraying purposes to dissolve completely 
in distilled water to a clear solution, to contain not more than 1 % of free caustic 
alkali (KOH) or 3% of free alkali carbonate (KaCOs); not less than 95% of the 
totd alkali, expressed as K^O, to be K^O. Percentage of fatty and resin acids 
to be declared. * 

Analysis of Soap. Methods of soap analysis have been under investigation 
by the Sub-Committee on Methods of Soap Analysis of the Analytical Methods 
Committee of the Society of Public Analysts. Reports describing recommended 
processes for carrying out the following determinations on soap have been issued 
by the Sub-Committee as follows: — ^No. 2, Unsaponifiable Matter {Analyst, 
1935, 537); No. 3, Free Alkali {ibid., 1937, 36); No. 4, Free Alkali and Silica in 
Silicated Soaps {ibid., 1937, 865); No. 5, Rosin {ibiL, 1937, 868), 

detection of Soap Stains. The iron hydronamate test for carboj^Hc 
acids is a sensitive test for stains from comme^ial soaps in cases of criminal 
abortion. The stains on fabrics may be compared qualitatively in ultra-violet 
light. — ^M. W. Partridge, Quart. J. Pharm,, 1942, 21. 

Triethanolamine. Determination in Emulsions. Mix about 5 g. of 
emulsion with 20 ml. of waterj heat on a water-bath for 5 minutes, add sulphuric 
acid until a blue ^colour is given with congo-red paper and heat for another 
minute adding acid if necessary. Cool and extract with two 25 ml. quantities 
of ether. Shake the ethereal extract with 20 ml. of approximately N/10 
sulphuric acid and distil off the ether. Re-extract the aqueous layer with ether 
and add it to the aqueous residue from the previous extraction. Heat on a 
water-bath to free from ether and precipitate the sulphuric acid with barium 
hydroxide solution. Warm the mixture, centrifuge, pour off the clear liquid, 
wash the residue and precipitate the excess of barium from the boiling liquid 
with carbon dioxide. Cool, filter, concentrate under reduced pressure to 3 ml. 
and wash the residue into a 50 ml. beaker with 15 ml. of ethyl alcohol through 
a Hirsch funnel, evaporate the alcohol and add 3 ml. of hydrochloric acid. 
Evaporate the excess of acid, collect the hydrochloride, dry in a steam-oven for 
30 minutes and cool in a desiccator. Wash on to a sintered glass crucible with 
4 quantities each of 5 ml. of pure isopropyl alcohol. Dry to constant weight at 
100®. Weight of triethanolamine hydrochloride x 0-803 gives the weight of 
triethanolamine. To allow for the solubility of triethanolamine in isopropyl 
alcohol add 0-003 g. to the ascertained weight of hydrochloride. The method 
can be applied with minor modifications to emulsions containing sulphonated 
alcohols or various other substances. — C. J. Eastland, N. Evers and T. F. 
West, Analyst, 1937, 261. 

Identification of some Amine Emulsifiers. Several of the commonly 
used amino compounds used to replace soaps in cosmetics and similar prepara- 
tions may be identified by the melting points of their sulphonyl or oxalate 
derivatives. Triethanolamine and tripropanolamine do not give crystallisable 
derivatives with these reagents. — I. S. Shupe, J. Ass. off. agric. Chem., Wash., 
1942, 25, 227. 
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SCILLA 

Scilla (B.P. and B.P. Add. IV). Ash, not more than 6%. 
No biological assay is included and no standard is recommended 
by the Permanent Commission on Biological Standardisation of 
the League of Nations, since the biological assay of squill estimates 
the cardiac glycosides present, which are not the constituents 
responsible for its expectorant effect for which it is chiefly used 
in medicine. The B.Pl Add. IV allows the use of Indian squill. 
The N.F. Vll allows the use of Urginea maritima (Linn^) Baker 
or of Indian squill, and requires the drug to contain not more 
than 2% of foreign organic matter and not more than 2% of acid- 
insoluble ash. 

The U.S.P, X included the following biological requirement: — 
“Tincture of Squill injected into the ventral lymph sac of a frog 
has a minimum systolic dose of not less than 0-0055 c.c. and not 
more than 0-0065 c.c,; equivalent to not less than 0-00000046 g. 
and not more than 0*00000054 g. of ouabain for each g. of body 
weight of frog.” Thus ouabain was prescribed as a standard for 
squill and 1 00 ml. of a tincture was required to be equivalent to 
8-3 mg. of ouabain. Ouabain is, however, an unsuitable standard 
for squill if different methods of assay are to be permitted, since 
the relative potency of squill and ouabain differs according to the 
species (see Burn, Pharm, J., i/1927, 328). 

Acetum Scillae B.P, Add. VI). Contains active constituents equivalent 
to 10% tv/v of squill. Sp. gr., 1-02 to 1-035; acidity of 10 ml. equivalent to 
9*0 to 10*5 ml. of N/1 sodium hydroxide, using phenolphthalein indicator. 

Oxymel Scillae (B.P.). Sp^r., about 1-27; ac of 25% to/v aqueous solution, 
using decolourising charcoal ir necessary, + 0*6® to + 1 ’S®. Acidity of 20 ml. 
diluted with 20 ml. water, 8*0 to 9*0 of N/1 sodium hydroxide to phenol- 
phthalein indicator. 

Galenical preparations develop a Isevorotation on standing, possibly due to 
hydrolysis of the squill glycosides. The average rotation of the tincture (B.P, 
"32) is —2*0®, and of the vinegar, — 3-5®. — ^L. McGragham, Analyst^ 1937, 539. 

Scillaren is a crystalline glycoside of squill which could be used as a standard 
for biological estimations of squill if it were not a proprietary preparation. The 
average potency of tincture of squill B.P. *32, is equivalent to that of a 0*013% 
solution of Scillaren. 


SENNA 

Sennse Folium (B.P.). Contains not more than 1% of 
stalks and not more than 2% of other foreign organic matter. 
Ash limit, 12%. Acid-insoluble ash limit, 3% . Senna, U.S.P. XII, 
contains not more than 8% of stems and not more than 2% of 
pods or other foreign organic matter. Acid-insoluble ash, not more 
than 3%. Folium Sennse, P. Helv. V, consists only of the leaflets 
of Cassia angustifolia (Tinnevelly senna), and may give up to 
12yo of ash. 

Sennse Fructus (B.P.). Contains not more than 2% of foreign 
organic matter. Fructus Senn^, P. Helv. V, is the dried fruit of 
Cassia acutifolia and of Cassia angustifolia, and should yield not 
more than 6% of ash. 



s 


SINAPIS 


349 

The standard is expressed in a very exceptional manner, and allows the 
presence of 2% of any other pods or even of dirt. Many of these new standards 
for crude drugs appear to be based on the U.S.P, X, but are unsatisfactory 
because they do not discriminate between harmless admixture and dangerous 
foreign organic matter.— PAarm. J>, ii/1982, 186. 

Ether shaken with a slightly acidified senna extract gives the Bomtrager 
reaction — a pink or red colour with ammonia water. If the ether be shaken 
with a saturated solution of mckel acetate, the aqueous layer turns red, and if 
this be separated and potassium h^rdroxide added a violet precipitate forms, 
which is stated to be a characteristic test for senna. — l7.<S.jD., 1926. 


SINAPIS 

Black Mustard contains the glycoside sinigrin, i.e., potassium 
myronate, CioHieKNS 209 , with myrosin, which is simUar to the 
ferment emulsin in bitter almonds. This glycoside splits up under 
the influence of water with evolution of allyl fsothiocyanate — 
C 3 H 5 NCS = 99*1 12, the principal constituent of the essential 
oil — ^potassium acid sulphate and glucose. Sinapis Nigra, 
U.S.P. XII f contains not more than 5% of other seeds or foreign 
organic matter; yields not less than 0-6% of allyl wcthiocyanate; 
assayed by maceration with water for 2 hours at 37®, addition 
of alcohol and distillation into a mixture of solution of 
ammonia and N/10 silver nitrate; after allowing this mixture 
to stand overnight it is heated in a boiling water-bath, cooled, 
adjusted to volume and filtered; an aliquot part is then acidified 
with nitric acid and titrated with ammonitim thiocyanate. jP.Cr. VI 
and the Fr, Cx, 1937 require black mustard seeds to yield at 
least 0*7% of the allyl compound. 

White Mustard Seeds (Sinapis alba) do not yield allyl mustard 
oil, but acrinyl fyothiocyanate, C 6 H 40 H-CH 20 -NCS. The 
sinalbin contained in the seeds xmder the influence of myrosin 
and water decomposes forming that oil, sinapin acid sulphate, and 
glucose. The oil in question has a sharp taste. It decomposes on 
heating. It is insoluble in water, but readily in alcohol or ether. 
As the blacl^ seeds contain an excess of their glycoside and the 
white an excess of the ferment the combination of the two pro- 
duces the strongest effect. 

Some work by Prof. Greenish, however {Pharm. J., i/1912, 203), shows that 
in all the samples of black mustard seed examined — both old and new — ^there 
was sufficient myrosin to decompose all the sinigrin present, and that properly 
preserved black mustard seeds retain their myrosin unimpaired for many 
years. Two samples examined contained sufficient myrosin to decompose 
a much larger quantity of sinigrin than the seeds themselves contained. 

J. Gadamer has made a close study of these various constituents — see Schmidt, 
Pharm. Ckem.f Vol. II, Sections 1 and 2. 

The following definitions were given by the Food and Drug Administration 
of the U.S. Dept, of Agriculture: — Mustard seed as the seed of Sinapis alba L. 
(white mustard), Brassica nigra (L.) Koch (black mustard), B. juncea (L.) 
Cosson, or varieties or related species of the two latter. Sinapis alba contains 
no appreciable amount of volatile oil: contains not more than 5% of total ash 
and not more than 1*5% of ash insoluble in hydrochloric acid. Brassica nigra 
and B. juncea yield 0-6% of volatile mustard oil (calculated as allyl isothip- 
cyanate): varieties and species of these two yield not less than 0*6% of volatile 
mustard oil of similar character and composition. These mustard seeds yield 
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not more than 5% of total ash, nor more than 1*5% of ash insoluble in hydro- 
chloric acid. Ground Mustard Seed, mustard meal: unbolted ground mustard 
seed, conforming to standards for mustard seed. Mustard Cake is ground 
mustard seed minus a portion of the fixed oil. Mustard Flour, ground mustard, 
‘'mustard’*: the powder made from mustard seed with the hulls largely removed 
and with or without removal of portion of fixed oil; contains not more than 
1*5% of starch, nor more than 6% of total ash. Prepared Mustard; a 
paste composed of a mixture of ground mustard seed and/or mustard flour 
and/or mustard cake, with salt, a vinegar, with or without sugar and/or dextrose, 
spices or other condiments. In the fat-, salt-, and sugar-free solids, it contains 
not more than 24% of carbohydrates, not more than 12% of crude fibre, nor 
less than 5 *6% of nitrogen, the carbohydrates being calculated as starch. — S.R.A.. 
F,D, No. 2 Rev. 5, Nov. 1936. 

Oleum Sinapis Expressum. Detection of Linseed Oil in Mustard-seed 
Oil. A micro-bromide test is described as follows; A drop of oil (0*04 to 
0*06 g.) is spread on a microscope slide (wliich must be free from grease) bv 
drawing it out with the narrow edge of a second slide along the whole length 
of the first slide. The film so obtained is exposed for 20 to 25 minutes in an 
atmosphere of bromine and then left in the air for a short time to remove excess 
of bromine. Linseed oil yields a hard, colourless, gritty film with wrinkled 
surface. Mustard-seed oil gives a soft, opaque and glossy film without tendency 
to wrinkle. The slide is now placed horizontally on the edge of a small 
rectangular trough and covered with a mixture of equal parts of ether and 
petroleum ether and the film stirred with a very thin glass rod and examin^ 
for the formation of a flocculent precipitate. ^ Mustard-seed, cottonseed, 
arachis, kapok and mowrah oils give no precipitate. Linseed oil 5% and 
upwards in mustard-seed oil gives a precipitate. — S. Neogi, Analyst ^ 1935, 91. 

Detection and Determination of Adulteration, The method depends 
on. the presence of erucic acid, the lead salt of which is sparingly soluble in cold 
alcohol and separates with the solid fraction of the fatty acids. The figure 
determined is the percentage of iodine absorption of the solid fraction separated 
under standard conditions and exi^ressed in terms of erucic acid. 

From 500 to 510 mg. of the oil is accurately weighed in an Erlenmeyer flask 
and saponified with 5 ml. of alcoholic potash (40 ml. of aqueous potassium 
hydroxide solution of sp, gr. 1 *5, 40 ml. of water and alcohol 95% to 1 litre) for 
1 hour. The saponified solution is treated with 20 ml. of lead acetate solution 
(lead acetate 50 g., 96% acetic acid 5 ml., alcohol (80% v/v) to 1 litre), and 3 ml. 
of water and 1 ml. of 96% acetic acid, and heated under a reflux condenser 
until the lead salts are dissolved. The solution is cooled slowly to room 
temperature, kept in an incubator at 20 ** for 14 hours and is then transferred 
to a 3G/10 sintered glass crucible with the aid of alcohol 70% (cooled to 20”). 
The precipitate is washed with 12 ml. (in small portions) of the cooled alcohol 
previously used for rinsing the flask, and then dissolved in 20 ml. of a hot 
mixture of equal parts of alcohol 95% and acetic acid 96% and the warm 
solution and the crucible are washed into a 350 ml. bottle of Jena glass with 
10 ml. of alcohol and acetic acid mixture. The iodine value the lead salt 
solution is then determined by adding 20 ml. of fresh N/5 alcoholic iodine 
solution and 200 ml. of water, shaking, and setting aside in the dark for 1 hour 
and then titrating: with N/10 thiosulphate. The “value” calculated is the 
percentage of iodine absorption in terms of erucic acid. 1 ml. of N/10 thio- 
sulphate corresponds to 16*9 mg. of erucic acid. Examination of a number of 
authentic oils from various species of Brassica and of mixtures of these oils gave 
results between 42*8 and 49*7. Linseed, sesame, niger-seed and arachis oils 
all gave results in the neighbourhood of 2, while with castor oil the value found 
was about 0 *2. Figures are also given showing the values obtained with various 
mixtures of genuine mustard-seed oil and other vegetable oils thus providing 
a method for the determination of the proportion of adulterant. — Sukumar 
Neogi, Analyst, 1936, 597, 

Oleum Sinapis Volatile (B.P.C.). Contains not less than 
92% zv/w of C 3 H 5 NCS. Sp. gr., 1*014 to 1*025; 1*525 to 

1*530. Assayed by heating an alcoholic dilution under a reflux 
condenser on a water-bath for 30 minutes with N/10 silver nitrate 
and strong solution of ammonia, followed by adjustment to 
volume, filtration and titration of an aliquot part with N/10 
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ammonium thiocyanate. Oleum Sinapis Volatile, U.S.P, X/, 
is renamed Allylis Isothiocyanas in the U.S.P. XII and may be 
the natural or synthetic product. It contains not less than 
93% w/v of CaHsNCS. Sp. gr. at 25°, 1-013 to 1*020; 

1-5275 to 1*5310. Distils completely between 148° and 154°, 
the first and last 10% of the distillate having almost the same 
sp. gr. as the original oil. 

Determination of essential oil of mustard in black mustard. — ^Miesemaecker 
and Boivin, J, pHarm. Paris^ 1980, 122 ^ 478. 

Determination of Essential Oil in Mustard Flour, The glycosides are 
hydrolysed under standard conditions, the phosphate present is precipitated 
with MgCOa and NH 3 and the sulphate precipitated in the filtrate with 
benzidine; the washed benzidine sulphate is then dissolved in NaOH and back 
titrated with HaSO*. — ^R. C. Terry and J. W. Corran, Analyst, 1939, 164-172. 


SODIUM 

Notes on other sodium salts are included under the correspond- 
ing acids (see Index). 

Sodii Bicarbonas (B.P.). NaHC03= 84*00. Contains from 
99% to the equivalent of 101% of NaHCOg. The U,S.P. XII 
substance, after drying over sulphuric acid, contains not less than 
99% of NaHCOa. 1 g. in 20 ml. of distilled water not above 15° 
should not contain sufficient carbonate to produce a red tint on 
adding 2 ml. of N/10 hydrochloric acid and 2 drops of phenol- 
phthalein solution. Carbonate Acide de Sodium, Fr. Cx. 1937, 
by ignition to carbonate; contains 99*5% of the pure substance. 

The B,P, Limit Test for Carbonate, The test for carbonate in sodium 
bicarbonate is not sensitive to less than about 4%, but the assay would condemn 
a samijk^Jlf d^, containing 2% of sodium carbonate. — ^W. H. Linnell, Pharm. 

The pH of 1% sodium bicarbonate solution is raised from 8-37 to 8-60 by 
the addition of 2 '05% of normal carbonate. In practice, owing to the limited 
accuracy of the official method, a considerably higher percentage would escape 
notice. The following is a more sensitive test : — 1 g. NaHCOt is dissolved 
in C 02 -free water^ exactly 10 ml. of 0 - 01 % phenolphthalein solution is added, 
and the solution diluted to 100 ml. in a Nessler glass. A comparison solution is 
prepared by diluting 5 to 10 ml. N^IO NaOH and exactly 0*3 ml. of the same 
phenolphthalein solution to 100 ml. in a second Nessler glass. The test solution 
must not be deeper than the comparison solution. — C. Morton, Pharm. J., 
i/1933, 3. 

2 g. of sodium bicarbonate is added to 15 ml. of a saturated solution of sodium 
chloride and allowed to stand for 2 minutes. Undissolved bicarbonate is 
filtered off and the filtrate is made up with COa-free water to 25 ml. and treated 
with 0*1 ml. of 1% phenolphthalein solution. The colour of the liquid is then 
observed against a white background. The presence of 0-5% of sodium 
carbonate is shown by a distinct pink colour. — ^T. Sabolitschka, per Quart. J. 
Pharm., 1939, 121 . 

Tabellae Sodii Bicarbonatis {N.F. VU). Contain 92*5 to 107-5% of 
labelled amount of sodium bicarbonate, including all tolerances. 

Sodii Carbonas (J5.P.). Na2CO3,10H2O=286*I5. Contains 
from 99% to the equivalent of 102% of the pure substance. The 
substance of the Fr. Cx. 1937 loses not more than 63% on ignition 
to red heat and, by titration in boiling solution to phenolphthalein, 
contains not less than 37% of the anhydrous salt. 

N2 
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Sodii Carbonas Exsiccatus (B.P.). NagCOs^ 106*0. Loses 
not more than 2% at 110°, and then contains not less than 99*5% 
of NasCOa. 

Sodii Carbonas Monohydratus (U.S.P, XII). When dried 
to constant weight at 110° loses 10-15% and contains not less 
than 99*5% of NaaCOs. 

Sodii Chloras (B.P.C.). NaC 103 = 106*5. Contains not less 
than 99% of NaClOs. 

Sodii Fluoridum (B.P.C.). NaF= 42*00. Contains not less 
than 90% of NaF. Assayed by titration at 80° of a solution in 
carbonate-free alkali, in the presence of sufficient neutral sodium 
chloride to saturate at end of titration, with N/10 potassium 
aluminium sulphate, using methyl red as indicator. 

Sodii Hydroxidum (B.P. Add. I). NaOH = 40*00. Con- 
tains not less than 95% of total alkali, calculated as NaOH, and 
not more than 2-5% of Na 2 C 03 ; assayed similarly to the potassium 
compound. Limit test for chlorides and sulphates are included. 
The U.S.P. XII substance assayed similarly to the potassium- 
compound, contains not less than 95% of total alkali as NaOH, 
of which not more than 3% is NagCOs. 

Liquor Sodii Hydroxidi (B.P. Add. IV), Contains 3*4 to 
3*7% w/v of total alkali as NaOH. 

British Standard Density-Composition Tables for Aqueous Solutions of 
Ca\istic Soda (B.S.S, No. 824—1938), designed for use in conjunction with 
British Standard Density Hydrometers, give the concentration in g. of NaOH 
per lOO g. and in g. of NaOH per 1000 ml. corresponding to densities of 1 to 
1 -530 for each 5® over the range of 10® to 40®. 

Detection and Determination of Sodium, Sodium may be detected and 
determined by means of dihydroxytartaric acid, [(HO)aC-COOH]a. The 
reagent is used as a freshly prepared solution of its potassium salt prepared by 
neutralising until slightly pink a solution of 1 g. of the acid in 20 ml, of water 
containing 1 drop of phenolphthalein solution and cooled in ice, with N/1 
KOH, also cooled in ice. The solution should not be kept for more than 1 day. 
The solution to be tested is cooled below 5® and mixed with an equal volume 
of the reagent solution. The mixture is allowed to stand below 5®. In the 
presence of sodium a white crystalline precipitate forms in from 1 minute to 
several hours according to the proportion present. The test solution should be 
neutral and contain no other metals except magnesium and the alkali metals. 
For determining sodium the reagent is prepared by dissolving 1 g. of dihydroxy- 
tartaric acid in 5 ml. of water, adding 35 ml. of ice-cold water and 5*5 rnl. 
of M/1 potassium carbonate solution. To 5 ml. of the sodium solution, con- 
taining 1*0 to 1*5% of sodium as the chloride, sulphate or nitrate, add the 
whole of the above quantity of reagent with stirring, maintaining a temperature 
of 5®. Allow to stand for 5 hours at this temperature, collect the precipitate, 
wash with 10 ml. of ice-cold water and place precipitate and paper in acidified 
permanganate solution consisting of 100 ml. of N/10 potassium permanganate, 
100 ml. of 5N sulphuric acid, 100 ml. of 6*3N phosphoric acid and 2 ml. of a 
freshly prepared 0*05% solution of ammonium metavanadate in water acidified 
with dilute sulphuric acid. Allow to stand at room temperature for 20 minutes, 
heat to 50® and titrate with N/10 oxalic acid. Each ml. of permanganate used 
is equivalent to 0*000767 g. of Na. Add to the result 0*0051 g. of Na to correct 
for me slight solubility of sodium dihydroxytartrate. Alternatively the sodium 
may be determined gravimetrically by dissolving the precipitate in sulphuric 
acid, evaporating to dryness and igniting to Na 2 S 04 . 

Sodium^ may be detected and determined by means of zinc uranyl acetate. 
The solution of the reagent is obtained by mixing a solution of 10 g. of uranyl 
acetate in 6 g. of acetic acid (30%) and 65 g. of hot water with a solution of 30 g. 
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of zinc acetate in 3 g. of acetic acid (30%) and 65 g. of hot water. The mixed 
Uqnida are ^ntained at 19 to 21° fe several hours and any crystals of the 
triple salt, Na 6 n(U 02 ; 3 ,(Cjiri 302 )o»oHaO, are removed by filtration. Detection 
of sodium , — ^The test solution is neutralised and mixed with an equal volume 
of the reagent. In the presence of sodium yellow crystals of sodium zinc 
uranyl acetate are produced. Determination of sodium , — ^To 10 ml. of the neutral 
solution containing not more than 0-08 g, of sodium is added 100 ml. of the 
reagent, and the mixture is allowed to stand at 19° to 21° for 30 to 45 minutes 
with occasional stirring. The crystals are collected, washed with five successive 
quantities each of 2 ml. of the reagent and then with five successive quantities 
each of 2 ml. of alcohol saturated at 20° with sodium zinc uranyl acetate. The 
precipitate is washed finally with ether, dried at 40° for 10 to 15 minutes and 
weighed. Each gramme of precipitate is equivalent to 0*01495 g. of Na. 


STRAMONIUM 

Stramonium Contains not more than 2% of 

foreign organic matter, not more than 20% of stems, not more than 
1 % of stems greater than 4 mm. in width, and not less than 0*25% 
of alkaloids of stramonixim, calculated as hyoscyamine. Ash limit, 
20%, Acid-insoluble ash limit, 4%. Assayed by the JB.P. process 
for Belladonnae Folium. 

Str^onium, U,S,P, Xlly yields not less than 0*25% of 
alkaloids, not more than 4% of acid-insoluble ash and contains 
not more than 3% of stems over 8 mm. in diameter. Assayed 
by the process described for Hyoscyamus, U.S.P, XU, Folium 
Stramonii, P. Helv, P, contains not less than 0-2% of alkaloid 
and may yield up to 21 % of ash. 

Tentative methods for the determination of alkaloids of stramonium leaf in 
ointments are described in Methods of Analysis (A,0,A.C,, 1940, 599). 


STROPHANTHUS 

Strophanthus (B.P.). From Strophanthus kombd. Foreign 
organic matter, not more than 2%. Ash, not more than 5%* 
Strophanthus, N.F, VII , assayed on a tincture prepared by the 
process for Tincture of Strophanthus, N.F, VII j in each gramme 
possesses a potency equivalent to not less than 55*0 mg. of standard 
ouabain. Semen Strophanthi, P.G, FT, consists of the seeds of 
Strophanthus grains (Wallich and Hooker) Franchet, and contains 
not less than 4% of anhydrous g-strophanthin; assayed by the 
process given: — Reflux 7 g. of drug with 70 g. of absolute alcohol 
for 1 hour, adjust to weight and filter. Take 51 - 5 g. of filtrate (= 
5 g. of drug) and distil until 1 or 2 g, remain, add absolute alcohol 
to 5 g. and then 30 g. of petroleum ether. If there is no deposit 
within 1 hour, shake forcibly with 2 or 3 drops of alcohol. Decant 
the alcohol-petroleum ether solution and wash twice with 5 g. of 
petroleum ether. Warm the precipitate on a water-bath with 
10 ml. of water, add and warm with 5 or 6 drops of basic lead 
acetate solution, filter and wash four times with 5 g. of water. 
Pass hydrogen sulphide through the warm filtrate and after 2 hours 
filter, washing 3 times with 5 g. of water. Evaporate the filtrate 
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to 5 g.; transfer to a cylinder with 2 portions of 1 g. of water and 
evaporate to 2 to 2*5 g. Allow to crystallise for 24 hours and 
finally dry at 105° to 1 10°. Semen Strophanthi, P. Helv, F, is the 
seed of Strophantkus ko?nbS Oliver. 

The geographical range of S, kombS is limited. It might be well to order the 
use of S. hispidus instead — it is more easily obtained and is the only other species 
giving the green colour with sulphuric acid. — E. M. Holmes, Pharm. J., i/1919. 
33. 

Recent specimens of S. komb& are mucli mixed with S. Courmontii, wliilst 
samples of hispidus can no longer be found unadulterated in commerce, and 
are entirely, or in large proportion, seeds of S. sarmentosus, A useful table 
gives the characters of Sirophanihus species found in commercial samples. — 
F. J. Mathieson, per Quart, J, Pharm., 1928, 260, 262. 

Four colour tests are recommended for the identification of the seeds of 
various species of Stropkanthus. — E. M. Smelt, Quart, J. Pharm,, 1933, 467, 

Tinctura Strophanthi Tincture of strophanthus is 

compared with a standard tincture of strophanthus by one of the 
biological methods described under Digitalis Pulverata, and is 
diluted to be of the same potency as the standard tincture. This 
standard is equivalent to a 0-42% solution of the international 
standard ouabain (crystalline strophanthin-g), or to a 0*33% 
solution of anhydrous ouabain as determined by a biological 
comparison made by the frog method. Tinctura Strophanti, 
P. Heh. Vy contains from 0*19 to 0-21% of strophanthin deter- 
mined by conversion to strophanthidin and multiplying by the 
factor 2‘158. 

Seeds of Strophanthus Emini, The results accumulated indicate that 
the seeds of this species of strophanthus are similar in their pharmacological 
action to those of S. kombe, tlmt the tincture made from them presents no 
difficulties in biological assay, and that the mixture of glycosidal principles 
obtained from them is similar in chemical composition and in therapeutic 
effects to the stroj^hanthin obtained from the seeds of S. kombS. — British Pharma- 
copoeia Commission, Quart. J, Pharm,, 1935, 61. 

Strophanthus dichotomus DC. contains a powerful cardiac poison. 
The tincture can be differentiated from tinctures prepared from the seven 
species of Strophanthus examined by Smelt {supra) by the following tests applied 
to 1 ml, portions of the residue obtained by evaporation on a water-bath. 
Sulphuric acid 75% — brownish violet in 10 to 15 minutes; phenol and hydro- 
chloric acid — ^pink to cloudy bluish-green; resorcinol and hydrochloric acid — 
pink-brown to red-orange. — K. H. Millard, Pharm. J., ii/1936, 147. 

Preparation of Strophanthin^E, The crushed seeds of S, Emini were 
freed from fat by light petroleum and extracted by percolation with alcohol 
(90%) at laboratory temperature. The percolate was concentrated under 
reduced pressure and treated with a slight excess of basic lead acetate. After 
filtration the solution was freed from lead by excess of hydrogen sulphide. 
The solution was saturated with ammonium sulphate, and the sticky precipitate 
which formed was extracted with alcohol. The alcoholic solution was either 
neutralised with a little sodium hydroxide and precipitated with ether or 
precipitated mthout neutralisation. The strophanthin was dried at 100® in 
vacuo. The yield is from 5 to 7% of the fat-free seeds, and is similar to that 
obtained from S, kombe, — I. D. Lamb and S. Smith, Quart. J. Pharm., 1935, 71. 

Chemical Assay, Haycock’s Method. The powdered seeds (20 g.) 
are freed from oil with petroleum ether and exhausted with alcohol 70%. 
This tincture is evaporated at a low temperature, dissolved in 100 ml. of water, 
filtered, 3*2 ml. of sulphuric acid (25%) added, then shaken out thrice with 
20 ml. of ether. The aqueous acid solution is warmed for 1 hour at not exceeding 
75®. This decomposes the strophanthin present into strophanthidin and 
strophanthobiose methyl ether. It is then cooled and shaken out with 10 ml. 
of chloroform. _This is evaporated to a low bulk, allowed to crystallise out and 
dried below 65®. The result divided by the factor 0*365 gives the amount of 
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strophanthin present. Various samples of the seed by this method gave 3*1 to 
4*57% strophanthin, A standard of 0*1% to/v strophanthin is suggested. — 
J, Haycock, Pharm. J., i/1911, 553. 

Fromme’s 1910 Assay Method. Consists in first extracting with absolute 
alcohol under a reflux, evaporating and defatting the extract. This is boiled 
with water and a few drops of lead acetate solution and then filtered, using 
^atomite. The glycoside is next decomposed by heating with hydrochloric 
acid, and finally the stropjhanthidin is thoroughly extracted with chloroform 
and weighed. This multiplied by 2*187 gives the weight of strophanthin 
represented. A similar process is used for the tincture. — ^W. Kroseberg, Pharm. 
J„ i/1914, 690. 

Strophanthinum (jB.P.). Adjusted by admixture with 
lactose to possess an activity equal to 40% of that of anhydrous 
ouabain. Loss on drying in a vacuum desiccator over sulphuric 
acid, not more than 3%. Ash, not more than 1%. Samples are 
compared with a standard preparation of strophanthin the potency 
of which has been accurately determined in relation to anhydrous 
ouabain. The method used for assay is one of those described 
under Digitalis Pulverata. Strophanthinum,. U.S.P. XU, 
possesses a potency per mg. equivalent to 0-5 mg. of U.S.P. 
ouabain reference standard. It is assayed by the cat method 
described for Tinctura Digitalis, U.S.P. XII. 

Wokes {Quart. J. Pharm., 513) examined a series of commercial samples, 
testing them in comparison with ouabain, and found them to vary from 25 to 
60% of the potency of ouabain. 

Distinction between Strophanthin and Ouabain.. Strophanthin is 
soluble in water 1 in 40 to 43 at 15®. The aqueous solution of this glycoside, 
unlike that of ouabain, gives a persistent froth on agitation. 

The followin|r distinguishing colour test has been proposed; 5 ml. of cone, 
hydrochloric acid, a few crystals of resorcinol and a trace of the glycoside are 
warmed to 60* or 70®. Ouabain gives no coloration, while strophanthin gives 
a rose colour. — J. chem. Soc. Abstr., ii/1921, 601. 

Hispidus strophanthin, like kombe strophanthin, is a mixture of two glycosides. 
— Brit. chem. Abstr., Dec., 1928, 1376. 

Strophanthin-G (Ouabain). This is the official strophanthin of the German 
PharmacopcBia and is included in the U.S.P. XII. It is referred to in the B.P. as 
a standard for biological assays. It is not an official preparation in the Pharma- 
copoeia because supplies for therapeutic use are believed to be insufficient. It 
is a crystalline substance of constant composition except that it may contain 
different amounts of water of crystallisation. The international standard ouabain 
contains 20% of water of crystallisation. On crystallisation at the ordinary 
temperature CsoH4eOu,9HiO is obtained, whereas if the temperature is 30* or 
60® the crystals contain four and three molecules of water respectively, 
Ouabainum, U.S.P, XII, has the formula, C 2 »H 440 ia, 8 Ha 0 => 728*77. M.p., 
186® to 189®; ocd determined on a 1% to/v aqueous solution, —31® to —32-5®; 
loss on drying at 130®, 18 to 22%. Complies with tests for absence of alkaloids. 

Spinal rather than ansesthetised cats should be used for the assay of cardiac 
glycosides. In the assay of strophanthin by the cat method, the grouping of 
the figures is improved if a non-volatile anffisthetic be used instead of ether, 
and still further improved by using spinal animals. The interval between the 
preparation of the cat and the infusion should be about 4 hours. — A. D. Mac- 
donald, Quart. J. Pharm., 1934, 182. 


SULPHANILAMIDUM 

Sulphanilamidum {B.P. Add. IV and VI). C«H802N2S = 
172*1. Contains 99*0 to 100*5% of the pure compound, calculated 
with reference to the dried substance. Loss in vacuo at 100°, not 
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more than 1%. Dissolves completely in 10 parts of dilute hydro- 
chloric acid, and in 5 parts of sodium hydroxide solution (10%). 
No ammonium salts should be detected on boiling with sodium 
hydroxide solution. Assayed by formation of the di-bromo 
substitution product by interaction with excess N/10 bromine 
solution in acid mixture during 15 minutes, interaction of the 
excess bromine with potassium iodide and back titration with 
N/10 sodium thiosulphate; I ml. of N/10 bromine is equivalent 
to 0'0043 g. CeH802N2S. Sulfanilamidum, U.S.R XII, loses 
not more than 0*5% at 100°, and then contains not less than 99% 
of C(iH802N2S. M.p., 164*5° to 166*5°. Assayed by dissolving 
in hydrochloric acid and water, cooling to 15°, adding crushed 
ice and slowly titrating with M/10 sodium nitrite whilst stirring 
vigorously, until the titration mixture after standing for 1 minute 
gives an immediate blue colour when streaked on a smear of 
starch iodide paste. Ash, not more than 0*1%. 

Alternative Assay Methods , — ^The following methods are suggested: 

(a) As the di-bromo substitution product. 30 to 80 mg. is dissolved in acid 
in a flask, the stopper of which is surrounded by a cup, the solution is made 
alkaline with sodium hydroxide, diluted to 50 ml., treated with 0-5 g of 
potassium bromide and then with N/10 potassium bromate run in from a 
burette until there is a 10 to 30% excess. 10 ml. of hydrochloric acid is added 
and the flask closed and placed m the dark for 5 minutes. It is then cooled a 
solution of 3 g. of potassium iodide in 10 ml. of water is run in from the cuo 
the mixture is diluted to about 300 ml. and titrated with N/10 tliiosulphate 
1 ml. of potassium bromate solution is equivalent to 4 *304 mg. of sulphanilamide* 
Errors varied from -f-0*3 to +0*8%. 


(b) Direct titration. Sulphanilamide in solution in 5-10% sulphuric acid may 
also^ be determined by direct titration with potassium bromate solution after 
addmg 1 g. of potassi^ bromide. The end-point is indicated by the appearance 
of a yellow colour. The results are somewhat low. 


/c) Hydrolysis of the Sulphonamide Group. 20 to 200 mg. is boiled for 1 hour 
with 5 ml. of 70% sulphuric acid beneath a reflux condenser with ground glass 
connections. The condenser is rinsed into the flask the contents of which are then 
diluted to 50 to 60 ml. A few drops of methyl red solution and a little pumice 
JrA distilled into a receiver containing a measured volume 

of N/50 to N/10 hydrochloric acid, according to the weight of sample being 
.When the air in the apparatus has been replaced by water vapour. 
10^ solution of sodium hydroxide (ammonia-free) is added from a tap funnel 
unbl there is^ an excess of 0 *2 to 1 ml. over that required for neutralisation. 
When two-thirds of the hquid has been distilled, the condenser is rinsed into 
the receiver, the contents of the latter are boiled witb 
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Schulek and I. Boldizsar, Z. anal. Ghent., 1937, 108, 396. 

The sulphur may be determined by the following process: — Introduce a 
weighed quantity of the sample (about 0-15 g.) into a flask containing 2 g. of 
potassium permanganate, 0-5 g. of potassium hydroxide and 30 ml. of water, and 
boil the imxture under a reflux condenser for three hours. The contents of the 
flask are then c^efmly acidified with hydrochloric acid and boiled until a clear 
solution IS obtained, then diluted with water and the sulphate determined in 

barium chloride.— N. L. Allport, 

accurate methods are described for the assay of sulphanilamide. 
1 he first is a deteraunation of the crystallising point and the second, the 
gazotisation method performed potentiometrically.— R. W. Towne and R. M 
Hitchens, J. Amer. pharm. Ass., 1939, 585. 

About 0*5 g. of sulphanilamide is treated with 20 ml. of concentrated hydro- 
chlonc acid in a beaker, and the mixture brought to the boil. While boiling 
gently, 5 ml. of hydrogen peroxide (30%) is dropped in during a period of ten 
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minutes. The solution is boiled for two minutes and filtered, and the sulphate 
in the filtrate determined by precipitation with barium chloride. — G. v, Mik6, 
Phciftn. ZentTCtlh,, 1939, 80, 198. 

Microscopical Identification, Description of technique and appearance of 
crystals. — C. Van Zyp, per Analyst, 1938, 5, 511. 

A table of the aqueous solubilities of sulphanilamide over a temperature range 
of 23** to 50® is given. — R. H. Keirle and J. M. Sayward, J. Amer. chem, Soc,, 
1942, 2465. 

Tabellse Sulfanilamidi (JJ.S.P. XII). Contain 95 to 105% of the 
labelled amount of CeHaNaOaSa, including all tolerances. A weighed quantity 
of powdered tablets is assayed by titration with M/10 sodium nitrite as 
described for sulphanilamide. 

Determination in Tablets. Weigh 20 tablets, transfer them to a clean 
mortar, and powder. Weigh 0*4 g. of the powder and transfer it to a 25 ml- 
glass-stoppered graduated cylinder. Add 10 ml. of an ice-cold, filtered, saturated 
solution of sulphanilamide. Shake well. Filter through a Jena glass :Wter. 
Wash any residue in the cylinder and the material on the filter with a few drops 
of ice-cold distilled water to displace any sulphanilamide solution. Completely 
extract the residue in the cylinder and the material on the filter with 80 to 100 
ml. of hot alcohol. Wash the fiinnel tip and any exposed edges with a few ml. 
of hot alcohol. Collect the alcohol and washings in a tared 250-ml. beaker. 
Carefully evaporate the alcohol on a steam-bath. Dry in the oven at 80® to 
constant weight. — W. E. Housinger and R. E. Schoetgow, J. Amer. pharm. 
Ass., Sci. Edn., 1940, 133. 

A tentative method for the determination of sulphanilamide is described in 
Methods of Analysis (A.O.A.C., 1940, 614). The sample containing about 
0-5 g. of sulphanilamide is placed on a filter and the soluble portion washed into 
a flask with about 25 ml. of acetone. The acetone is removed by warming to 
70® and 10 to 12 ml. of 75% v/v sulphuric acid added. The solution is slowly 
refluxed for thirty minutes, the condenser washed down with water, the solution 
diluted to about 100 ml. with water, and an excess of 50% alkali added. The 
solution is distilled, the ammonia in the distillate collected in an excess of N/10 
sulphuric acid and back titrated with "N/IO sodium hjrdroxide, using methyl 
red as indicator. 1 ml. of N/10 sulphuric acid is equivalent to 0*01722 g. of 
sulphanilamide. , 

Sulphacetamidum (B.P.C. Supp. III). C8H10O3N2S = 
214-1. Loses not more than 0-5% on drying at 100®, and then 
contains 99-5 to 100*5% of C8H10O3N2S. M.p., 181® to 183®. 

Ash, not more than 0-1 %. Assayed by titration at a temperature 
below 5® of the acidified solution with M/10 sodium nitrite, using 
freshly prepared starch potassium iodide paper as external 
indicator. 1 ml. M/10 sodium nitrite is equivalent to 0-02141 g. 
ofCsHioOsNsS. 

Sulphapyridina (B.P.C. Supp. III). CuHuOaNsS = 249*2. 
Determined by titration with M/10 sodium nitrite at a low 
temperature, contains 99 to 100-6% of the pure substance cal- 
culated on the dried substance. Loss at 100®, not more than 
0-5%. M.p., 191° to 193®. Sulfapyridinum, U.S.P. XII, when 
dried at 100°, contains not less than 99% CuHuNsOgS. Ash, 
not more than 0-1%; 1 g. forms a clear, colourless solution in 
approximately N/20 sodium hydroxide. Sulfapyridinum 
Sodicum Sterile, U.S.P. XII, loses not more than 7% at 105® 
and then contains not less than 99% CnHuNsOaSNa. Complies 
with the sterility tests for solids, U.S.P. XII. 

Tabellae Sulfapyridini {U.S.P. XII). Contain 95 to 105% of the labelled 
amount of CuHnNsOaS, including all tolerances. Assayed by titrating a 
weighed quantity of powdered tablets with M/10 sodium nitrite as described 
for sulphanilamide. 
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Test for Sensitivity of Pneumococci to Sulphapyridine, Pneumococci 
differ profoundly in their sensitivity to the sulphonamides; resistant strains 
occur in nature; sensitive strains may become resistant when they are exposed 
to the drug; resistant strains are probably permanently resistant. A rapid 
qualitative test is as follows: each of four mice is inoculated intraperitoneally 
with 0-2 ml. of 10% sulphapyridine suspended in 20% acacia. Fresh sputum 
(or empyema pus) obtained from the patient is made grossly homogeneous and 
liquid by mixing with a minimum necessary amount of sterile saline solution. 
Within the first two hours after treatment the four treated and in addition 
three untreated mice are alternately inoculated with the sputum mixture, as 
large a volume as possible (up to 1 ml.) being used for each mouse. At various 
intervals thereafter periteoneal exudate is removed from each mouse and 
examined rapidly to determine the number and morphology of the pneumococci. 
The test is read when growth of the pneumococci in the untreated mice has 
become unquestionable, and at no earlier time. If, at this time, the treated 
mice show no increase in the number of pneumococci, or if there has been 
scanty growth with a preponderance of atypical forms, the strain is called 
sensitive; if smears of treated and control mice are virtually indistinguishable, 
the strain is called resistant. The test requires an average of 18 hours for 
completion and has a sharp end-point. — ^F, J. Moore et al., J. Amcr. med. Ass., 
h/l 941, 437. 

Sulphathiazolum (B.P.C. Supp. III). CoHoOaNaS 2 = 255 * 2 . 
Assayed similarly to sulphapyridine it contains 90-4 to 100*6% 
of CoHflOaNaSs. M.p., 202° to 203°. Loss at 100°, not more 
than 0*5%. Ash, not more than 0*05%. Sulfa thiazolum, 
U.S.P. XII, contains not less than 99% CfiHoNaOaSa after 
drying at 100°. M.p., 200° to 204°; ash, not more than 0*1%. 
Complies with tests for acidity and solution in sodium hydroxide 
solution. Assayed by titration with M/10 sodium nitrite. 

The colorimetric method of estimation of sulphapyridine (Marshall, Science, 
1938, SS, 85) is applicable to sulphathdazole. The following test distinguishes 
between sulphalhiazole and sulphapyridine- To a solution of the sodium salt 
add a solution of cupric sulphate, when sulphathiazole produces a purple and 
sulphapyridine an apple-green precipitate. — W. A. Lott and F. H. Bcrghcim, 
J. Amer. chem. Soc., 1 939, 3593. 

The method depends upon the production of a stable, easily soluble, violet 
component by coupling of sulphatliiazole with 1-sulphomethylaminonaphthalein- 
8-sulphonic acid and the determination is carried out colorimetrically. Details 
are given of the application of the method to blood, urine and milk determina- 
tions . — ]. Druey and G. Oesterheld, Analyst, 1942, 331, 

Tabelte Sulfathiazoli (a.S.P.XII). Contain 95 to 105% of the labelled 
amount of CKHoNaOaSa, including all tolerances. Assayed by the process 
described for sulphanilamide using M/10 sodium nitrite. 

Sulphadiazine, sulphapyrimidine or 2-sulphanil-arainopyrimidinc, molts at 
255® to 256® with decomposition. It is soluble in water at 37®, 12*3 mg. per cent. 
The acetyl derivative is approximately identical, with slightly higliuf m.p. and 
solubility, — Amer. Prof. Pharm., 1941, 365. 

Sulphaguanidine, sulphanilylguanidine, is a fine, white, tasteless powder, 
which crystallises in water as the monohydrate. It melts at 142*5" to 143*5®, 
The anhydrous drug softens at 168® to 178° and melts at 189® to 190®. Soluble 
in boiling water 10%, boiling alcohol (95%) 5%, in dilute mineral acids; 
insoluble in dilute alkalis. A saturated solution in water at 25® has pH 6*9. 
Chemically it has two possible formulas, thought to be resonance isomers: — 
oc-sulphanilylguanidine is NHj'CoH^'SOrNH’C : NH*NHa and fi-sulphanilyi- 
guanidine is NH 2 *CgH 4 *SOj*NH : C(NH^». — Amer. Prof. Pharm., 1941, 361. 

Sulphathiophene, 2-suIphaniIamido-thiophene, has been prepared as while 
needle-like crystals, m.p. 156*5° to 157*5®, soluble in hot water, methyl alcohol, 
ethyl alcohol, 1% aqueous sodium hydroxide, 1% aqueous hydrochloric acid 
and slightly in ether. — ^R. W, Bast and C. F. .Starne#:, J. Amer, chew. Soc,, 
1941, 1885. 
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SULPHONAL 

Sulphonal (B.P.). (CH3)2C(S02CaH6)u = 228*2. M.p., 125^ 
to 127°; ash, not more than 0*05%. A test for readily oxidisable 
substances is included. The N.F, VII substance melts between 
124^ and 126° and loses not more than 1% when dried over 
sulphuric acid. The Fr. Cx. limits the ash to 0*1% and includes 
tests for heavy metals, barium and chloride. 

Methylsulphonal (CH3)(C3H5)C(SO,-C,H5)2 = 

242*3. M.p., 76° to 78°; ash, not more than 0*05%. Complies 
with a test for readily oxidisable substances. Sulfonethyl- 
methanum, N.F. VII , melts between 74° and 76°. 

A tentative method for the determination of sulphonal and methyl sulphonal 
is described in Methods of Analysis (A.O.A.C., 1940, 581). 


SULPHUR 

Sulphur Praecipitatum (B.P.). S = 32*06. Residue on 
ignition, not more than 0*5%. Consists, when examined micro- 
scopically, of grouped amorphous globules without crystalline 
particles. The U.S.P. XU substance, dried over sulphuric acid, 
contains not less than 99*5% of S. Assayed by oxidation of a 
solution in potassium hydroxide with hydrogen peroxide, and 
precipitation as barium sulphate, subtracting the weight obtained 
in a blank determination on the reagents used. Residue on 
ignition, not more than 0*3%. 

Sulphur Sublimatum (JB.PJ). Residue on ignition, not more 
than 0*25%, Consists, when examined microscopically, chiefly of 
almost opaque, rounded, amorphous particles or aggregates, 
occasionally associated with semi-crystalline masses. The U.S.P, 
XII substance, dried to constant weight over sulphuric acid and 
assayed by precipitation as barium sulphate, contains not less than 
99*5% of S. Residue on ignition, not more than 0*5%. 

Detection of Free Sulphur, Free sulphur can be detected by using 
benzylimido-di-Cp-niethoxyphenyl)-methane, (CH**0*CeH4)a : C :N*CHaCaH6. 
The reagent is used as the solid, l^he substance to be tested is well ground with 
the reagent and a portion of the mixture is placed in a micro test-tube and heated 
for 5 minutes in an oil-bath at 210°. The tube is then removed from the bath 
and 2 to 8 drops of benzene arc added. If sulphur was originally present the 
benzene is coloured blue owing to the formation of pp'-dianisylthioketone. On 
adding a small crystal of mercuric chloride, the blue colour slowly fades and the 
crystal acquires a red or orange colour. 

Assay of Preparations, The sample to be assayed, containing O-l g. of S, 
is weighed accurately into a 175 ml. conical flask and 50 ml. of a solution 
containing 40 g. of potassium cyanide A.R., 90 ml. of triethanolamine and water 
to 1000 ml., is added together *with I g. of soft paraffin. A little pumice is 
added to prevent superheating, and the mixture is vigorously boiled for J hour 
under a reflu:|f: condenser. The liquid is cooled, treated with 10 ml. formaldehyde 
solution and acidified with dilute nitric acid, and 50 ml. of N/10 silver nitrate 
is added. The mixture is decolorised if necessary with charcoal, Altered, 
the residue washed, and the filtrate titrated with N/10 ammonium thiocyanate, 
using ferric alum as indicator. A blank is carried through on 10 ml. of the 
reagent. Each ml. of N/10 AgNOs is equivalent to 0*003206 g. of S. — N. L, 
Allport, Quart, J. Pharm.^ 1933, 431, 
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Sulphur in flowers of sulphur, sulphur ointment, confection of sulphur, 
sulphur tablets and compound liquorice powder may be dete^ined by boiling 
the material (equivalent to about 0*1 g. of sulphur) in a conical flask attached 
to a reflux condenser with 2 g. of crystalline sodium^ sulphite and 30 to 40 ml, 
of water until all the sulphur has dissolved. The addition of 1 g. of soft paraffln 
assists solution. Cool, pour off from the paraffin and wash the residue with 
water, add 10 ml, of solution of formaldehyde and 10 ml. of 20% acetic acid to 
remove the excess of sulphite, and titrate the thiosulphate formed in the solution 
with N/10 iodine, using starch as indicator; 1 ml. of N/10 iodine is equivalent 
to 3*206 mg. of sulphur. — H. R. Fleck and A. M. Ward, Quart. J. Pharm., 
1934, 179. 

Sulphur Ointment. About 0*5 g. is weighed in a 50 ml. flask of resistant 
glass, 2 ml. of 20% to/v sodium hydroxide solution is added and the flask 
heated on a small hole of the water-bath. From time to time the flask is gently- 
rotated so as to wash down any particles of sulphur from the sides which if 
necessary may be finally rinsed wdth a fine jet of hot water. After J to 1 hour 
the sulphur dissolves completely, both oily and aqueous layers being clear. 
5 ml. of 20 vol. hydrogen peroxide is added, and the flask again heated on the 
water-bath for 15 minutes, a small funnel being placed in the neck of the flask 
to avoid loss by effervescence. About 20 ml. of hot water is added, ^ and the 
liquid cautiously acidified with dilute (1 : 3) hydrochloric acid, care being taken 
to avoid a large excess (4 to 5 ml. is required). The liquid is then filtered hot 
through a wet filter-paper into a beaker and the flask washed thoroughly with 
several quantities of hot water, the washings being passed through the same 
filter. Sulphate in the filtrate is determined in the usual way by precipitation 
with barium chloride. A blank test is made with the reagents and the results 
deducted. The method can be applied to confection of sulphur (using about 0 *1 g.) 
and sulphur loxenge (about 0*15 g., previously powdered). It is also applicable 
to compound liquorice powder, but the sample after being weighed in the flask 
is preferably moistened with 1 ml. of water which is allowed to soak in before 
adding the alkali. — ^A, N. Leather, Analyst, 1936, 335. 

The following assay is recommended by the Sub-Committee on the Assay of 
Galenicals of the Committee on Pharmaceutical Chemistry; — Boil about 1 g., 
accurately weighed, with a solution of 2 g. of crystalline sodium sulphite in 40 
ml. of water in a 250-ml. conical flask under a reflux condenser until the sulphur 
is completely dissolved. Cool, decant the aqueous solution, wash the residue of 
fat with hot water; cool, decant and repeat the washing. Add the washings to 
the solution; add 10 ml. of solution of formaldehyde and 6 ml. of acetic acid; 
dilute to 150 ml. and titrate with N/10 iodine, using mucilage of starch as 
indicator. Each ml. of N/10 iodine is e<juivalent to 0*003206 g. of S. Limits of 
9*5 to 10*5% of .S are suggested . — (British Pharntcopma Commission Report, 
No. 11, May 1939.) 

Mustard Gas^ dichlorodiethyl sulphide, S(CH.jCH 2 C 1 ) 2 , was 
first used at Armenti^res by the Germans in 1917 and is generally 
considered to be the most powerful nuisance gas on account of its 
prolonged delayed action and owing to its odour frequently passing 
unnoticed. It is a heavy oily liquid, colourless when pure, but 
when impure the colour varies from a pale yellow to a tarry black. 
The sp. gr. is 1-28 at 15°, so that it sinks in water, but on wet 
surfaces it spreads, forming an irridescent film, from which vapour 
is given off. It has a m.p. of 1 4-4° and readily supercools, and the 
freezing-point may be depressed, if necessary, by mixing w'ith 
organic solvents. The b.p, is 217°, with decomposition. It is 
only slightly soluble in water, but is almost miscible with most 
organic solvents other than mineral oils, in which it is not so 
soluble. It is one of the most stable of war gases and is only 
slowly hydrolysed by cold water, though it is readily attacked by 
most oxidising agents, such as bleaching powder, potassium 
permanganate and chloramine-T, and these are employed for its 
destruction. 
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Detection. Mustard gas reacts with many alkaloidal reagents, 
yielding a turbidity of colloidal gold with 0-1% aqueous gold 
chloride solution, and precipitates with potassium tri-iodide, 
potassium mercury iodide and potassium bismuth iodide. It 
forms a di-jS-naphthyl ether with a 1 % solution of jS-naphthol in 
N/10 50/50 aqueous alcoholic alkali forming a white turbidity, 
which becomes more obvious on warming. With sodium 
jodoplatinate solution iodine is liberated and this can be detected 
by the addition of starch solution, but the official method, which 
has now been adopted and which is known as the S.D. test, is depen- 
dent on the formation of acid which turns Congo red paper blue. 

Sulphuretted Hydrogen in Industry. 

This gas is formed when organic matter containing sulphur 
decomposes. It causes deaths in sewers, occurs in mines, and is 
a danger in certain chemical industries, especially gas, coke 'and 
tar works and petroleum refineries. It is colourless and has an 
odour of bad eggs by which it is readily detected, but the sense of 
smell is rapidly paralysed and lost after 2 to 15 minutes exposure 
at a concentration of 1 in 10,000. If concentrated it may resemble 
carbon monoxide in its rapidity of action, the subject appearing 
to drop almost instantaneously and it is considered one of the 
most toxic of gases. In concentrations of 1 in 1000 or higher it is 
nearly as toxic as hydrogen cyanide. 1 in 2000 is very dangerous 
if inhaled for 15 to 30 minutes and causes severe irritation of the 
eyes and respiratory tract with risk of pneumonia or serious injury 
.to lungs which may prove fatal. 1 in 5000 is dangerous if inhaled 
for 1 hour, the eyes being affected after 6 to 8 minutes. 1 in 
10,000 causes the eyes and respiratory tract to be affected after 
exposure for 1 hour. 

Treatment. Prompt removal from the contaminated area, 
followed by artifical respiration, if necessary with administration 
of oxygen to which 5 to 7% of carbon dioxide has been added. 
The patient must be kept warm. 

Detection and Determination. Hydrogen sulphide is most 
readily detected by means of lead acetate paper. Filter paper is 
impregnated with a 10% solution of lead acetate in 5% acetic acid 
and dried in a hydrogen sulphide-free atmosphere. The outer 
portions of the paper are discarded and a known volume of the 
suspected air is drawn through the filter paper by means of a 
pump or an aspirator, the colour varying from a yellowish-brown 
to a dark brown or black according to the quantity of gas present. 
The colour developed may be compared with those given in 
official standard charts. {Toxic Gases in Industry ^ No. 1 , D.S.I.R.) 

Sulphuris Chloridum (B.P.C.). S-^Cla = 135 0. Sp. gr., 
about 1*70. B.pt., about 138®. Solidifying-point, about —80®. 

Sulphuris lodidum {B.P.C.). Contains not less than 70% 
of I. Assayed by titration of a triturate with potassium iodide 
solution, with N/10 sodium thiosulphate. 
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Calx Sulphurata Contains not less than 50% of 

CaS. Assayed by the B.P,C, process: — 1 g. mixed with 10 ml. of 
water, 25 ml. of copper sulphate solution, and 10 ml. of dilute 
hydrochloric acid is warmed on a water-bath for 15 minutes, 
cooled and diluted to 100 ml. 25 ml. of the filtered mixture 
(the first 25 ml. is rejected) with 1 g. of potassium iodide is 
titrated with N/10 sodium thiosulphate, using starch mucilage as 
indicator; a blank experiment is performed. 

Calcium sulfuratum solutum, P, Helv. V (Solute de Vlemingkx), 
cpntains 6% zo/v oi polysulphide sulphur. Assay: Boil for 2 min- 
utes in a 100 ml. wide-mouthed flask 60 ml. of water with 1 g. of 
boric acid and a few pieces of porous pot. Add rapidly and 
cautiously 0*2 g. of potassium cyanide and then 1 ml. of the 
sulphur solution, and boil for 10 minutes. After cooling, transfer 
to a 100 ml. graduated flask, and add sufficient w^ater to make 
100 ml. Take 50 ml. of this solution, acidify with 1 or 2 ml. of 
concentrated hydrochloric acid and add bromine water until a 
yellow colour persists in the solution. Remove the excess of 
bromine by adding phenol solution and allow to stand for 
10 minutes; ^dd 1 g. of potassium iodide, and after 15 minutes 
titrate the liberated iodine with N/10 sodium thiosulphate, using 
starch as indicator towards the end of the titration. Each ml. of 
N/10 thiosulphate is equivalent to 0*001603 g. of polysulphide 
sulphur. 

Lime-^ Sulphur Solution* The specification of the Association of British 
Insecticide Manufacturers (Bulletin No. 82; Ministry of Agriculture and 
Fisheries) for lime-sulphur solution requires it to be clear and free from sludge 
and of sp. gr. about 1 *3, with not less than 18*5% to/w of polysulphide sulphur 
equivalent to about 24% w/v* 

Potassa Sulphurata (B.P.), Contains 42 to 45% of total 
sulphur assayed by precipitation as sulphate from a solution in 
sodium hydroxide solution oxidised with bromine solution. 
Potassa Sulphurata, U.S^P.XIlj contains not less than 12*8% of S 
in combination as sulphide; assayed by addition of a copper 
sulphate solution to a solution of the substance, filtering and 
adding hydrogen sulphide solution to the filtrate, acidified with 
acetic acid; no black precipitate should be produced, 

Kalium sulfuratum crudum, P, Helv. Vy should contain not 
less than 18% of sulphur polysulphides by the given process. 
Dissolve 2 g. in water and adjust to 50 ml. Also mix separately 
60 ml. of water, 1 g. of boric acid and a few fragments of pumice, 
boil and add first 0*15 g. of potassium cyanide and at once 5 ml. 
of the sulphurated potash solution and boil for 1 0 minutes. Cool 
and adjust to lOp ml. Acidify 50 ml. with 1 to 2 ml. of hydrochloric 
acid, add bromine water till just coloured, removing the excess 
with phenol solution. After 10 minutes add 1 g. of potassium 
iodide, stand for 15 minutes and titrate with N/10 sodium thio- 
sulphate. 1 ml. of N/10 Na 2 S 203 = 0*00 1603 g. of polysulphides. 

Mesulphenum (B.P.C. J/J), C^HiaSg = 244*2. Con- 

tains 23*0 to 26*2% of S, determined by digestion with fuming 
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nitiic acid in a sealed tube at 300° for six hours and weighing as 
barium sulphate. Sp. gr., 1*20 to 1*22. A test for chloride and 
inorganic sulphide is included. 


THYMOL 

Thymol (5.P.). CioHj^O^ 150-1. M.p., 48° to 51°. Residue 
on evaporation from an open dish on a water-bath, not 
more than 0*05%. The solution in alcohol is neutral to litmus and 
optically inactive. Oily drops do not separate on standing from a 
20% wiv solution in 10% wfv sodium hydroxide solution, w^hich 
is clear and colourless or pale red. The Fr, Cx. 1937 determines 
the purity of thymol by precipitation as thymol iodide in alkaline 
solution. Thymolum, P. Helv. F, by treatment with N/10 
bromide-bromate solution, hydrocWoric acid and carbon tetra- 
chloride during 30 minutes, addition of potassium iodide and 
titration with N/10 sodium thiosulphate, contains 99% of 

C10H14O. 

An official method for the determination of thymol is described in Methods 
of Analysis (A.O.A.C., 1940, 600). A solution of thymol in dilute alkali is 
warmed with hydrochloric acid and standard bromine solution, methyl orange 
indicator is added and the titration with bromine solution completed. Details 
arc also given, for the determination of thymol in antiseptics. 

Thymolis lodidum (B.P.C.). C2oH2402l2= 550*0. By the 
B.P. method described under lodophthaleinum, the substance 
dried over sulphuric acid contains not less than 40% of I, Loss 
over sulphuric acid, not more than 5% . Sulphated ash, not more 
than 3%* Thymolis lodidum, U,S,P. XII, contains, after drying 
over sulphuric acid, not less than 43% of iodine. Assayed by 
igniting with potassium carbonate, oxidising the solution wdth 
potassium permanganate, decolorising with alcohol, filtering, 
adding potassium iodide to a portion, acidifying and titrating with 
sodium thiosulphate. Dithymol-di-iod^, Fr. Cx. 1937, assayed by 
the given process, contains not less than 99% of the pure substance. 
Dissolve, with gentle heat, 40 ml. of sulphuric acid, 1*5 g. of silver 
nitrate and 5 g. of potassium dichromate; after cooling again, add 
0*25 g. of the thymol iodide and warm (not above 150°); after cool- 
ing, add 150 ml. of water and pass in sulphur dioxide, filter off 
the silver iodide, dry and weigh. 

Oleum Thymi {B.P.C.), By the B.P. method foreugenol in 
Oleum Caryophylli, it contains not less than 40% zu/v of phenols. 
Sp. gr., 0*905 to 0*960; nD 2 o°» 1*483 to 1*510. Soluble in 2 volumes 
of alcohol (80%). Oleum Thymi, iV.F. VH, contains not less than 
20% v/v of phenols. Sp. gr. at 25°, 0*894 to 0*930. Assayed 
by measurement of the volume of oil unabsorbed by potassium 
hydroxide solution. Oleum Thymi, P. Helv. V, contains 20 to 42% 
of phenols (thymol and carvacrol); assayed by interaction during 
30 minutes of the portion soluble in sodium hydroxide solution, 
with N/10 bromide-bromate solution, carbon tetrachloride and 
hydrochloric acid; followed by titration of the iodine, liberated from 
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potassium iodide, with N/10 sodium thiosulphate. The Fr, Cx. 
1 937 requires Essence de Thym to contain not less than 25% of 
phenols, calculated as thymol, by an assay process similar to that 
of the P. Helv. V but without the addition of carbon tetrachloride. 

Thyme, The Food and Drug Administration of the U.S. Dept, of Agricul> 
ture defined thyme as the dried leaves and flowering tops of Thy mm vulgaris 
L., containing not more than 14% of total ash, nor more than 4% of ash insoluble 
in hydrochloric acid. — S.R.A.t F,D., No, 2, Rev, 5, Nov, 1936. 

Oleum Ajowan (B,P,C,). By the B,P, method for eugenol in 
Oleum Ca^ophylli, the unabsorbed oil measures not more than 
6 ml., equivalent to not less than 40% v/v of thymol. Sp. gr., 
0-910 to 0-930; 0® to +2°; Wdsoo, 1*485 to 1-510. 

Sage, The Food and Drug Administration of the U.S, Dept, of Agriculture 
defined sage as the dried leaf of Salvia officinalis L., containing not more than 
12% of stems (excluding petioles) and other foreign matter. — S,R,A,» F,D„ 
No. 2, Rev, 5, Nov. 1936. 


THYROIDEUM 

Thyroideum (B.P. Add. 1), Contains 0-09 to 0-11% of 
iodine in combination as thyroxine. Assayed by precipitation 
during 18 to 24 hours of an N/1 sodium hydroxide extract 
with sufficient N/ 1 sulphuric acid to render the mixture 
slightly acid to congo red, followed by ignition with sodium 
carbonate of the precipitate previously dried with sodium 
carbonate at 110®; after extraction of the residue with water, 
neutralisation with sulphuric acid, oxidation with bromine, etc., 
as in the assay process for Thyroxinsodium, the liberated iodine 
is titrated with N/200 sodium thiosulphate. Thyroideum, U.S.P. 
XII f contains 0-17 to 0*23% of iodine in thyroid combination, and 
is free from iodine in inorganic or any other form of combination 
„ than that peculiar to thyroid gland. Thyroide, Fr. Cx. 1937, dried 
at 105°, contains not less than 0*2% of organic iodine. Moisten 
1*1 g. in a nickel crucible with 1 ml. alcohol, add 5 ml. of 20% 
pure potash solution and after 3 to 4 hours, stirring occasionally, 
evaporate and ignite, at first gently and then more strongly till 
completely incinerated. After cooling, dissolve in water, and 
re-ignite. After dissolving in boiling water, filter and wash till 
200 ml. are obtained. To the colourless solution add 10 ml. of 
2% potassium permanganate, boil for 10 minutes, decolorise the 
excess with alcohol, cool, dilute to 220 ml. and filter. To 200 ml. 
of filtrate add 10 ml. of acetic acid and 1 g. ammonium chloride 
and boil for 10 minutes to destroy nitrites. To the cooled liquid, 
add 10 ml. of acetic acid and 1 g. potassium iodide and after 
5 minutes titrate with N/1 00 sodium thiosulphate (recently 
prepared from N/10). Water-soluble ash, not more than 4%; 
insoluble ash, not more than 3*5%. 

Glandulae Thyreoidese siccatae, P.G. VI, is standardised to 
contain not less than 0-18% of iodine. Thyreoidea siccata, P. 
Helv. y, is prepared by drying the chopped glands below 50° and 
adjusting the defatted powder, if necessary, with lactose to contain 
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from 0*08 to 0*1% of thyroxine. The product should contain 
not more than 2% of fat, 8*5% of moisture, and yield not more 
than 5% of ash. 

To avoid confusion, it should be borne in mind that thyroid jS.P., though 
standardised to 0’1% of iodine in combination as thyroxine, actually contains 
more than 0*2% of total iodine. Of the three iodines present in thyroid, only 
one, acid-insoluble thyroxine iodine, is recognised in the B.P. product, and it 
is on thyroxine iodine content solely that the B,P. standardisation is determined. 
— ^Armour & Co., Brit, med, «/., ii/1932, 780. 

The use of a wld water extract of desiccated thyroid for the determination 
of the Inorganic iodine as advocated in the B.P. *32 is inapplicable in the case 
of preparations which have been desiccated at low temperatures, since a con- 
siderable proportion of the thyroglobulin will not be denatured and will be 
extracted by the water.— H, G. Rees and A. H. Salway, Quart. J. Pharm.. 
1932, 627. 

A preparation obtained by low-temperature desiccation is most readily 
brought into line with the B.P. assay process by leaving in contact with alcohol 
for 17 houm and drying at 55“ to 60®. — C. R. Harington and S. S. Randall. 

629. 

Total iodine and acid-insoluble iodine determinations in thyroid gland are 
described. The standardisation of thyroid on a basis of acid-insoluble iodine 
content requires only one determination of iodine. It is unnecessary to fix a 
standard for total iodine content, and determinations of “inorganic” iodine no 
longer serve any useful purpose. — G. Middleton, Analyst^ 1932, 603. 

Inorganic iodides in dry thyroid may be determined by shaking 0>2 to 3 g. 
for hours in a stoppered tube with 20 ml. of cold methyl alcohol, filtering 
and washing with methyl alcohol; the extract is evaporated and the iodine in 
the residue determined. — ^W. Lawson, Biochem. J., 1933, 112, 

Recent experiments indicate that most of the iodine is bound to protein, but 
can be extracted from the protein by buM alcohol. This extract, in turn, can 
be separated into “thyroxm-like” and “diodo^rosine-like” fractions. Salter 
has suggested the following classifications of iodine fractions in the plasma: 
(1) “I” iodine, non-precipitable and presumably inorganic, and (2) “P*' iodine, 
the maximum amount precipitated with the protein. The “P” fraction may 
then be separated into a ^‘T” (thyroxin-like fraction) and a “D” (diiodotyrosine- 
like fraction). — ^T. Lerman, J, Amer. med. Ass., ii/1941, 349. 

The faults found with Hunter’s method, as modified in the U.S.P. X, are 
loss of iodine on acidifying the solution of carbonates with phosphoric acid, 
and the introduction of o:^chloxine compounds, including chloric acid, by the 
use of sodium hypochlorite solution. These compounds also liberate iodine 
from potassium iodide, and are not eliminated by boiling. With due care during 
neutr^isation the first-mentioned source of error can be minimised, and where 
a fair proportion of iodine is present, error due to oxychlorine compounds is 
negligible. Where the iodine content is considerably less than 0*2%, a 
modification of Kendall’s method is best. One gramme of the substance 
is gently heated with powdered caustic soda in a nickel crucible over an 
Argand burner. The crucible is heated more strongly until all the organic 
matter is oxidised, but no nitrate is added. The melt is extracted with 
water and filtered. Using bromophenol blue as indicator, the mixture is 
neutralised with phosphoric acid (so. gr., 1*75). Excess bromine water is 
added, and an excess of 2 ml. of phosphoric acid. Theiic[uid is boiled 
to half its volume to expel bromine, the remaining traces being eliminated 
by adding salicyUc acid after cooling. The iodine is liberated from the iodate 
by the addition of potassium iodide solution and the iodine titrated with N/200 
thiosulphate. — ^Wilfred Smith, Quart. J, Pharm., 1928, 372. 

The following metliod is stated to be preferable to fusion with alkali, as in 
P. Ned. V, and to alkaline oxidatiori^methods. 200 mg. of sample is dissolved 
in 5 ml. of warm 4N sodium hydroxide and the solution shaken with 200 mg. 
of talc. 50 ml. of 4% potassium permanganate and 25 ml, of 4N sulphuric acid 
are added, and the solution heated in a 300 ml. Erlenmeyer flask, on which is a 
mark indicating 75 ml., until it begins to froth, after which it is boiled gently 
for 5 minutes* The mixture is cooled, about 3 g. of sodium bisulphite added to 
destroy the excess of perman^nate, and the liquid boiled with 3 ml. of N/10 
silver nitrate to remove SO*. The solution is boiled with 1 5 ml. of 50 % nitric acid, 
filtered when cold, and the residue washed until free from acid. The precipitate 
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is washed back into the original flask, the liquid diluted to 75 ml., and 5 ml. of 
dilute sulphuric acid and 10 ml. of fresh bromine water added to convert silver 
iodide to the bromide and the iodine to iodate. The excess of bromine is 
boiled off and the liquid titrated with N/lOO sodium thiosulphate. 1 ml. of 
N/lOO tliiosulphate solution is equivalent to 0*212 mg. of iodine. — ^J. C. de Jong, 
Pkarm. Weekll, 1937, 1429. 

The variation in the total iodine and thyroxine iodine contents of fresh 
gland and dried defatted glands is so great that there can be no satisfactory 
correlation between thyroid R.P *32 and preparations expressed in terms of 
fresh gland or unstandardised dried defatted gland. 

Biological Methods of Assay, There are three biological methods for 
estimating the activity of thyroid. An earl^ method was that introduced by 
Reid Himt, known as the acetonitrile test, which depends on the rise in resistance 
to acetonitrile produced in mice by the administration of thyroid. A dose of 
acetonitrile injected into each of a group of mice will kill a certain percentage. 
If the mice have previously received thyroid the same dose will kill a smaller 
percentage. Two samples of thyroid can thus be compared by observing what 
reduction in the percentage each causes. The relative potency of the two samples 
is, of course, not directly proportional to the respective reductions in percentage 
mortality, but can be detemuned from previous experiments in which the effect 
of different doses of the same sample of thyroid has been determined. 

A second method of observing the physiological action of thyroid is to deter- 
mine its effect on oxygen consumption, or on carbon dioxide production. The 
oxygen consumption of guinea-pigs, rabbits or rats can be estimated by placing 
the animal in a metal chamber immersed in water at constant temperature. The 
chamber contains a soda-lime tower to absorb carbon dioxide, and oxygen is 
admitted as required through a bubble trap. The passage of each bubble of 
oxygen is recorded on a smoked paper by a mechanical device, and the number 
of bubbles in a given period of time is a measure of the oxygen consumption. 
The volume of a bubble is previousljr determined when calibrating the instru- 
ment. The administration of thyroid raises the oxygen consumption, and 
different samples of thyroid can be compared by finding what doses produce 
the same rise in oxygen consumption. 

A third method of estimating the potencjr of thyroid is by means of its effect 
in causing loss of body weight in guinea-pigs. Two groims of six guinea-pi^s 
may be taken and their weights observed from day to day. One sample of thyroid 
is administered to one group, daily for six days, while a second sample, to be 
compared with the first, is administered to the second group. The mean loss 
of weight in each group can 'then be determined. The more potent sample 
produces the greater loss in weight; the relative potency of two samples is most 
rapidly foimd by finding a dose of one which produces an effect lying between 
the effects produced by two doses of the other. 

Tabellae Thyroidei (U.S.P. XII). Contain iodine equivalent to 0*17 to 
0*23% of the labelled amount of thyroid, including all tolerances. Assayed by 
mixing a weighed quantity of powdered tablets with alcohol, sodium hydroxide 
solution and anhydrous sodium carbonate, drying and heating at 525* to 550® 
for 20 minutes, extracting the residue with water and filtering the extract. 
Bromine solution is added to the warm filtrate, the mixture allowed to stand 
5 minutes, and then boiled to remove excess bromine. After cooling, phosphoric 
acid and potassium iodide solution are added and the liberated iodine titrated 
with N/10 sodium thiosulphate. A blank determination is carried out on the 
materials used, 

Thyroxinsodium (B.P. Add. 1). Ci 6 Hio 04 Nl 4 Na== 798*8. 
Contains from 61 to 65% of I. The J3.P. Add. I assays Thyroxin- 
sodium by direct ignition with sodium carbonate, extraction of the 
residue with water, neutralisation with sulphuric acid (50% v/v) 
and oxidation by boiling for 10 minutes with 1 ml. of the sulphuric 
acid, 0*2 ml. bromine and adding a small piece of marble; after 
cooling, 0*2 ml. of phenol in glacial acetic acid (25% zu/v) is 
added, followed by potassium iodide and titration with N/20 
sodium thiosulphate, using starch mucilage as indicator; 1 ml, of 
N/20 sodium thiosulphate— 0*001058 g. of I. Thyroxinum, 
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U.S.P* JCIIf contains not less than 64% of iodine; it is assayed by 
igniting the substance, dried over sulphuric acid for 24 hours, 
with potassium carbonate, treating the water extractive with 
potassium permanganate, discharging the colour with alcohol, 
filtering, and titrating a portion of the filtrate, after adding 
potassium iodide and acid, with N/200 sodium thiosulphate. 

Thyroxine (Fr. Cx, 1937). Ci5HiiN04l4=776-8. Assayed similarly to 

Thyroide, Fr. Cx., contains not less than 60% of iodine. Limit of diiodotyro- 
sine, as matter insoluble in aqueous mixture adjusted with hydrochloric acid to 
3 '5, not more than 2%. 

Parathyroid Extract. 

Biological Method of Assay, The potency of parathyroid extract has been 
deteraiined by injecting it subcutaneously into dogs to observe whether a rise 
in the amount of serum calcium occurs. This method suffers from the disadvan- 
tage that a given dose produces a different effect in different dogs, and the 
maximum rise occurs at a variable time. A more accurate method has been 
proposed by Dyer, who found that the injection of the extract into rats caused 
a rise in the amount of urinary calcium. Dyer (Quart. J. Pkarm., 1933, 426) 
uses ten rats which are placed in separate cages to allow collection of the urine. 
The output of calcium is determined, the urine of five rats being pooled, and 
the urine of the other five also being pooled. These observations are made for 
two or three days. The one group of rats is then injected with the extract which 
is used as standard, and the second group with the preparation which is being 
tested. The injections are given daily for two or three days. If the potency of 
the doses given is exactly equal, the rise in output of calcium in the two groups 
is the same. 

If the potency of the doses is not exactly equal, the dose with the greater 
potency produces the greater rise in urin^ calcium. But it is not possible to 
calculate the relative potency of doses which produce unequal rises m calcium 
output. When unequal rises occur, the experiment must be repeated until a 
dose of the unknown preparation is found which produces the same rise as a 
dose of the standard. 

Injectio Parathyroidei (U.S.P, XI J) replaces Liquor Parathyroidei U.S.P, 
XL 1 ml. possesses a potency of not less than 100 U.S.P. parathyroid units; 
each unit representing 1/100 of the amount required to raise the calcium content 
of 100 ml. of normal dog blood serum by 1 mg. within 16 to 18 hours after 
administration. 


TRAGACANTHA 

Tragacantha (B.P.), Foreign organic matter, not more than 
2%. The powder does not acquire a pink colour in ruthenium 
red solution. Ash limit, 4%, Tragacantha, U.S.P. Xlly complies 
with a test for karaya gum. 

The following tests for identity of tragacanth are recommended by the Sub- 
Committee on Crude Drugs of the Committee on Pharmacy and Pharma- 
cognosy: — 4 ml. of a 0-5% to/v solution in water, add 0*5 ml. of hydro- 
chloric acid and heat for thirty minutes in a water-bath. Divide the liquid into 
two parts. To one part add 1 -5 ml. of solution of sodium hydroxide and 3 ml. 
of solution of potassio-cupric tartrate and warm in a water-bath; a red pre- 
cipitate is produced. To the remainder of the liquid add solution of barium 
chloride; no precipitate is produced (distinction from agar). When powdered, 
it does not acquire a pink colour in solution of ruthenium red (distinction from 
sterculia gum and from agar). On the addition of N/10 iodine, it acquires an 
olive-green colour (distinction from acacia and from agar). — (British Pharma- 
copoeia Commission Report, No. 13, September 1939.) 

The following test provides a means of comparing specimens of tragacanth, 
but it is necessary that tests should be carried out at the same time^ and under 
exactly the same conditions if comparative results are to be obtained: — The 
tragacanth should be in the form of powder, or, if in flake form, shbuld be 
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reduced to a powder which passes a No. 30 sieve and is retained by a No. 60 
sieve. Prware a mucilage of 1*25% strength^ ^ described in the for 
Mucilago Tragacanthae; heat for 1 hour on a boiling water-bath, with occasional 
stirring, pour it into a 50 ml. Nessler cylinder and allow it to stand overnight. 
At the surface of this mucilage release a steel ball, ^3 in. in diameter, and take 
the time of fall from a point 1*5 in. to a point 4 in. below the upper surface; 
the time required is from 50 to 150 seconds for average specimens of tragacanth 
when freshly powdered. Occasional specimens give much higher results. 

The comparison between samples of gum trai^acanth should be made by 
comparison of the viscosities of 0*4% aqueous mucilages in poises at 20*0”. If 
a gum gives a mucilage with a viscosity above 1 *3 poises it may be regarded as 
of good quality. — L. A. Haddock, 0«art. J. Pharm.t 1934, 505. 

Its most important character is its power to form a mucilage, yet no test, 
such as the falling ball method, is included in the B.P. for distinguishing 
different qualities. — J., ii/1932, 208. ^ ^ 

The quantity of volatile (acetic) acidity developed in the acid hydrolysis of 
gum tragacanth affords a valuable index of the purity of this commodity when 
compared with results obtained from so-called^ “Indian gi^.’* A tentative 
method for the determination of volatile acidity is described . — Methods of 
Analysis (A.O.A.C. 1940, 601). 


UREA 

Urea (B.P.C.). Melts between 130° and 132°. Ash, not more 
than 0*1%. M.p. of the U,S.P. XII substance, 131° to 133°. 
Alcohol -insoluble matter, not more than 0-04%. 

Urethanum (B.P. Add, IV). NHsCOOCaHb^ 89-06. M.p. 
of the substance dried over sulphuric acid, 48° to 50°. Ash, not 
more than 0-05%. .ffithylis Carbamas, U.S.P. XU) melts be- 
tween 48° and 50°. Loss on drying over sulphuric acid, not 
more than 2%; ash, not more than 0-1 %. 1 g. in 5 ml. of alcohol 

forms a practically complete and colourless solution. Tests for 
nitrate and urea are included. 

Garbromalum (B.P,). C 7 Hi 302 N 2 Br = 237-0. M.p., 116° 

to 118°. Complies with limit tests for carbonisable substances, 
chlorides and sulphates. Ash, not more than 0-05%. 

Suraminum (B.P. Add. IV). CsiHaiOosNaSeNao^ 1428-6. 
pH of a 1% solution in recently boiled and cooled water, 6-2 to 
6*8, using bromothymol blue indicator. Contains in' 5 g. free 
amine equivalent to not more than 0-4 ml. of N/10 sodium nitrite. 
Complies with tests for absence of undue toxicity, as indicated 
by intravenous injection of mice, and for therapeutic potency as 
indicated by intravenous injection of mice infected with a strain 
of Trypanosoma equiperdum. 


VALERIANA 

Valeriana (B.P. Add. IV). Foreign organic matter, not more 
than 5%. Ash, not more than 12%, The B.P. Add. IV allows 
the use of Indian valerian when valerian is prescribed or 
demanded. The N.F. VII requires a foreign matter limit of 4% 
and an acid-insoluble ash limit of 8%. 
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A water-soluble base possessing physiological activity is present in appreci- 
able quantity in dried valerian root. The base is soluble in cold and hot water, 
and in alcohol, sparingly soluble in ethyl acetate, and insoluble in acetone, chiloro- 
form and ether. It is precipitated from a solution in amyl alcohol by ether 
When distilled in high vacuum it decomposes at 200®. It has not yet been 
crystallised. The yaijours evolved on heating the base with zinc dust did not 
give the characteristic red colour on pine wood of a pyrrole derivative. 
Physiologically it caused a fall in blood pressure in an urethane-anaesthetised 
cat followed by a secondary effect on the heart; it also had an inhibiting effect 
on peristalsis. These effects require confirmation when the basis obtained is 
pure. Details are given for the separation of the base. — Pkarm. J., i/ld39, 299. 

Valeriana Indica (B.P. Add. IV). Contains not more than 
2% of other foreign organic matter. Ash, not more than 12%. 

Ammonii Valeras Acidus {N.F. VII). By distillation of the- 
ammonia liberated with sodium hydroxide it yields the equivalent 
of from 33 to 38% of ammonium valerate, C 4 Ho-COONH 4 ; and 
by titration with standard alkali to phenolphthalein, the acidity 
corresponds to 62 to 67% of free valeric acid, C 4 H 9 -COOH. 

Ferri Valerianas (B.P.C.). Residue on ignition, not less than 
24%. 

Sodii Valerianas (B.P.C. Supp. IV). CsHoO.Na^^ 124-1. 
Contains not less than 85% of the pure substance. Assayed by 
titration of a solution with N/2 sulphuric acid to bromophenol 
blue removing most of the acid produced with ether. 

Zinci Valerianas (B.P.C.). CioHi804Zn,2H20=303-6. On 
treatment with nitric acid and gentle ignition, yields 25 to 28% 
of ZnO. 


ZINCUM 

Zinci Carbonas (B.P.C.). Residue on ignition, not less 
than 68%. ■4^ 

Determination of Zinc. A slightly acid solution containing zinc, free from 
metals other than the alkalis or ^kaline earths, and from ammonium acetate, is 
made slightly alkaline with sodium hydroxide, then acidified with acetic acid 
and diluted so that above O'l g. of zinc is present in each 150 to 200 ml. 
Excess of sodium anthranilate solution is then added slowly with shaking, which 
is continued for 3 to 5 minutes. After standing for 20 minutes the zinc anthran- 
ilate is filtered off, washed with sodium antliranilate solution, then with alcohol 
and dried at 105® to 110®. 1 g. of precipitate corresponds to 0-2411 g. of zinc 
oxide or 0-1937 g. of Zn. The reagent is prepared by dissolving 3 g. of 
anthranilic acid in dilute sodium hydroxide solution in amount just insufficient 
to neutralise and diluting to 100 ml. The zinc solution is best prepared by 
precipitating the zinc as sulphide, igniting the predijitate to oxide and dissolving 
the latter in the minimum quantity of hydrochloric acid. — ^E. A. Ostroumow, 
per Analyst^ 1937, 690. 

Zinc can be determined by means of 8-hydroxyquinoline, (syn. Oxine), 
CoHbN-OH. To the test solution, which should be slightly acid and should 
contain about 0-05 g. of Zn in 50 ml., is added 3 g. to 5 g. of sodium acetate. 
After warming to 60® to 70®, the zinc is precipitated by the addition of excess 
of the alcoholic 8-hydroxyquinoline solution. The precipitate is collected 
washed and dried. If dried at lOO®, the composition is Zn(CoHeON)s,14^H80 
and the Zn content is 17-18%; at 120® to 130® the crystals become anhydrous, 
and then contain 18-50% of Zn. The precipitate may also be deterrmned 
volumetrically as described for magnesium. Each millilitre of N/5 bromine is 
equivalent to 0-001635 g. of Zn. 
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The oxine complex can be weighed as the dihydrate after drying at 98®, 
After drying at 160® the weight of the precipitate corresponds to the crystalline 
anhydrous form. The slightly high results at 1 10® are therefore associated with 
residual dihydrate, and at 140® presumably with the retention of water by the 
anhydrous form in the amorphous condition. The practical point emerging is 
that instructions need to be more precise than, say, ‘Mry at 100®* ; the hydrated 
form may possibly be retained by drying in a steam oven, but the more certain 
procedure is to dry the anhydrous form at 160®. — R. C. Chirnside, C. F, 
Pritchard and H. P. Rooksby, Analyst^ 1941, 399. 

Zinc in Food, Determination of zinc in foods using diphenylthiocarbazone. 
Results are given for a variety of food materials. — N. D. Sylvester and E. B. 
Hughes, Analyst^ 1936, 734. 

Zinci Oxidum {B.P.), ZnO==81*38. Loses not more than 1% 
-on ignition, and then contains not less than 99% of ZnO. Assayed 
by dissolving the substance and ammonium chloride in excess 
N/1 sulphuric acid and back titrating with N/1 sodium hydroxide 
to methyl orange. The U.S.P. XII omits the ammonium chloride 
in the titration to methyl red indicator, and requires a purity of 
99% in the freshly ignited substance. 

Emplastrum Zinci Oxidi (B,P.C.). Weight per sq. yd. not 
less than 8 oz., and of the base cloth 3i oz., and the difference 
between these weights not less than 3^ oz. The cotton cloth 
complies with the standard for the cotton cloth of Emplastrum 
Adhesivum. Tensile strength of the warp, not less than 45 lbs. 
per inch width. 

Unguentum Zinci Oxidi (U.S.P. XII) is assayed by ignition and weighing 
the greyish-white residue of oxides. 18*5 to 21 *5% of ZnO should be indicated. 

Calamina (JB.P.C.Supp, IV). Residue on ignition, 68 to 90%. 
Matter insoluble in hydrochloric acid, not more than 1%. The 
filtrate from 2 g. shaken with 20 ml. of water and 5 ml. of glacial 
acetic acid remains clear on addition of 5 drops of potassium 
chromate solution (limit of lead) and the filtrate from 0*5 g. 
shaken with 5 ml. of water and 1 *5 ml. glacial acetic acid, made 
ammoniacal and precipitated with hydrogen sulphide, on acidifica- 
tion with acetic acid and addition of ammonium oxalate solution 
produces no turbidity (limit of calcium and barium salts). 
Calamina Praeparata, N.F. VII, loses on ignition not more than 
1 % and then, by titration of the filtrate from solution in excess 
standard sulphuric acid with standard sodium hydroxide to 
methyl orange, contains not less than 98% of ZnO. 

The following tests for purity are recommended by the Sub-Committee on 
Inorganic Chemicals of the Committee on General Chemistry; — ^Dissolve 1 g. 
in. 2Q ml. of warm dilute hydrochloric acid, filter, and wash with water; the 
residue after being dried at 100® weighs not more than 0*01 g. (limit of matter 
insoluble in hydrochloric acid). Shake 1 g. with 10 ml. of water and filter; the 
filtrate is colourless (absence of water-soluble dyes). Shake 1 g. with 10 ml. 
of alcohol (90%) and filter; the filtrate is colourless (absence of alcohol-soluble 
dyes). Dissolve 2 g. in a mixture of 20 ml. of water and 5 ml. of glacial acetic 
acid, filter, and add 5 drops of solution of potassium chromate; the solution 
remains clear (limit of lead). Dissolve 1 g. in a mixture of 10 ml. of water and 
2*5 ml. of glacial acetic acid, filter, make alkaline by the addition of solution of 
ammonia, and add 2 ml. of solution of ammonium oxalate; no turbidity is 

g reduced (limit of calcium and soluble barium salts). 0-5 g. dissolved in water 
y the addition of 3 ml, of nitric acid, complies with the limit tests for chlorides. 
0*2 g. dissolved in water by the addition of 2 ml. of hydrochloric acid, complies 
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with the limit test tor sulphates. LeavM, on ignition, not less than 68%, and 
not more than 72%, of residue, — (.British Pharmacopoeia Commission Retort. 
No. 14, September 1939.) 

Nebcalamma Praeparata (N.F. VII). Contains, after ignition, not less than 
92% ZnO. In the assay, iron is removed by precipitation with excess am- 
monium hydroxide, and the filtrate, after addition of slight excess HCl, is 
titrated against N/10 potassium ferrocyanide, using ferrous ammonium 
sulphate as indicator. 

Zinci Oleostearas (B.P.C.), By the B.P. method for Zinci Stearas, it 
contains 12 to 14% of zinc, calculated as ZnO. 

Zinc (Peroxyde de) (Fr. Cx. 1937) by titration with potassium permanganate 
contains not less than 35% ZnO a. 

Zinci Stearns (B.P.). Contains zinc equivalent to from 13 to 15-5% of ZnO. 
Assaj^ed by boiling in excess of N/10 sulphuric acid for 10 minutes, filtering 
and titrating the filtrate and washings with N/10 sodium hydroxide to methyl 
orange. The U.S.P, XII substance, assayed similarly, is of the same strength. 

Titanic Chloride j TiCU, is kept in sealed tubes. It reacts violently with 
water and forms a white precipitate. On adding ammonia complete precipitation 
of the hydroxide occurs. 

Titanoas Chloride, TiClsi is suppli^ in 15% solution which is used as a 
reducing agent and employed in volumetric analysis for the determination of 
iron and of organic nitro-compounds. N/10 solution is prepared by diluting 
approximately 1 volume with 1 volume of concentrated hydrochloric acid and 
8 volumes of water and standardising immediately before use with N/10 ferric 
ammonium sulphate. It should be freshly prepared, or preserved in an atmos- 
phere of hydrogen or carbon dioxide. 

Titanic Oxide, TiOj. A white powder, extremely insoluble in ordinary 
solvents. It does not dissolve in boiling nitric acid or aqua regia. Used as an 
ingredient of toilet powders and as a white pigment in place of “White Lead,** 
Rutile is the ore titanium dioxide used in leather dyeing. 

Tttonou« 5 >uIjpAato,,Tia(S 04 )s,usuallysuppliedm 15% solution, is employed 
as a reducing agent. 

Detection of Tin* Small amounts of tin may be detected by means of 
diazine green (syn, Janus green). The reagent is used as a 0*01% aqueous 
solution and the test is especially useful for the detection of tin in the presence 
of antimony in the sulphides obtained in systematic qualitative analysis. The 
sulphides are dissolved in strong hydrochloric acid and reduced with metallic 
iron. One drop of the solution is added to 1 ml. of the reagent. In the presence 
of tin there is a colour change from the blue to violet or red. 

Tin may be detected by using a-dinitrophenylaminesulphoxide, 
NH(C«H8*NOa)SO. The reagent is used as a 0*2% solution in N/10 sodium 
hydroxide. The tin is precipitated from the test solution by means of hydrogen 
sulphide and the liquid filtered. The precipitate and filter are boiled with 
concentrated hydrochloric acid, the solution filtered and to the filtrate is added 
a piece of zinc foil. While the zinc is dissolving, a stream of carbon dioxide is 
passed through the liquid. When the metal has dissolved, 2 ml. of reagent is 
added and the mixture heated for 2 minutes, carbon dioxide still being passed 
through it. The liquid is diluted with water, 1 to 2 drops of ferric chloride 
solution added and the liquid filtered. If tin is present, the filtrate is coloured 
violet. For the detection of tin in, for example, canned foods the organic matter 
must first be destroyed by boiling with sulphuric acid and potassium bisulphate. 

Determination of Tin in Foods. A distillation method for quantitative 
separation and estimation of tin in foodstuffs is described: — Incinerate 5 to 20 
g. material, according to the amount of tin suspected, in a silica dish. Transfer 
the charred mass to a distillation flask and transfer any residue in the dish by 
digestion with subhuric acid A.R. Make up volume in flask to 30 ml. with 
sulphuric acid A.R. Connect the flask to a water-cooled condenser attached 
to three small wash bottles, each containing 5 ml. of water. Heat the distillation 
flask in an oil bath to 220® and drop hydrobromic acid (sp. gr., 1*46-1 *49) 
on to the contents of the distillation flask, at the rate of 1-2 drops per second. 
Meanwhile, maintain a steady current of dry CO a through the absorption flasks. 
Continue the distillation for 30 to 45 minutes. Rinse the condenser and dilute 
the distillates to 50 to 100 ml., according to amount of tin suspected. 
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Colorivtetric Determination . — Take an aliquot portion of distillate containing 
20-25 ag. of tin and add just sufficient phenol (25% in glacial acetic acid) to 
render It free from bromine. Determine the acidity by titration with N sodium 
hydroxide using methyl orange indicator. For the test, take a further aliquot 
portion, and add phenol reagent and the calculated amount of 30% sodium 
hydroxide solution. Add 4 drops of thioglycollic acid (0*04% aqueous solution) 
to reduce stannic tin, 3 to 4 drops of a fairly stiff agar agar mucilage and 1 ml. of 
0*1% solution of toluene-3 : 4-dithiol in 1% w/v solution of sodium hydroxide. 
Make up the total volume to 10 ml. Heat the solution in boiling water for 1 
minute and compare the resulting colour with those given by standard tin 
solutions, similarly treated. — H. N. Law, Analyst, 1942, 283. 

Detection of Molybdenum and Tungsten. To 10 ml. of the solution 
to be examined, containing between 1 and 0*02 mg. of molybdenum or tungsten, 
add sodium hydroxide or hydrochloric acid until the mixture is neutral to 
litmus, and then 10 drops of hydrochloric acid and 3 drops of thioglycollic acid. 
Molybdenum gives a bright yellow solution, tungsten a colourless solution. 
Mix this solution with 1 ml. of dimercaptobenzene (dithiol) reagent, and boil 
for 3 to 4 minutes. Molybdenum gives a dark green precipitate and tungsten 
a light greenish-blue precipitate. Finally, cool the mixture and add an excess 
of ammonia (0*880). A bright blue colour indicates rnolybdenum, a colourless 
solution tungsten. Iron interferes with the test and if present should first be 
precipitated by sodium hydroxide and filtered off. — H. Hamence, Analyst^ 
1940, 152. 


ZINGIBER 

Zingiber (JB.P.)* Alcohol (90%)-soluble extractive, not less 
than 4 ’5%. Water-soluble extractive, not less than 10%. Ash 
limit, 6%. Water-soluble ash, not less than 1*7%. Zingiber, 
U.S.P. XII t yields not less than 4*5% of ether-soluble extractive 
and not less than 12% of cold-water extractive. 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
ginger as the washed and dried, or decorticated and dried, rhizome of Zingiber 
officinale Roscoe. Required to contain not less than 42% of starch, not more than 
8% of crude fibre, not more than 1% of lime, not less than 12% of cold-water 
extract, not more than 7% of total ash, not more than 2% of ash insoluble 
in hydrochloric acid, nor less than 2% of ash insoluble in cold water. Jamaica 
Ginger: Ginger grown in Jamaica, containing not less than 15% of cold-water 
extract and otherwise as ginger. Limed Ginger, bleached ginger: whole ginger 
coated with calcium carbonate, containing not more than 4% of calcium carbonate 
nor more than 10% of total ash, and otherwise as ginger. — S.R.A., F,D., No. 2, 
Rev, 5, Nov. 1936, 

Proportion of Extractive, The darker outer layers of ginger yield much 
higher proportions of extractive to alcohol and to ether than are yielded by the 
inner portions. Four samples of (scraped) Jamaica ginger gave the following 
ranges of percentage yields for the outer and inner portions respectively.:-— 
Alcohol, 4*4 — 5*0, and 2-4 — 2*8; ether, 5*5 — 6*7 and 3*0 — 3*5. With African 
ginger (5 samples) the figures were: — Alcohol, 6*5 — 9*1 and 3*4 — 4*0; ether, 
9*2 — 13*0, and 4*2 — 4*9. With Cochin ginger (5 samples) the figures were; — 
Alcohol, 6*0 — 8*2 and 2*5 — 3*2; ether, 8*4—11*2 and 2*8— 4*0. Only 
3 out of 13 samples of exhausted ginger showed gelatinised starch granules 
and since low values for the extractive may be due to the removal of the outer 
layers, it is not possible to detect the presence of small admixtures of exhausted 
ginger with certainty. It may be assumed that a sample with an alcoholic 
extract of less than 3,*0% is adulterated. One with an alcoholic extract of 3 *0— 
4*5% may be genuine but the fibre should be less than about 3*0% and the 
aqueous extract not less than about 12%.^ — G. D. Elsdon and C. Mayne, 
Analyst, 1937, 836. 
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An early attempt to control the advertising and sale of pro- 
prietary medicines for which extravagant therapeutic claims were 
made was the publication by the British Medical Association of 
Secret Remedies: What they cost and what they contain (1909), 
followed by More Secret Remedies (1912). In 1912 the House of 
Commons appointed a Select Committee to inquire into the con- 
ditions prevailing in the United Kingdom regarding the sale and 
advertising of proprietary medicines, medical preparations and 
appliances. The Report of the Committee was issued in 1914 and 
was reprinted as a supplement to the Lancet^ January 10, 1925 
(“Sale of Patent Medicines.”) It was found that this country 
differed from the Dominions and most foreign countries in having 
no Government Department or official charged with the duty of 
controlling the advertising and sale of proprietary remedies, 
and that the existing law offered no check to gross abuse of the 
public. It was recommended that the administration of the law 
governing the advertising and sale of patent, secret and pro- 
prietary medicines be part of the functions of the Ministry of 
Health. The Committee considered that the exhibition of formulse 
was not a “proper, practical or effective measure.” The reasons 
given for taking this view were, firstly, that such a procedure 
would inflict grave hardship, sometimes amounting to ruin, upon 
proprietors of secret remedies and losses of their investments upon 
shareholders. Secondly, that the disclosure of composition would 
be meaningless to most purchasers. Thirdly, that it was the duty of 
the State to protect subjects against injury and fraud. Experience 
during recent years of the practice of “de-stamping” {vide infra) 
has shown that the fear that disclosure of formulae might involve 
the proprietors of secret remedies in ruin was completely ground- 
less. The Committee further suggested that pure drugs, vended 
entire imder fancy names, should no longer be exempt from duty, 
that the distinction between the name of an ailment and the name 
of an organ, the seat of that ailment, should be abandoned, and 
that the exemption should not apply to medicines generating 
carbonic acid gas. It was also recommended that reference to the 
patent medicine stamp in advertising matter should be prohibited 
and that no name of a proprietor or firm should be printed on 
the stamp* The report also dealt with the law relating to pro- 
prietary medicines in the British Dominions, Germany, Austria, 
Hungary, France and Italy. 

Proprietary Medicine Bills 

In July, 1920, a Bill based on the recommendations of the 
Select Committee was introduced into the House of Lords. Among 
the proposals were the prohibition of the sale or advertising of 
remedies purporting to treat or cure certain diseases and the 
registration of proprietary medicines and their owners. The 
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proprietary medicine register was to be in two parts, one of which 
was to be used exclusively for recording the composition of the 
medicines. Authority was to be given to the Minister to require 
the disclosure on the label of any poisonous or dangerous 
ingredient, but apart from this no disclosure was to be required. 
Powders were to be given to remove a medicine from the register 
if it was considered injurious to health. 

A Proprietary Medicine was defined as any medicine held out 
by advertisement, label, or otherwise in writing, as efficacious for 
the prevention, cure or relief of any malady, ailment, infirmity or 
disorder affecting human beings and 

(а) which is sold under a trade name or trade mark to the use 
of which any person has or claims or purports to have an 
exclusive right; or 

(б) of which any person has or claims or purports to have the 
exclusive right of manufacture or for the making of which 
any person has or claims or purports to have any secret. 

For an analysis of the provisions of the Bill as amended in the 
Committee of the House of Lords, see Chem. & Drugg.^ ii/1920, 
1472; see also ibid., ii/1920, 1503 and i/1921, 49. 

After reaching the Report stage in the House of Lords the Bill 
was not proceeded with on account of the dissolution of Parlia- 
ment. A further Bill, with essentially the same provisions, was 
drawn up by the Health Advisory Committee of the Labour Party 
and introduced in the House of Commons in May 1931, but was 
afterwards withdrawn. 

Throughout-the discussions on the Bill exception was taken to 
the disclosure of formulae of proprietary medicines, but the 
position in this respect was altered completely by “de-stamping** 
(see below). 

At the request of the Standing Committee on Scientific 
Research of the Economic Advisory Council, the Council of the 
Royal College of Surgeons gave their views on patent medicine 
legislation, the following being abstracted from a statement 
appearing in the 1934 Annual Report of the College. 

“In the opinion of the Council the problem can only be 
adequately dealt with on the lines of the Select Committee of 1914 
by bringing the sale of proprietary medicines and appliances 
under the control of the Ministry of Health. Such control should 
ensure: (1) that the article is not injurious; (2) that the description 
of its therapeutic action is not fraudulent; (3) that the sale of the 
article and the method of its advertisement are not against the 
public interest; (4) that no medicine or appliance is advertised as 
a cure for any of the following diseases and conditions: — blindness, 
Bright’s disease, cancer, consumption, diabetes, epilepsy, fits, 
locomotor ataxy, lupus, paralysis.” — per Brit. ined. ii/1934, 822. 

In Canada a proprietary or patent medicine is defined by the 
Proprietary or Patent Medicines Act as “any artificial remedy or 
prescription manufactured for the internal or external use of man, 
the main composition or definition of which is not to be found in 
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the British Pharmacopceia ... or other recognised and approved 
pharmacopoeias or formularies ... or upon which is not printed 
in a conspicuous^ manner the true formula or list of medicinal 
ingredients contained in it.” — Pharm. J., ii/1934, 590. 

Medicine and Surgical Appliances (Advertisement) Bill 

In 1936 a Bill with the above title was introduced into the House 
of Commons as a private member’s Bill. The following were the 
principal provisions of this measure: — 

(1) Prohibition of holding out a medicine or appliance, whether 
directly or by implication (a) as a cure of Bright’s disease, 
cancer, consumption, diabetes, epilepsy, fits, locomotor 
ataxy, lupus, or paralysis; (b) as a cure of amenorrhcea, 
hernia, blindness, or any structural or organic ailment of 
the auditory system; (c) for procuring miscarriage; (d) for 
the cure of habits associated with sexual excess, or for the 
promotion of sexual virility in men or of sexual desire in 
women. 

(2) Prohibition of publication of invitations to diagnosis by 
correspondence or to treatment of the above ailments by 
correspondence. 

(3) Provision was made to permit of advertisements of medicines 
for the above ailments being sent to medical practitioners 
and others. 

When the Bill came up for second reading in March 1936, 
opponents suggested that it would unduly restrict the activities 
of the unorthodox practitioner, and that it was designed to safe- 
guard the business of qualified doctors and chemists far more than 
to safeguard the public. Eventually, it was found that a quorum 
could not be obtained, and the House was “counted out.” The 
British Advertising Association, which includes the proprietors 
ofnnany of the most extensively advertised remedies has, how- 
ever, adopted the criteria contained in this Bill and all advertise- 
ments of members of the Association must now conform to them. 

Proprietary Medicines and Revenue 

The immense increase in the sale of patent medicines since the 
Select Committee of 1912 was appointed is indicated by the fact 
that in 1928-9 the revenue alone from Medicine Stamp Duty 
reached a maximum of £1,333,512, whereas Dr. Cox, before the 
Select Committee (1912), made the statement {Chem, & Drugg., 
i/1912, 923) that £2,500,000 had been spent by the public on 
patent medicines since 1908. The Report (1937) of the Select 
Committee on Medicine Stamp Duties suggested that, at a 
conservative estimate, the annual (retail) turnover in proprietary 
medicines was not less than £20,000,000. The number of patent 
medicine licence holders had increased from 29,000 in 1903 to 
190,000 in 1934. Since 1929 the yield from the duty had rapidly 
decreased owing to the practice of de-stamping, and amounted 
only to £747,930 in 1935-6. 
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‘‘De-Stamping” 

The Schedule to the Medicine Stamp Act, 1812, exempted from 
duty, when sold by chemists or doctors, any preparation containing 
ingredients of which the “different denominations, properties, 
qualities, virtues and efficacies ... are known, admitted, and 
approved of in the preservation, cure, or relief of any disorder 
... in anywise affecting the human body,” provided that no 
claims were made by manufacturer or vendor to the possession of a 
special right to prepare the medicine or of special skill in com- 
pounding the ingredients. A further condition of this exemption 
was that the medicine must not be and must never have been held 
out by the owner, compounder or first vendor as a cure for a 
disease. Once a medicine was liable to duty it was always liable, but 
this rule was easily evaded by making some slight alteration in 
the formula. 

In order to take advantage of these exemptions, the majority of 
proprietary medicine manufacturers supplied, for sale by chemists, 
unstamped articles the formulse of which were printed on the 

label; such preparations were vended as, say, “ ^Brand Cough 

Mixture.” The brand name was registered as a trade-mark, which 
conferred proprietary rights on the name^ although the label bore 
some statement such as “Proprietary rights are not claimed in the 
formula or method of preparation of this article except in the 
registered trade-mark.” The majority of extensively advertised 
proprietary- medicines were sold unstamped under brand names, 
the fomiulae being disclosed, 

Prior to 1930 the Commissioners of Customs and Excise had 
always regarded the exemption of known, admitted and approved 
remedies as applying to preparations of which the formula was 
published in a recognised work of reference (such as the i5.P., 
B.P.C.f or the Extra Pharmacopoeia) y provided the label bore an 
indication of the source of the formula. In 1930, they issued a 
notice requiring a “definite and complete statement of the actual 
ingredients (i.e., the full fonnula with proportions), and a state- 
ment that no proprietary rights are claimed in the medicine” to 
be printed on labels, cartons, etc. In 1932 an attempt to enforce 
this ruling in the Courts was unsuccessful (Attorney-General v, 
Lewis and Burrows), and exemption could be successfully claimed 
if the label indicated where the formula might be found in a well- 
known book of reference and proprietary rights were disclaimed. 

Select Committee on Medicine Stamp Duties 

The decline in revenue due to de-stamping led in 1936 to the 
appointment of a Select Committee “to consider the duties of 
excise chargeable under the Medicine Stamp Acts, and to make 
recommendations for the alteration of those duties, if thought fit, 
with a view to reforming the law relating thereto.” The Com- 
mittee, which reported in 1937, found that the existing law was 
quite inappropriate to modern requirements and that wholesale 
evasion of duty was practised. They considered that the trade in 
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medicinal articles was suitable for taxation, that the same product 
should not be sold by different vendors stamped and unstamped, 
and that a far larger range of preparations should be made liable 
to duty. The Committee proposed that duty should be chargeable 
on practically every type of preparation, whether a medicine, 
toilet requisite, cosmetic, article of confectionery, or medicated 
wine, which was recommended, held out or advertised in any way 
whatsoever for the prevention, cure or relief of any human ailment, 
etc., or for the protection or maintenance of bodily health. They 
proposed that exemption be granted to medicines recommended 
and sold to doctors and dentists, to medicines supplied to doctors 
and dentists for professional use and to all preparations supplied 
to doctors, dentists or pharmacists for dispensing purposes. They 
further urged that consideration should be given to the propriety 
of taxing foods and certain appliances (such as deaf aids), beverages 
and other preparations adveiijised as possessing properties 
beneficial for health. It was suggested that if difficulty was 
experienced in distinguishing between cosmetics which claim to 
be remedial and those which do not, consideration should be 
given to the taxation of all cosmetics. The rate of duty proposed 
was Jd. for articles retailing at Jd., exclusive of duty, rising to I d. 
for those retailing from 3d. to 6d., and Id. for every 6d. thereafter. 

The sweeping character of these proposals evoked vigorous 
opposition from the interests affected. Among the objections raised 
to the suggestions were the necessity of stamping medicines 
dispensed in accordance with doctors’ prescriptions and the fact 
that simple remedies such as Epsom salts would be dutiable if, 
at the time of sale, any recommendation was made as to their 
therapeutic effect. 

Pharmacy and Medicines Act, 1941. 

In April 1939 the Chancellor of the Exchequer, in opening the 
Budget, announced that the troublesome question of the Medicine 
Stamp Duties was to be settled finally by their abolition as from 
September 2nd, 1939, a date chosen to enable the existing licences 
to expire as they normally did on September 1st and also to give 
time to allow sufficient opportunity for the disposal of existing 
stocks. The cost to the Exchequer was estimated as £770,000 
in a full year. Considerable opposition was aroused on a number 
of grounds. The proposal destroyed the long established 
pharmacists’ privilege in respect of ‘‘known, admitted, and 
approved remedies” as no alternative was proposed and, if the 
duty was removed without some form of control, there would be 
no inducement to disclose the composition of any preparation. 
About two hundred Members of Parliament signified their in- 
tention to support an amendment to the Finance Bill with the 
object of postponing the repeal of the duties for five years. In 
the subsequent debate the Chancellor yielded to the wishes of the 
House and agreed to the postponement of the repeal for twelve 
months. At the same time he invited the House to assist him in 
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devising a workable measure to replace the obsolete enactments. 
The parliamentary discussion is reported in the Pharmaceutical 
Journal for July 1st, 1939. The Chancellor of the Exchequer, in 
the following August, announced that he and the Minister of 
Health jointly would appoint a Committee to consider the control 
and taxation side of the question. For the year ending March 3 1 st, 
1939, the total net receipts were £725,640, a figure £7000 lower 
than 1 938 and the low’est since 1 934-5. The number of licences 
issued had increased by about 3500 to a total of 167,371. It was, 
however, not until the introduction of the Budget in April 1941 
that the Chancellor of the Exchequer was able to announce that 
he proposed to repeal the medicine stamp duties as from 
September 2nd, 1941. Sir Kingsley Wood said: 

“The Committee will also remember that when the Finance Bill of July was 
being debated the question was raised of the application of the Purchase Tax to 
medicines subject to medicine stamp duty. It was pointed out that this 
involved a tax upon a tax, and comments were made upon the medicine stamp 
duties themselves which, as my predecessor told the House in 1939, had become 
administratively unworkable, and which it was hightly desirable to repeal on 
that ground. 1 undertook before the introduction of the next Finance Bill to 
see whether the parties could be got together to hammer out some reasonable 
solution of the position. 

“I am glad to be able to inform the Committee that the various interests 
concerned with the duties, assisted by my hon. and gallant Friend the Member 
for the Lonsdale Division of Lancashire (Sir Ian Fraser), have come together 
and have reached an agreement. I have consulted my right hon. Friend the 
Minister of Health on the matter, and as a result I am in a position to announce 
that the medicine stamp duties will be repealed and that my right hon. Friend, 
in accordance with the understanding which has been reached, will as soon 
as possible introduce legislation, the object of which will be to maintain a fair 
balance between the interests of the pharmacists and of other vendors. The 
repeal will come into operation from September 2nd so as to allow reasonable 
time for disposal of stamped stocks. We shall part therefore with the Act of 
1802 and other Acts on this matter which in process of time have become a 
museum piece of administrative complexity. The cost of this repeal will be 
,C640,000 this year and £840,000 in a full year.” 

Earlier in the year the Proprietary Association of Great Britain 
had presented a Memorandum dealing with the problem to the 
Chancellor which indicated the basis of an agreement between the 
interested parties in the following terms: — 

The Pharmaceutical Society of Great Britain, the National Pharmaceutical 
Union, the Scottish Pharmaceutical Federation, the Comi3any Chemists* 
Association and the Wholesale Drug Trade Association will raise no objection 
to the repeal of the Medicine Stamp Acts if at the same time there is inserted 
in the Finance Act repealing these duties a provision which gives the pharmacist 
equivalent privileges in exchange for that which he now enjoys, and this has 
been embodied in a draft Bill which is Annexure No. 2 hereto. The Pro- 
prietary Association of Great Britain and some of the other parties concerned in 
these negotiations have agreed that the acceptance of Annexure No. 2 shall be 
coupled with an undertaking by the Proprietary Association of Great Britain 
to support a Bill to control the industry, which Bill has been prepared and agreed 
in principle. The Proprietary Association of Great Britain undertakes to 
support this Bill accordingly, and it is hoped that the appropriate Government 
Department will, when opportunity arises, also support this Bill and introduce 
it as a legislative measure. 

On June 26th, 1941, the Government Bill was introduced. The 
Lord President of the Council, the Chancellor of the Exchequer, 
the Secretary of State for Scotland, the Attorney- General and 



PROPRIETARY MEDICINES 379 

Mr. Paake, Under-Secretary, Home Office, supported the Bill 
which, in addition to repealing the stamp and licence duties, 
proposed to regulate the sale of medicines, to prohibit advertise- 
ments relating to certain medical matters and at the same time 
effect some minor amendments to the Pharmacy and Poisons 
Act, 1933. During the Committee stage of the Bill the following 
additional clauses were proposed, but the first was withdrawn 
and the second negatived on a vote: — 

(a) No person shall sell or advertise under a fancy proprietary name any 
preparation having essentially^ the same composition as preparations listed in 
the current editions of the British Pharmacopoeia or of the British Pharmaceutical 
Codex. 

(b) No pjerson other than a person authorised under sub-section (1) of section 
seven (section 12 of the Act) shall sell any article comprising a substance recom- 
mended as a medicine under a proprietary designation unless it was, at the time 
of the passing of this Act, being sold under that designation. 

Royal Assent was given to the Bill on August 7th, 1941. The 
essential provisions as they affect the sale of medicines are: — 

Advertisements, Advertisements relating to Bright’s disease, 
cataract, diabetes, epilepsy or fits, glaucoma, locomotor ataxy, 
paralysis or tuberculosis in terms which are calculated to lead to 
the use of the articles for the purpose of the treatment of human 
beings are prohibited (Section 8). Advertisements published by 
certain public bodies and by voluntary hospitals are excluded from 
the prohibition. A defence is provided to allow publication of 
such advertisements to a restricted group of persons which 
includes registered medical practitioners, registered pharmacists, 
authorised sellers of poisons and nurses and those undergoing 
training for such registration. Permission has since been given 
by the Minister of Health, under powers conferred on him, 
“permitting the publication of any advertisement referring to 
insulin in terms which are calculated to lead to its use for the 
purpose of the treatment of human beings for diabetes, but not 
otherwise referring to any article, or articles of any description, in 
such terms as are mentioned in subsection 1, section 8, of the 
Phannacy and Medicines Act, 1941.” Advertisements referring 
to articles in terms which are calculated to lead to the use of the 
articles for procuring the miscarriage of women are prohibited by 
Section 9 of the Act, which does not contain the defence provided 
for the preceding section, although Section 10 provides a defence 
restricted to advertisements in technical publications. 

Disclosure of Composition, Any substance which is referred 
to in terms which are calculated to lead to the use of the substance 
for the prevention or treatment of any ailment, infirmity or injury 
affecting the human body must have a quantitative disclosure of 
composition. 

An exception is provided in the case of an article prepared for a 
particular person if it is prescribed for the needs of that person. 
This proN'ision allows the supply of counter-prescribed medicines 
complying with the stated terms of exemption and consequently 
disclosure is not necessary in such cases. 
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Selection of Name, Misleading and unscientific terms must 
not be used. The Act requires the Poisons Rules procedure to be 
followed for those ingredients which are poisons. If not a poison 
the British Pharmacopoeia or British Pharmaceutical Codex titles 
must be used where applicable. Either the English, full Latin, 
precise abbreviated form or synonym may be used, but not 
chemical formulae. 

Where the preceding methods cannot be applied the recognised 
and accepted scientific name or other name which gives a true 
description of the ingredient must be used. 

Statement of Quantities. No quantity need be stated where 
the substance as a whole has an appropriate description as indi- 
cated above. The amount of an ingredient is to be stated as the 
approximate percentage or the approximate quantity in each 
container. An alternative is provided, e.g.,in the case of tablets 
and powders, where the amount in each portion may be stated. 
Unless the article is a poison it is not necessary to state the number 
of “portions** in each package. The disclosure must be placed 
on the immediate container, e.g., bottle, box or each individual 
wrapper where single powders are supplied from bulk packings. 
An exception to the disclosure requirement is made if the substance 
is referred to in terms which are not ‘‘terms which give a definite 
indication that the substance is intended to be used as, or as part 
of, a food or drink, and not as, or as part of, a medicine.** 

Restriction on Sales. All retail sales of recommended 
medicines must be made from a shop and are restricted to certain 
classes of persons. The seller may be a doctor, dentist or 
authorised seller of poisons or, if not a member of one of these 
classes, one who has served a regular apprenticeship and on 
August 7th, 1941, was carding on the retail sale of drugs on his 
own account with the business, so far as it concerns the sale of 
drugs, under his personal control. Sales by an authorised seller 
of poisons are restricted to premises registered under Part 1 of 
the Pharmacy and Poisons Act 1933. Sales of a dried, crushed or 
comminuted plant or a mixtufe of such plant or plants with water, 
also natural, or artificial imitations of natural mineral waters can 
be made by all traders provided the sale is made from a shop. A 
person not authorised as described above may sell proprietary 
medicines subject to certain limitations, the effect of which 
practically restricts the sale of non-proprietary recommended B.P, 
and B.P.C. preparations to the authorised class of sellers. The 
Act defines “proprietary designation** in terms which, in effect, 
bring the article within the scope of the Act if the seller describes 
it, or if the article is labelled, in such a way as to indicate the goods 
of a particular person. 

FORMULiE OF PROPRIETARY MEDICINES 

Owing to the legislation w^hich now makes compulsory the 
disclosure of formulae on all preparations sold for medicinal use, 
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we are able to provide fuller information on the composition of 
so-called * ‘patent medicines/’ The following list is composed of a 
representative selection of nationally advertised remedies supplied 
through the normal wholesale channels as being those in most 
frequent demand. In most cases, the name of the manufacturer 
is given together ^ with the principal claims and uses of each 
preparation. All information relating to both formulce and uses is 
stated precisely in the manner in which it appears on the label of 
the container or in accompanying literature. An indication of the 
recommended dosage is also given. 

The disclosure of formulae has abolished the principal criterion 
by which ethical remedies were formerly distinguished. Although 
the disclosure is frequently vague and sometimes misleading, to a 
degree sufficient to prevent the production of an exact imitation, 
secret remedies are to-day non-existent. For this reason the 
question as to whether a product is ethical or non-ethical, whether 
it should be described in Volume I or Volume II of the Extra 
Pharmacopoeia^ can no longer be determined by reference to the 
amount of infomiation available as to its composition. A more 
practical discrimination is made possible by considering the 
method of distribution, i.e., whether a preparation is sold to the 
public by advertisement and without reference to the require- 
ments of the individual patient or whether it is a product recom- 
mended or prescribed by doctors or pharmacists for the treatment 
of individual patients. 

Adrax Tablets (17. B. Cartwright Ltd., Ratodon). “A scientifically devised 
double treatment restoring to the kidneys and bladder their normal functions. 
A cure for backache, bladder weakness, lumbago, rheumatism, acidity, bladder 
irritation.” Formula: — White tablets: — ^Pot. Bicarb, gr. 14, Sod. Acet. gr. 11, 
Pot. Cit. gr. 11, Acid. Citric, gr. 0-7. Brown tablets: — ^Aloes gr. 1, Potas. Nitras 
gr. 1, Asafoetida gr, 1, Methylthionin Hydroch. gr. 01. Juniper min. 
Capsicum gr. Excipient q.s. 

[P21 Aero-Cotarol (Maw, Son & Sons, Barnet). “A scientific germ-destroying 
vaporant of remarkable potency. For the treatment and prevention of influenza, 
bronchitis, asthma, catarrh, whooping cough and all respiratory disorders.” 
Formula: — Contains 44*5% w/w of cresols. 

Agarol Compound (William R. Warner & Co. Ltd., London). “A 
perfectly homogenised emulsion. Indicated in constipation.” Formula: Active 
constituents: Paraff. Liq. 25% v/v, Phenolphthal. 1-3% w/u, Agar 0-2% w/v.* 
Dose: 4 to 1 tablespoonful. Children, 4^ to 2 teaspoonfuls. 

Agocholine Soluble Granules (Befigud & Co. Ltd., Wembley). “A 
valuable remedy in jaundice, congestion of the liver and gall bladder, and 
subacute and chronic cholecystitis whether stones are present or not, Relieves 
the loc^ and general symptoms of hepatic origin, such as nausea, vertigo, 
migraine, urticaria, anorexia and constipation due to biliary insufficiency.” 
Formula: — ^Approx. Percentages, Peptone 6*2, Mag. Sulph. 31*4, Saccharum 
Alb. 62*4. Dose: 1 to 3 tea^oonfuls. 

Agonsair (Agonsair Co. Ltd., London). “For destroying nits and vermin. 
Harmless in nature.” Formula: — ^Active Ingredients: Quassias Lignum 7*0%, 
Ol. Rosmarini 0-5%, Sod. Borate 1-5%, Spt. Meth. Indust. 15*0%, Ext. 
Quassiae 0'5%. 

Alasil Brand (A. Wander Ltd., London). “For rheumatism, influenza, 
colds, headache, neui'algia, toothache and for relieving pain generally.” 
Formula: — 5 grs. Acetyl-Salicylic Acid, 6 grs, Alocol (Colloidal Hydroxide of 
Aluminium) and 14' grs. of Calcium Phosphate Bi basic. 

Alka-Zane (W. R. Warner & Co. Ltd., London). “Alkalizer, antacid, 
diuretic. Alka-Zane promotes the elimination of those acid products of 
metabolism, the excessive formation and retention of which in the body may 
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lead to acidosis, acidaemia and similar conditions.” Formula: — Sod. Bicarb. 
4S%, Pot. Bicarb. 7%, Ac. Cit. 24%, Soda Cit. 12%, Calc. Phosph. 3-5%, 
Mag. Phosph. 3-5%, Calc. Glycerophosph. 1*6%. Dose: 1 heaped teaspoonful. 

Mkia Saltrates (Saltrates Ltd.^ Londoiii. “A positive and natural corrective 
for stomach, blood, liver, kidney, bladder and intestinal disorders. Unrivalled 
as a specific for rheumatism, catarrhal affections, dyspepsia, gout, etc.” 
Formula: — ^Magnes. Sulph. Exsicc, 27-57%, Sodii Sulph. Exsicc. 25-73%, 
Sodii Chlorid. 1-38%, Lithii Carbonas. 0-69%, Saccharin 0-06%, Effervescent 
base to 100-00%. Dose: 1 to 3 teaspoonfuls. 

Allcock Brand Porous Plaster (made in U.S.A.; European agency: — The 
Allcock Manufacturing Company^ Birkenhead), For rheumatism, neuritis, etc. 
Rubber 43*39%, Burgundy Pitch 27*14%, Frankincense 20-25%, Orris Root 
8-70%, Capsicum 0-27%, Beeswax 0*18%, Camphor 0-04%, Gum Elemi 
0-02%, Gum Myrrh 0-01%. 

[PI] Alophen {Parke, Davis & Co., London). Chocolate-coated pills. 
Formula: — ^Aloin J gr., Phenolphthalein | gr.. Strychnine gr.. Ext. Bella- 
donna B.P. ^ gr., Powd. Ipecacuanha gr. Dose: 1 to 3 pills. 

Aludrox Brand Amphoteric Gel {John Wyeth & Brother Ltd., London). 
“Acts as an amphoteric colloid in the removal of hydrochloric acid from the 
stomach.” Formula: — ^Aluminium hydroxide 6-0%, Sodium benzoate 0-5%, 
Oil of Pepermint 0-01%. Distilled Water 9-5%. Dose: 1 or 2 teaspoonfuls. 

Anaclasine Brand Tablets {Bengue & Co. Ltd., London). For anaphylactic 
states of alimentary origin. One tablet contains Hydrated Magnesium Hypo- 
sulphite Otis g., Hydrated Sodium Hyposulphite 0-03 g., Magnesium Silicate 
0-02 g., Hydrated Magnesium Bromide 0-01 g., Meat Peptones (beef, mutton, 
horseflesh, pork and game) 0-02 g., Fish and Crustacean Peptones (cod, 
whiting, gurnet and lobster) 0-01 g., Whole Egg Peptone 0-0025 g., Milk 
Peptone 0-005 g., Vegetable Peptones (peas, beans, lentils and cereals) 0-01 g., 
Peptone of Animal Gelatine 0-0025 g. 

Anadin Brand Tablets {Anadin Ltd., Xjondon). “For relief of pain, 
headache, neuralgia, neuritis, colds, rheumatism, periodic pains and for pain 
following tooth extraction,” Formula: — ^Each tablet contains acetphenetidin. 
2 gr., acetylsalicylic acid 4 gr., caffeine alkaloid i gr. Dose: Adults, 1 or 2 
tablets; children, i to i the adult dose. 

Analax {Analax Works, London). “A delicious fruit laxative pastille.” 
Seaweed 4%, Citric Acid 1 *5%, Phenolphthalein 9%, Sugar 63%. Dose: 1 or 2 
pastilles. 

Andrews Liver Salts {Scott 8c Turner, Netocastle-on-Tyne). “A pleasant- 
tasting effervescent saline which taken regularly helps to maintain perfect 
fitness by cleansing the body from accumulations of poisonous waste.” 
Formula: — Acid. Tart, and/or Cit. 21 to 25%, Sod. Bicarb. 23 to 27%, Mag. 
Sulph. 17 to 21%, other constituents 31 to 35%. Dose: 1 or 2 teaspoonfuls in 
a glass of water. 

|[P1] Anestan Asthma Tablets {Anestan Ltd., London). “A specialist’s 
infallible prescription for asthma, bronchitis, bronchial asthma, hay fevers.” 
Formula: — ^Active constituents: Fluoresc. Solub. 1-5%, Calc. Glucon. 1-0%, 
Theophyll. 2-0%, Ephed. 4-9%, Phenazon. 24-0%, Theobrom. 10-0%. 
Dose: 1 to 2 tablets. Children 4^ to 1 tablet. 

[PI] Anestan Brand Ointment {Anestan Ltd., London). “A miraculous 
healing ointment for eczema (all types) bad legs, abscesses, ring-worm, carbuncles 
and boils, running sores, acne.” Formula: — ^Titanii Salicyl. 0-31, Hydrarg, 
Oxid. Flay. 0-31% w/ta, Titanii Borat. 5-00, Flores Zinci 28-10, Adipis Suilli 
33-14, Adipis Lanae Hyd. 33-14, Liq. Azorubri q.s.. Perfume q.s. 

Antexema {The Antexema Company, London). “For eczema, insect bites, 
acne, chilblains, chafed skin and similar skin troubles of babies and adults.” 
Formula: — ^Petroleum jelly 35-4, Gum Acacia 12-4, * Boric Acid 1-5, Almond 
Oil or Nut Oil 1-5, Water 49-2. 

[PI] AntiKamnia Brand Tablets {The AntiK amnia Remedy Co., Fassett & 
Johnson, London), “For headache, neuralgias, toothaches, rheumatic and 
sciatic pains, colds, women’s pains, all pains and aches.” Formula: — Acetanilide 
3-000 grs., Caffeine Citrate 0-475 grs., Soda Bicarbonate 1 *525 grs., excipients q.s. 
Dose: 1 or 2 tablets. 

Antiphlogistine Brand {Denver Chemical Mfg. Co., London). “For 
inflammation and congestion.” Fornmla: — Sodium Lactate 43-vSU0%, Acid 
Boricum 00-100%, Acid Salicylicum 00-020%, Mentha; Ess. 00-002%, Menthyl 
Ess. 00-002%, Eucalypti Ess. 00-002%, Kaolin 56-374%. 
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Anusol Haemorrhoidal SuppositoHes iWilliam JR, Warner & Co., 
London), Formula: — Bism. Subgall. 2%, Bism. Resorcinate 1’75%, Bism. 
Subiod. 0-07%, Zinc. Oxid. 10*5%, Acid Boric. 18%, Bals. Peruv. 2*8%. 

Archanium {The Phenolaine Company, Goudhurst). “For rheumatism, 
backache, neuritis and fevers.** Formula: — Sodium Methyl Carboxyl 
Salicylate 90%, Sodium Bicarb. 10%, Traces of Potass., Bicarb., Sulphate and 
Chloride from Willow Ash. Dose: i* teaspoonful. 

Ashton and Parsons Infants* Powders {Phosferine {Ashton and Parsons) 
Ltd., Watford), “For children teething and for slight stomachic derangement, 
incidental to infancy.*’ Formula: — ^Tincture of Matricaria (1 in 10) 3*12%, 
Lactose 96*88%, Dose: Under six months, half a powder; above six months, 
one powder. 

Askit Powders {Askit Ltd.y Glasgow). “The scientific cure for bilious and 
nervous headaches — influenza, neuralgia, rheumatic and all nerve pains.” 
Formula: — ^This powder contains Acidum Acetylsalicylicum 0*6 gm., 
Acetphenetidin 0*49 gm., CafTeinae Citras 0*125 gm.,Magnesii Trisilicas 0*015 gm. 
Dose: 1 powder. 

Askit Tablets {Askit Ltd., Glasgow). “Cures headaches and all nerve pains.” 
Formula: — ^Acidum Acetylsalicylicum 2*375 gr., Acetphenetidin 1*85 gr., 
Caffeinse Citras 0*475 gr., Magnesii, Trisilicas 0*05 gr. Dose: 2 to 4 tablets. 
[PI] Asmadyn {John Wyeth & Bro., London). “To control spasm and reduce 
severity and frequency of attacks in asthma and hay fever.** Formula : — 
Phenazone gr. 1, Ephed. Hydr. Synth, gr. Dimethylxanthine gr. Trimethyl- 
xanthine gr. I, Grindel. Camp., gr. 1, Potass. Brom. gr. 2. Dose: 1 or 2 tablets. 
[PI] AsmoUn Brand Tablets {D. Mawdsley & Co., Manchester). “For 
astlima, catarrh, bronchitis.” Formula: — Fluoresc. Solub. 0*0015 grammes, 
Ephed. Hydrochlor. B.P. 0*02 grammes, Caffein 0*032 grammes, Theobrom. 
0*041 grammes, Calcii Gluconas 0*041 grammes. Base to 0*324 grammes. 
Dose: 1 tablet. 

Aspro {Aspro Ltd., Slough). “Speedily dispels headaches, nerve pains, 
nerve strain, colds, influenza, rheumatic pains, etc.”^ Formula: — ^Each of 
these tablets contains 5 grains purest Acetylsalicylic Acid. 

Asthmasan Brand Inhalant {Francis Riddell Ltd., London). “Com- 
position: Adrenalin 0*12%, Ephedrine 0*03%, Carbinyl-paraoxybenzoate 0*2%, 
Glycerine and Water ad 100%,’* 

Atkinson and Barker*s Infants* Preservative {Robert Barker & Son 
Ltd., Manchester). “For disorders incident to infants and for allaying the 
pains attendant on the cutting of their teeth, etc.” Formula: — Magnes. Carb. 
5%, Sod. Bicarb. 1*5, Sugar 9*75, Alcohol 7*0, Sweet Spirit Nitre 0*625, 
Saffron 0*05, Oils of Dill and Fennell 0*16. 

Backache and Kidney Pills {The Mackenzie Medicine Co. Ltd,, London). 
“These pills will give relief in the various complaints resulting from disordered 
kidneys and bladder.” Formula: — ^Powd. Buchu 1 gr., Oil Juniper 1-2 gtt., 
Uve Ursi 1 gr., Potass, Nitrate aa 1 gr., Podophyllin 1-20 gr. Dose: 1 to 3 pills. 

Balmosa {Oppenheitner, Son & Co. Ltd., London). “The methyl salicylate 
in Balmosa is very rapidly absorbed and exhibits in a remarkable degree the 
characteristic effects of the salicylates in rheumatism, muscle and joint pains, 
neuralgia, sciatica, tarticollis, etc.” Formula: — Methyl Salicylate 4%, 
Menthol 2%, Camphor 4%, Capsicum 0*3%. 

Balsamic Emulsion {Pharmico Laboratories, Derby). “The tonic remedy 
for the cure and prevention of coughs, colds, catarrh, etc,” Formula : — 
“Approx, percentages of active constituents, Paraff. Liq. 25, Calc. Hypophosph. 
■78, Sod. Hypophosph. *78, Camphor *02, Ol. Anisi *34, Acid Benzoic *17, 
Tinct. Benzoin Co. T56, Sp. Chlorof. *47, Chlorof. *34, Ol. Menth. Pip. *05, 
Tinct. Capsici *01. Dose: 1 dessertspoonful. Cliildren, 1 teaspoonful. 

Barker’s Liquid of Life {Professor Barker, Manchester). “For indigestion, 
dyspepsia, biliousness, constipation, jaundice, enlargement of liver, stomach, 
liver and kidney troubles. All chronic diseases such as rheumatism, dropsy, 
fevers, ulcers and bronchitis.*’ Formula: — Quassia 7%, Gentian 7%, Burdock 
4%, Chillies i%. Ginger 1%, Rhubarb 1%, Peru Bark 1%, Columba Root 2%, 
Aloes 8%, Soda Bi-carb. 13%, Syrup 55%. Dose: Half to a teaspoonful. 
Children, half quantity. 

Bates and Go’s. Compound Breast Salve {Bates & Co., London). 
“'Phis salve is a medicinal preparation for external use only in cases of wounds 
and sores. Its use as a breast salve is confined to cases of simple infl-amed 
breasts, upon which it acts as a drawing and healing salve.” Formula: — Ol. 
Rap. 20*4, Coloph. 46*1, Cera Flav. 29*3, Ol. Terebinth. 1*1, Ol. Thym. 0*5, 
Zinc. Carb. 2*6. 
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Baxen Brand Powders {E. Griffiths Hughes Ltd., Manchester), ‘^Quickest 
safe relief from pain. For headaches, neuralgia, backache, periodic pains of 
women, neuritis, rheumatic pains, sciatica and for feverish conditions, ’flu, 
sleeplessness, etc.” Formula: — In one powder: Acetparaphenalide 0*2916 gm., 
Theobromine 0*0216 gm., Phenazoniim 0*1296 gm., Theine 0*0432 gm., 
Potass. Sulph. 0*0324 gm., Ferri Ox. Calc. 0*0008 gm. Dose: For adult, one 
powder. 

Baxen Brand Tablets (E. Griffitfis Hughes Ltd., Manchester). **Give 
quickest and long lasting relief from pain. For headaches, period pains, 
neuralgia, backache, neuritis, sciatica, rheumatic pains, sleeplessness, feverish 
conditions, ’flu, etc.” Formula: Per tablet — Acetphenetidinum 0*1458 gm., 
Phenazonum 0*0648 gm., Theobromina 0*0108 gm., Caffeina 0*0210 gm., Ferri 
Oxid. 0*0003 gm., Dextrosum 0.0259 gm., Amylum 0*0421 gm., Creta Gall. Pur. 
0*0065 gm. Dose: 2 tablets. 

Beecham’s Cough Pills {Beecham*s Pills Ltd., St. Helens). “Represent 
a simple and safe remedy for bronchial affections, hoarseness, shortness of 
breath, tightness and oppression of the chest, wheezing and coughs in general.” 
Formula: — Camphor 4*52%, Terpin. Hydr. 5*64%, Pulv. Scill. 4*24%, Ext. 
Glycyrrhiz. Pulv. 28*32%, Pulv. Glycyrrh. 19*20%, Pulv. Seneg. 8*48%, 
Mag. Carb. Lev. 2*80%, Ext. Lactuc. 16*97%, Ol. Anis. 1-21%, Ol. Abiet. 
2*22%, Acaciae Gummi 6-40%. Dose: 3 to 6 pills. 

Beecham*s Lung Syrup (Beecham*s Pills Ltd., St. Helens). “For coughs, 
colds, bronchitis, throat and chest ailments.” Formula: — ^Ext. Scill. Liq. 0*94%, 
Tinct. Capsici 0-05%, Olea Essentiala (Menth. Pip., Anis., Limon., Caryoph.) 
0*07%, Sodii Benzoas 0*91%, Ammonii Bromidum 0*46%, Tinct. Bryoniae 
0*31%, Chlorof. 0*38%, Sp. Chlorof. 0*55%, Laevulosum 19*12%, Dextrosum 
19*12%, Sucrosum 28*78%, Infusum Senegas ad 100*00. Dose: Adults, 2 
teaspoonfuls. Children ir to 1 teaspoonful. 

Beecham’s Pills {,Beecham*s Pills Ltd., St. Helens). “For constipation, sick 
headache, biliousness, indigestion.” Formula: — ^Pulvis iKingibens 26*38%. 
Pulvis Coriandri 5*67%, Sapo Purus 10*65%, Aloe 54*56%, Oleum Junipen 
0*89%, Oleum Rosmarini 0*9%, Oleum Anisi 0*23%, Oleorcsina Capsici 
0*12%, Oleoresina Zingiberis 0*60%. Dose: 2 or more pills. 

Beecham’s Powders {Beecham*s Pills Ltd., St. Helens). “For influenza 
colds, headache, neuralgia, rheumatism and nerve pains.” Formula:-— 
Acetphenetidin B.P. 30*00%, Acidum Acetylsalicylicum B.P. 38*00%, Caffeina 
B.P. 1*62%, Kaolinum B.P. 27*83%, Oleum Cinnamomi 2*08%, Saccharinum 
Solubile B.P. 0*47%. Dose: 1 powder. 

Beecham’s Powders (Tablet form) {Beecham*s Pills Ltd., St. Helens). 
“For colds, headaches and nerve pains. A splendid tonic at any time.” 
Formtda: — ^Acidum Acet>dsalicylicum 46*13%, Acetphenetidin 36*42%, 
Caffeina 1*97%, Oleum Cinnamomi 0-95%, Saccharinum Solubile 0*57%, 
Acacias Gximmi 1*21%, Amylum 5*47%, Creta Gallica Purificata 6*37%, 
Acidum Stearicum 0*91 %. Dose: Two tablets equal one powder. 

Bell’s (John) Sea and Travel Sickness Remedy (John Bell, Hills and 
Lucas Ltd., London). Formula: — ^Each capsule contains 5 grains Chlorbutol. 
Dose: 1 capsule. 

Beltona Brand Antiuritic Tablets (Beltona Ltd., Hoddesdon), “For 
arthritis, rheumatism, neuritis, lumbago, sciatica, and all nerve pains.” 
Formula: — ^Each of these tablets contains — Sulphur Sublimatum 2*00%, 
Amylum Solanum 24*60%, Acacia Gutnmi *16%, Liq. Bixa Orellana *7% 
Ortho Aceto Oxybenzoic acid. 36*55%, Sol. Rubra Dulcis 2*30%, Tri-Methyl 
Xanthine Benzoas 8*34%, L'actosum Pur. 25*00%, Ft. Tab. grs. 5 Dose: 2 
tablets. 

Beltona Brand Lotion {Beltona Ltd., Hoddesdon). “For rheumatoid 
arthritis, rheumatism, lumbago, neuritis, got^ sciatica, sprains, neuralgia, and 
all inflammatory conditions.” Formula: — ^This preparation contains Liquid 
Ammoniae 3*3, Oleum Citronellas *3, Oleum Verbenae *1, Methyl Salicylas *3, 
Castor Oil *9, Alcohol (Industrial) 94*8, Colouring *3, 

Beltona Brand Ointment (Beltona Ltd., Hoddesdon). “To be applied 
after using Beltona Brand Lotion. Also for cuts, sores, abrasions, chapped hands 
and any irritation.” Formula: — ^Monohydroxysterol 1*0, Ozokerite 10*(», 
Hydrocarbon base 39*0, Glycei*ol 1-0, Aqua destillata 49*0. 

Bengu6 Brand Balsam (Bengiie & Co. Ltd., Alperton), “Gout, rheu- 
matism, lumbago, sciatica, neuralgia, neuritis.” Formula: — Approxim-ate 
percentages: Menthol 20%, Methyl Salicyl 20%, Cera Flav. 6%, Adeps I.anse 
54%. 
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Benzedrine Inhaler {Menley ^ James Ltd.^ Lofidon), “For relieving 
nasal congestion in head colds, siniuitis, hay fever, astlima, rliinitis, and nasal 
catarrh.’* Formula: — ^Eadr tube is packed with 3 aminoisopropylbenzene 
(amphetamine) 0-325 gm., oil of lavender 0-097 gm., and menthol 0-032 gm. 

Besorbon Medicinal Snuff (Kensahs Ltd., London). “For colds and 
catarrh, headaches and hay fever.” Formula: — Soda Bicarb. 1*380%, Bismuth 
Carb. 8-849%, Mag. Garb. Pond. 35*309%, Acid Boric 8*849%, Menthol 
4*424%, Perfumed Base 41-189%. 

B.F.I. Antiseptic {Sharp & Dohme Ltd.^ London). “An effective first-aid 
dressing for cuts and scratches. Relieves aching feet. Promotes healing and 
soothes chafing, sunburn and skin irritations. Useful after shaving.” Formula : — 
Each ounce of the powder contains; Bismuth-Formic-Iodide 70 gr.. Zinc 
Sulphocarbolate 10 gr.. Bismuth Subgallate 20 gr., Powdered Alum 3 gr., 
Boric Acid 128 gr. 

Bilax {Foster McClellan Co., London). “Doan’s Dinner Pills. Recom- 
mended for biliousness, constipation, torpid liver, indigestion.” Formula : — 
Aloin 16-667%, Podophyllin 13*333%. Leptand. 8*333%, Jalap. Res. 8-333%, 
Fruct. Capstc. 2-083%, Ol. Menth. P. 1-333%, Oleores Zingib. 4-445%. 
Dose: 1 to 4 pills. 

Bile Beans (C. B. Fulford Ltd., Leeds). “For biliousness and constipation, 
headache, indigestion, impure blood, sallow skin, dizziness, bad breath, debility 
and other liver and stomach troubles, also rheumatism and obesity.” Formula : — 
Aloes Barb. 6-67%, Res. Podoph. 4-42%, Res. Scammon. 8-85%, Leptandrin 
3-30%, Pulv. Ext. Jalap. 8*85%, Pulv. Ext. Coloc. 2*67%, Ext. Gentian 17-78®/,, 
Cascarin 6-67%, Cardam. 2-67%, Zingib. 10-67%, Saponis Cast. 1-65%, 
Ol, Menth. Pip. 4-42%, Ol. Res. Capsici 0-75%, Ol. Res. Zingib. 4-42%, 
Excipient ad 100-00%. Dose: 1 or 2 pills. 

Bilson’s Laxative Cleanser (7*. J. BUson Sc Co., London). “A herbal 
remedy for constipation which cleanses and purifies the system in a natural 
manner.” Formula: — Composed of equal parts of fennel, mate. Dose: 1 level 
teaspoonful. 

Birley’s Antacid Powder {Birley*s Antacid Ltd., London). “Instant 
neutraliser of excess acid.” Formula'. — 3MgC03-Mg(0H)i'4H80 approximat- 
ing to B.P. Codex: — Mag. Carb. Lev. 100%. 

Bishop’s Natural Fruit Saline {Alfred Bishop Ltd., Loudon). “This 
preparation is an excellent remedy in all stomach and liver troubles, neutralising 
and washing out all those waste products of digestion which are the cause of all 
ordinary ailments, such as indigestion, acidity, headache, giddiness, pain and 
aching in the right side, etc.” Formula: — Sodii Bicarbonas 43-49%, Acidum 
Citricum 52*17%, Magnes. Sulphas. 4-34%. Dose: 1 teaspoonful. 

Bishop’s Varalettes {Alfred Bishop Ltd., London). “For gout, rheumatism, 
gravel, eczema, sciatica, etc.” Formtda: — ^Lithii Carbonas 10*40%, Lithii 
Citras 7-42%, Sodii Bicarbonas 21*78%, Acidtim Tartaricum 20*80%,, Acidum 
Citricum 39*60%. Dose: 1 tablet dissolved in water. 

Bishop’s Varalettes Vichy Salts {Alfred Bishop Ltd., London). “Useful 
in kidney and liver troubles, diabetes and gout.” Made and produced in 
England from the analysis of the natural water. The composition of this 
preparation was not disclosed. Dose: 2 tablets dissolved in water. 

Bisodol {Bisodol Ltd., London). “Invaluable for indigestion, dyspepsia, 
heartburn, flatulence, acidity, etc.” Formula: — ^magnesii carbonatis levis 
39*27, sodii bicarbonatis 46*09, bismuthi subnitratis, papaini, diastasi, aa 
1*40, olei menthae piperitaj 0*44. Dose: 1 teaspoonful. 

Bisodol Mints {Bisodol Ltd., London). “Exceedingly effective in cases of 
acidity, flatulence, heartburn, sourness and nausea, and all forms of indigestion.” 
Formula: — ^Each 11 gr. tablet contains; magnesii hydroxidi 2*01, calcii cai-bon- 
atis 2*51, sodii bicarbonatis 2*01, bismuthi carbonatis 0*51, papaini, diastasi aa 
0*10, sucrosi 2*51, saccharini solub. 0*05, amyli 0*82, calcii stcaratis 0*11, talci 
0-09, ammonii carbonatis 0*12, olei menthae piperitse 0*06. Dose: 2 to 4 tablets. 

Bis-U-Mint Ovals {Gold Seal Proprietaries Ltd., Croydon). “World’s 
best indigestion tablets. For acidiijr, wind, flatulence, etc.” Formula: — Bis. 
Carb., Mag. Carb., Soda Bicarb., Oil of Peppermint, Oil of Cardamoms, Oil 
of Orange. 

Bisurated Magnesia {Bismag Ltd., London). “For indigestion, dyspepsia, 
heartburn, gastritis, acidity, wind, etc,” Formula: — Eism. Carb. 8%, Sod, 
Bicarb. 42%, Mag. Carb. 50%. Dose: ^ to 1 teaspoonful. 

Bisurated Magnesia Tablets {Bismag Lid., London). “For all forms of 
digestive and stomach trouble.” Formula: — Sodii Bicarb. 35*80, Mag. Carb. 
42*62, Bis. Carb. 6*83, Excip. to 100. Dose; 2 to 4 tablets. 
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Bisuroids Laxative Tablets {Bismag Ltd., London). “These pleasant 
chocolate-flavoured tablets stimulate bowel lubrication and restore natural 
muscular activity; they do not gripe or force.” Formula: — Containing Phenol - 
phthalein 36*36%, Sucrose 36*36%, Theobroma Paste 27*28%. Dose: 2 to 4 
tablets. For children, 1 tablet. 

[PI] Blair’s Brand Gout and Rheumatic Pills (Prout & Harsaftt Ltd., 
London). “Immediate relief for the sufferer. Not only cure — ^but prevent 
recurrence. For gout and rheumatic gout. For suppressed gout, including 
gouty asthma, bronchitis, dyspepsia, rheumatism, rheumatic headaches, 
lumbago, tic doloureux, pains in the head, face, etc.” Form>da: — Each pill 
contains Colchici Cormus B.P. T94 gr., Alumen Exsiccatum 0*46 gr., Excipient 
ad 3*0 gr. Dose: 2 pills. 

Blanchard’s Female Pills {Leslie Martin Ltd., London). “For disorders 
and irregtUarities of the female constitution.” Formula: — Ferrous Sulph. 
Exsicc. 10%, Pulv. Rhei 20%, Pulv. Cinnamon. 12%, Pulv. Cardamom. 12%, 
Pulv. Zingib. 12%, Syrup of Glucose 30%, Apiol 4%. Dose: 2 pills. 

Blinblow Asthma Cure (The manufacturers name is not given on the 
container). “A most effectual remedy for asthma, bronchitis, hay fever, 
influenza, whooping cough, etc.” Formula: — ^Powdered Stramonium 80%, 
Potassium Nitrate 18%, Potassium Chlorate 1%, Eucalyptus Oil 1%. This 
preparation contains 0*30 per cent, (approx.) of Daturine. 

Blinblow’s Eucalyptus and Stramonium Cigarettes {The manufacturers 
name is not given on the container). “For asthma, hay fever, influenza.” 
Formula: — Stramonium Leaf 87%, Potassium Nitrate 12%, Eucalyptus Oil 


1 %. 

[PI] Blue Lion Fox Nuts {Shadfortk Prescription Service Ltd., London). 
“Heart, stomach, kidney and nerve tonic.” Formula: — Dry Extract of Nux 
Vomica B.P. n.th grain. Powdered Digitalis Leaves B.P. *175 grain, Gentian 
Extract 1 grain, Dandelion Extract 1 grain. Dose: 1 to 3 pills. 

Bonomint Laxative Chewing Gum {Westminster Laboratories Ltd., 
London). “Ends constipation quickly, and because it is harmless and not habit 
forming it is readily taken for ailments resulting from constipation such as 
headache, depression, irritability, tired feeling, bad complexion.” Formula : — 
Sacchaxum Purifactum 72*95%, Glucosum Liquidum 10*19%, Phenolphtha- 
leinum 5*16%, Acacias Gummi 1*09%, Oleum Menthse Piperitae 0*36%, 
Latex of Aebras Sapota 10*25%. Dose: 1 or 2 tablets. Children ^ to 1 tablet. 

Bowden Brand Indian Balm {Bowden Indian Balm Co., Barnstaple). 
“For muscular complaints, skin diseases, burns, eczema, piles, cuts, chilblains 
and rheumatism.” Formula: — Ung. Althaj. 6%, 01. Palmaj 4%, OI. Chaul- 
moogras. *5%, Ol. Olivae 6%, Ol. Ricini 6%, Ol. Camph. Ess. 1%, 01, Cajaputi 
1*25%, Ol. Rosmarini 1*25%, Ol. Terebene 1‘25%, Ol. Orig, Alb. 1*25%, 
Ol. Eucalypti 1*25%, Camphors *5%, Lin. Saponis 1-25%, Bals. Canad. *5%>, 
Ointment Base 68%. 

[PI] Bow’s (Dr.) Liniment {Dr. Bow*s Lmiment Ltd., Edinburgh). “A certain 
cure for coughs, colds, croup, bronchitis, rheumatism, Uimbago, sprains.” 
Formula: — Contains Ext. Papareris Somif. Morphine 0*18%,, Ext. Belladonnie 
Virid. B.P.C. 1%, Flor Camp. 6*15%, Liq. Ammon. Fortis, 0*96%, Ext. Color 
1*92%, Spt. Methylatus Indust. 89*79%. 

Box’s Herbal Ointment {W. H. Box, Plymouth). Formula: — ^P. Ulm. 
Fulv. 10*5%, P. Alth. 10*5%, Paraff. Moll. Flav. ad 100*0%. 

Box’s Indigestion Pills {Giant Pill Manufactory, Plymouth). Formula : — 
P. Myrrh. 18*02 p.c., P. Aloes 18*92 p.c., P. Ginger 18*02 p.c., P. Capsicum 
18*02 p.c., P. Gentian 18*02 p.c., Ol. Cajaputi 2*70 p.c., P. Acacia 6*30 p.c. 
Dose: 2 pills. 

Bragg’s Charcoal Biscuits {J. L. Bragg Ltd., London), “Highly recom- 
mended by the faculty as an article of diet to persons suffering from indigestion, 
acidity, colitis, etc.” Formula: — ^Each biscuit contains 12^% of Carbo Ligni. 

Bragg’s Charcoal Tablets {J. L. Bragg Ltd., London). “For indigestion, 
flatulence, acidity, colitis, etc.” Formula: — Carbo Ligni 90%, excipient 10%. 
Dose: 2 or more tablets. 


Bragg’s Prepared Vegetable Charcoal (/. L. Bragg Ltd., London). 
“Indispensable in the treatment of indigestion, flatulence, abdominal pain, 
poisoning by arsenic, lead or aluminium and bacterial infection.” Formula : — 
Pure carbon from selected young willow. 


British Spa Crystal Salts {Lord Bros, & Co. Ltd., Broadheath). “Natural 
cure for rheumatism. Highly recommended by the Medical Faculty in all cases 
of rheumatism, gout, sciatica, neuritis, lumbago, constipation, obesity, 
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dyspepsia, indigestion and all disorders arising from the liver and kidneys.” 
Formula: — Sod. Sulph. Crys. B.P. Pur. Dose: J to teaspoonful. 

[PI] Brocast Inhalant (Cecil Clayton Ltd.^ London). Formula: — Hyoscyamin 
Hydrobromide 0-145%, Procain Hydrochloride 00-9%, Active Principle of 
Suprarenal Gland (Medulla) 0-2, Chlorobutol 0*7, Glycerin 33%, Calcium 
gluconate 0-15%, Sorbonic Acid Lactone 0-025, Sorbitol 0-3. (All ingredients 
w/v) Aqua to 100, 

[PTSl] Bromidia (Roberts & Co., London). Formula: — ^Alcohol 10%. 
Each ounce contains Chloral Hydrate (B.P) 91 Grs., Bromide of Pot. (B.P.), 
91 Grs., Ext, Cannabis (B.P.C.) 1 Gr., Ext. Hyoscyamus Sicc. (B.P.) 1 Gr. 
Dose: to 1 teasnoonful. 

Bronamalt (Fletcher^ Fletcher & Co. Ltd., London). “The ideal tonic 
nutrient. Is not a medicine, but an agreeable tonic nutrient, actively assisting 
digestion, and improving nutrition.” Formula: — Extract Malt 87 p.c.; Alcohol 
9-5 p.c., Ext. Cinch. Liq. 2*0 p.c. (combined with Bromine). Dose: 2 teaspoon- 
fuls; Children, 1 teaspoonful. 

Brooklax Chocolate Laxative (Westminst^ Laboratories Ltd., London). 
“For constipation.” Formula: — Chocolate 90%, Phenolphthalein 10%. 
Dose: 1 tablet; Children J tablet. 

[PI] Brovon (Moore Medicinal Products, Aberdeen). “The preparation of 
choice for dealing with all severe attacks of asthma.” Formula: — Methyl 
Atropine Nitrate 0-14% w/v, Epinephrine 0-50% tojv, Chlorbutol 0-50% wfv, 
Pituitary Extract B.P. 1-00% w/v. 

Bunter’s Nervine (Bedford Laboratory, London). “Cures toothache 
instantly. Gives permanent relief by painless constriction of the nerve in 
decayed teeth, forms a stopping, arrests decay and saves extraction As a nerve 
tonic it gives strength to the nervous system.” Formula: — Acid. Tann. 4-25%, 
Acid. Benz. 0-5%, Camph. 4-25%, Chlorof. 9’8%. Dose: 10 drops. 

Burdock Pills (G. E. Thompson Sc Co., Swansea). “The great blood 
purifier. In whatever form impurity of the blood shows itself Burdock Pills 
will soon effect a cure.” Formula: — ^Aloe Socot., Aloe Barb., Zingiber, Rheum, 
Sapo Castil., Cambogia, Capsicum, Burdock, Oleum Core Ang., Mag. Garbs. 
Levis. 

Burgess Lion Brand Pills (E. Burgess Ltd., London). “Particularly recom- 
mended for headache, giddiness, pains in the back or loins, loss of appetite, 
general debility.” Fornmla: — P. Wiei. 24%, P. Ext. Aloes 18%, P. Sapo 12%,, 
P. Myrrhae. 12%, Ol. Menth. Pip. 2%, Syrup Excip. Dose: 2 pills. 

Burgess’ Lion Ointment (E. Burgess Ltd., London). “Its application is 
particularly recommended for boils, carbuncles, whitlows, poisoned wounds, 
abscesses, ulcers and bad legs, eczema, ringworm, itch, sycosis (Barber’s Rash) 
impetigo, polypus, piles, fistula, chilblains, cuts, burns, scalds, bites, stings.” 
Formula: — Adep. Lanas Anhyd. 28%, Paraffin Molle 28%, Cera Flav. 12% 
Resina 12%, Zinc Oleas 12%, Sp. Vin. Methyl 8%. 

Buxton Rubbing Bottle (Braddock Sc Bagshaw Ltd., Oldham). “Acting 
directly at the scat of the pain, it cures rheumatism, lumbago, sciatica and 
kindred ailments. Invaluable for sprains, stiff joints and unbroken chilblains.” 
Fornmla: — Ext. Capsici 5-19, Spt. Tereb. Rect. 10-39, Camphorse Sub. 6-92, 
Ol. Citronella 1-30, OI. Essent. 1-30, Paraffinum ad 100. 

[PI] Caapi (H. R. Napp, London). “Anti-coryza Tablets.” Formula: — 
Atropine Sulphate jJ,,, gr., Caffeine 1 gr., Phenacctin 2 gr., Quinine Alkaloid 
i- gr., Cinnamon Pulvis 1 gr. Dose: 2 tablets. 

Cadum Ointment (Cadum Ltd., London). “For eczema, psoriasis, pimples, 
eruptions, sores, skin irritation, cuts, scaly skin, burns, insect bites, itching piles, 
ringworm, shingles, chafing, complexion blemishes, rash, and other skin 
troubles.” Formula: — Petrolatum 74-0%, Oxide of Zinc 15-0%, Sulphur 
Cade Oil 4-0%, Acid Salicylic 0-75%, Sdicylate Methyl 0-25%. 
Cal-Bis-Nate (William R. Warner Sc Co. Ltd., London). “Indications: 
sour stomach, flatulence, excessive acid secretion, heartburn, acid dyspepsia; 
in the treatment of gastric ulcer and gastric distress of any nature due to an 
excess of acid.” Formula: — Mag. Carb. Lev. 16-30%, Sod. Bicarb. 32-70%, 
Calc. Carb. 27-10%, Colloidal Kaolin 10-80%>, Bism. Subgall 2-30%, Ol. 
Menth, Pip. 0-07%, Bism. Carb. 5-20%. Dose: 1 level teaspoonful. 

Calcium-D. (Thos. Kerfoot Sc Co. Ltd., Vale of Bardsley). “Presents the 
essential element Calcium in its most efficient form, together with natural 
Vitamin D to ensure assimilation.” Composition: — Each teaspoonful contains 
approximately 17 gr. of Calcium Sodium Lactate with 500 International Units 
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of Vitamin D in a special granulated sucrose base, flavoured with Oil of Lime. 
Dose: 1 teaspoonful. . , ^ „ -r j ^ , v 

Caleno Brandi Stabilized Calcium Aspirin (J. C. hno Ltd., London). 
“For use in cases of headaches, toothache, neuralgia, neuritis, colds, influenza, 
lumbago, rheumatism, sleeplessness, menstrual pains, etc.” Formula : — 

Calcium Acetyl Salicylate 94%, Calcium Chloride 5%, Sodium Chloride 1%. 
Dose: 1 teaspoonful. ^ , ... 

California Syrup of Figs (Cahforma Fig Syrup Co.: Proprietary Agencies 
Ltd., Successors, London). Formula: — Contains approx. 27*8% Fluid. Ext. 
Senn. Fol, in Fig Syrup with flavouring essences. Dose: Adults, 1 or 2 table- 
spoonfuls; Children, ^ to 2 teaspoonfuls. 

Calsalettcs Brand Tablets {The Torbet Lactic Co., Edinburgh). “Purely 
vegetable and lactic." Formula: — Ext. of Curacaoaloin 90*0, Amylum 39*0, 
Sacch. Lact. 7 '33, Ac, Stear. 7*33. Dose: 1 to 4 tablets. 

Calsaloids Brand Tablets {The Torbet Lactic Co., Edinburgh). “Purely 
vegetable and lactic. Uncoated." Formula: — Ext. of Curacaoaloin 90*0, 
Amylum 39-0, Sacch. Lact. 7*33, Hydrarg. Subchlor. 15*0, Ac. Stear. 7*33. 
Dose: 1 to 4 tablets. 

Calsprate Brand Tablets {Genatosan Ltd., Loughborough). “Soluble 
Calcium Aspirin. Indications: Headache, nerve pains and rheumatic disorders, 
colds, influenza, chorea, menstrual pains, sleeplessness, fatigue, etc.” Formula: — 
Calcium acetylsalicylas 77%, Excipient Lactose 23%. Each tablet weighs 8 gr. 
Dose: 2 tablets. 

[PI] Calvert’s No. 5 Carbolic Acid {F. C. CalvertSc Co. Ltd., Manchester). 
Directions are given for disinfecting purposes, for use in the sick room, for 
subduing bees, and for use in farms and stables. Formula: — Contains 98/100% 
phenols to/ee. 

[Pi] Calvert’s No. 1 Carbolic Acid or Phenol {F. C. Calvert Sc Co., Man-- 
Chester). A solution made by mixing 24 drops in an 8-ouncc bottle of water 
(two tablespoonfuls of this solution contain a 3 gr. dose) will be found 
efficacious as a gargle or mouth wash. 

(P2] Calvex Brand Ointment (F. C. Calvert & Co. Ltd., Manchester). 
“For burns, scalds, chilblains, chapped hands, sore heads or lips, chafed skin 
and other skin ailments. Sufferers from indolent ulcers, piles, earache, rheumatic 
and neuralgic pains and colds on the chest will derive much benefit by local 
application.” Formula: — Cera Alb. Co. 26*2%, Phenol 8*1%, Camph. 4-4%, 
Cetac 8-8%, 01. Oliv et Arach. 52*5%. 

Carmarole Brand Compound {International Laboratories Ltd., London). 
“A most efficacious treatment for Iddney and bladder troubles, rheumatism, 
general weakness and debility, dyspepsia, unnatural losses, anaemia, and for 
enriching and purifying the blood.” Formula: — Potass. Acetate 5%, Ext. 
Barosma Betulina Liq. 11%, Ext. Arctostaphylos Uva-Ursi Liq. 12%, Ext. 
Agropyrum Repens. Liq. 16%, Oleum Menth. Pip. 0'05%. Oleum juniper 
Bacc. 0*1%, Chloroform 0*2%, Ethyl Alcohol 7*5%, Glycerin to 100%. Dose: 
8 to 15 drops. 

Carmarole Brand Compound Tablets {International Laboratories Ltd., 
London). “A marvellous new tonic and general re-vitalizer for young and old; 
unsurpassed for people who have passed middle life. A most efficacious remedy 
for the treatment of kidney and bladder troubles, rheumatism, general weakness 
and debility, dyspepsia, unnatural losses, anaemia, and for enriching and 
purifying the blood.” Formula: — ^Extract of Barosma Betulina { grain JExtract 
of Bearberry leaves \ grain. Oleum Bacc. Juniper minim. Oil of Barosma 
Betulina i/r-th minim, Potassii Nitras I grain, Resina Podophylli J grain, 
Hexamethylenetetramine \ grain. Dose: I tablet. 

Carovit Brand Chlorophyll Tablets {Continental Laboratories Ltd., 
London). “Contain chlorophyll and beta carotene. As both substances are 
present in the natural and unadulterated form in which they are found in 
certain green plants they exert their full synergistic action.” Formula: — 
Carovit Chlorophyll 0*01 grm., Ferri Phosph. Solub. 0-008 grni., Calc. Phosph, 
0*06 grm.. Saccharose Ad. 0-125 grm. Dose: 1 to 3 tablets. 

Carter’s Brand Little Nerve Pills {Carter Products, Inc., London, Thomas 
Marns Ltd., London). “An effective nerve tonic for nervousness, headache, 
insomnia, stomach, indigestion, dyspepsia.” Formida: — ^Aloin -01 gr., Zinc 
phosphide -005 gr., Podophylli *01 gr., Ext. Damiane *05 gr., Cascarin *(J5 gr. 
Dose: 1 pill. 

Carter’s Little Liver Pills {Carter Products, Inc., London, Thomas Mains 
Ltd., London). “For liver disorders, constipation, indigestion, headache, 
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complexion, rheumatism.” Formula: — ^Podophylli Resina 0625, Aloe 
Curaco 025, Glycyrrhizae 00258, Acacia 006, Amylum 017, Excipients q.s. 
Dose: 1 to 4 pills. 

CasselPs (Dr.) Brand Instant Relief {Veno Drug Co. Ltd., Manchester). 
“For liver troubles, sick headache, and constipation.” Formula: — ^Phenol- 
phthal. 10-884%, Jalap Res. 3-628%, Scammon Res. 3-628%, Podoph. Res. 
0-907%, Sod. Phenolsulphon. 7-256%, Senn. Fol. 17-241%, Zingib. 12-698%, 
Sucrosum 31-745%, Acacia 6-349%, Ol. Menth. Pip. 0*112%, Oleores Zingib. 
0-112%, Creta Gall. Pur. 5-440%. Dose: 1 tablet; Children, | tablet. 

CasselPs (Dr.) Tablets (Veno Drug Co. Ltd., Manchester). “Feed and 
nourish the nerves when impaired by nerv^ous breakdown, anaemia, neurasthenia, 
insomnia, loss of appetite, indigestion and malnutrition.” Formula: — Caffeina 
4-89%, Magnesii Hypophosph. 0-99%, Mangani Hypophosph. 0-99%, Ferri 
Lactas 14-98%, Quininae Sulphas 0-50%, Kola 10-15%, Calcii Phosphas 19-75%, 
Cupri Sulphas 0-10%, Potassi Sulphas 2-00%, Calcii et Sodii Lactas 5-00%, 
Glucosum 32-87%, Papainura 2-00%, Ol. Petrolei Alb. 0-39%, Ol. Anisi 
0-59%, Creta Gallica 4-80%. Dose: 2 tablets; young people, I tablet. 

[PI] Castellan Brand No. 10 Cough Mixture {John McGuffie & Co. Ltd., 
Liverpool). “A famous remedy for bronchial catarrh, chronic bronchitis, 
coughs, colds, hoarseness, asthma, influenza.” Formula: — Contains Morph. 
Acet. 0-036%, Antim. et Pot. Tart 0-045%, Ext. Glycyrrh. Liq. 1-00%, Ext. 
Scill. Liq. 1-50%, Acet. Scill. 2-70%, Ether 0-375%, Chlorof. 0-25%, Mucil. 
Acac. vel Lini 40-0%. Dose: 1 teaspoonful. 

Castols (Thomas Kerfoot 85 Co. Ltd., Bardsley). “Nice as chocolate. 
No more Castor Oil.” The composition of this preparation was not disclosed. 

Castorets (Carter & Sons, Sheffield). “Tablets for constipation.” Contain 
phenolphthalein 20%. Dose: 1 or 2 tablets. 

Celmo Brand Tablets (Celmo Ltd., London), “For rheumatism, gout, 
rheumatic gout, sciatica, lumbago, eczema, neuritis, etc.” Formula: — ^Potassium 
Iodide 1 gr.. Ext. Gentian i- gr.. Sodium Salicylate i gr., Podophyllin fh sr., 
Aloin >}\ gr., Ext. Cascara Sagrada U.S.P. ^ gr., Ext. Pichi } gr.. Oil Juniper 

min.. Oil Peppermint .?& min., Powd. Capsicum i gr., Powd. Pepsin. 1:3000, 
j gr., Powd. Jamaica Ginger JIf gr., Quinine Sulphate ^*0' gr. Powd. Charcoal 
I gr., Excipients q.s. Dose: 2 tablets. 

Celunox (Celunox Ltd., London). “The Celery treatment. Knocks out 
rheumatism. For rheumatism, gout, lumbago, sciatica and neuritis.” 
Formula: — Ext. Celery Seed (Apium Graveolens) 0-016 g., Salicin 0-081 g., 
Phenacet. 0-065 g., Guaiac. Res. 0-016 g., Fraxinus Excelsior (Linneus) 
0-002 g., Ext. Balm of Gilead 0-002 g., Cimicif. Res. 0-002 g., Gravel Root 
(Eupatorium Puxpureum Linn), 0-004 g., Aloin 0-001 g. Dose: 2 tablets. 

Cephos (Cephos Ltd., Blackburn). “The physicians remedy. For neuralgia, 
headache and rheumatism.” Formula: — ^Acetyl Salicylic Acid 573 parts, Acetyl 
Phenetidine 360 ijarts, Theine citrate 63 parts. Dose: 2 tablets. 

Chameleon Oil (Castle Laboratory, LondoJi). Promotes circulation and is 
the most effectual penetrant known. For rneumatism, sciatica, lumbago, 
neuritis, neuralgia, toothache, headache, earache, backache, colds, sore throats, 
sprains and strains, stiff and swollen joints, chilblains, chapped hands, insect 
bites, etc.” Formula: — Oil of Turpentine 28%, Witch Hazel Extract (distilled) 
20%, Ox Gall. 14%, Water 14%, Liq. Ammonia 11%, Kerosene 7%, Spirit 
4-2%, Camphor 0-7%, Essential Oils 2%. 

Chardox Brand Super- Activated Charcoal (E. Griffiths Hughes Ltd., 
Manchester). “Immediate relief without drugs from indigestion, gas, acidity, 
flatuence, heartburn, stomach pains, gastritis, colitis and all gastric and 
intestinal disorders.” 

Chardox Tablets (E. Griffiths Hughes Ltd,, Manchester), “Highly activated 
charcoal. Adsorbs and Axes toxins, gases and products of faulty digestion, both 
gastric and intestinal. It is thus indicated in cases of intestinal toxaemia, gastric 
fermentation, halitosis, intestinal auto-intoxication, colitis, diarrhoea, and 
other infliunmatory and infective conditions of the gastro-intestinal tract.” 
Formula: — Each tablet contains 2-925 grs. of Chardox, a highly-activated pure 
vegetable charcoal (Carbo Activatus). Dose: 1 to 3 tablets. 

Chilblain Ointment (Sanarol Brand Products, Loudon). “P.J.F. 0266. 
(Quickly reduces inflammation and allays irritation.” Formula: — ^Adeps 
Lanae 20 parts, Paraff. Mollc Flav. 74 parts, Paraff. Dur. Alb. 10 parts, Camphor 8 
parts. Phenol 1 part, Ol. Lavand. 1 part, Ol. Rosemary 2 parts. Bals Peru 2 parts. 
[P2] Chililine (Osborne, Bauer & Cheeseman Ltd., London). “A remedy for 
chilblains. Gives immediate relief. A few applications will effect a cure.” 
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Formula: — ^Active constituents: Phenol 5%, Glycerin 10%, ParafF. Moll. Flav. 

10 %, 

[PI] Chocoloids {Squire & Co., Birmingham Ltd,, London). “A scientific 
remedy prepared by British chemists and intended as a cure for constipation 
and the maladies arising from this condition of the intestines, such as 
haemorrhoids, congestion of the liver, headache, want of appetite, etc.” 
Formula: — Ext. Coloc. Co. 38-08%, Ext. Jalapffi 19-04%, Podophyllin 4*76%, 
Pulv. Leptandrin 9-52%, Ext. Hyoscy. Sicc. B.P. 9-52% vi/v). Ext. Tarax. 
9-52%, Pulv. Capsici 9-52%. Dose: 1 or 2 tablets. 

Cicfa Tablets {Cicfa Co. Ltd., Watford). “For both stomach and intestinal 
indigestion. Cure indigestion and thus ]prevent constipation, flatulence, 
acidity, heartburn. Ensures regular elimination of waste products, thus pre- 
venting rheumatism, lumbago, sciatica, gout and similar conditions.” 
Formula: — Carbo Ligni Purificatus 18-09%, Pepsinum 48-24%, Diastasum 
16-08%, Aloinum 1-51%, Ext. Case. Sagr. Sicc. 16-08%. Dose: 1 or 2 tablets. 

Clark*s Brand Glycola Foot Cream ( The manufacturer's address is not 
given on the container). “Specially prepared for those whose feet are liable to 
tiredness, soreness or chilblains.” Formula: — Camphor 0-323%, Tinct. 
Benaoin. 16-796%, Ol. Lavand. 0-258%, Vegetable Oil 82-623%. 

Clarkes Brand Blood Mixture (The Lincoln and Midland Counties Drug 
Co. Ltd., Lincoln). “It is liighly recommended for blood and sldn complaints, 
eczema, psoriasis, eruptions, sores, ulcers, ulcerated legs, enlarged glands, 
rheumatism, gout, etc.” Formula: — ^Potass. lod. 1 *084%, Sod. Salicyl. 1-304%, 
Sod. Nuclein. 0-200%, Potass. Bicarb. 0-865%, Ammon. Chlorid. 0-652%, 
Liq. Gent. Co, C. 0-107%, Trichloromethane 0-237%, Spt. Vini Rect. 0-237%, 
Sol. Colour 0-498%, Aqua Dest. 94-816%. Dose: 1 teaspoonful to 1 tabic- 
spoonful. 

Clarkes Brand Blood Mixture (Tablet form) (The Lincoln and Midland 
Counties Drug Co. Ltd., Lincoln). “Highly recommended for blood and skin 
diseases, rheumatism, gout, eczema, psoriasis, boils, arthritis, muscular 
rheumatism, lumbago, eruptions, sores, ulcers, ulcerated legs, etc.” Formula : — 
Pot. lod. 20-492%, Sod. Salicyl 24-590%, Pot. Bicarb. 16-393%, Am. Chlor. 
8-197%, Ext. Gent. Sicc. 4-099%, Ol. Cassise 1-639%, Ext. Saccharom Cerevis 
24-590%. Dose: 2 tablets; Children, |to 1 tablet. 

Clarkes Brand Salve (The Lincoln and Midland Comities Drug Co. 
Ltd., Lincoln). “The best application for skin complaints, eczema, ulcers, 
ulcerated legs, sores, etc,” Formula: — Zinci Oxid. 10-000%, Ac. Hydroxy- 
benzoic 1-5%, Thymol 0-25%, Resinae Coloph. Purif. 10-000%, Parafl. Dur. 
3-50%, Paraff. Moll. Flav. 74-75%. 

Clarkes Brand Skin Lotion (The Lincoln and Midland Counties Drug 
Co. Ltd., Lincoln). “Cleansing, antiseptic, soothing and healing.” Formula : — 
Liq. Carb. Det. 10-00%, Sodii Biborat. 2-50%, Ol. Thym. Vulg. 0-05%. 
Glycerol 11-50%, Aquse Dost. 85-95%. 

Clarkson Brand Medicine (Clarkson, Ryde, I.o.W.). “For internal and 
external use. For dysentery and all internal pains and for influenza, tooth- 
ache, ear-ache, etc.” Formula: — Tr. Zingib. 1*250, Tr. Myrrhae 1*875, Spt. 
Camphor. 1*875, Pulv. Capsici 7-000, Pulv. Cocci Cacti 0-062, Spt. Vini Rect. 
50-000, Aqua ad. lOu-000. Dose: Adults, 10 to 40 drops. 

Clynol Brand Berries (Proprietors: Dearborn (1923) Ltd., London). “For 
obesity.” Formula: — Each capsule is guaranteed to contain Ext. Fucua 
Vesiciilosus Gr. 2, Phenolphthafein Gr. i’i.th, Excipient q.s. Dose: 1 capsule. 

^ Cockles Brand Antibilious Pills (James Cockle & Co, Ltd., London). 

‘ Purely vegetable in composition, perfectly harmless and quite gentle in 
action.” Formtda:-^Aloes Soc. 17*72%, Aloes Barb. 17*72%, Colocynth 
8^*86%, Pulv. Anthem. Flor. 8*86%, Solazzi 8-86%, Gamboge 8*86%, 
Excipient 20-26%. Lose; 1 to 4 pills. 

^ Coles’ Family Ointment (The Coles Syndicate, Reading). “Cures 
mflamed sore throats, bad legs, white swellings, abscesses, boils, poisoned 
fingers, etc.” Formida: — ^Burgundy Pitch 3%, Galbanum Plaster 17%, Honey 
9%, Japan Wax 14%, Cobaiba Balsam 4%, Venice Turps. 4%, Spermaceti 
12%, Olive Oil 23%, Vaseline 14%. 


[Pl].Coliis Browne’s (Dr.) Chlorodync (./. T. Davenport, London). “The 
medical properties of this remedy are anodyne, diaphoretic, sedative, astringent, 
antispasmodic. As a remedial agent in tlie treatment of febiile, inflammatory 
or neuralgic affections its administration has been found to exercise most 
remarkable curative effects in all stages of the disease.” Formida: — Ext, Opii 
Liq. (10% morphine) 1-4% vj/v. Codeine *21% zo/v. Chloroform 14% v/v, 
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Proof Spirit 5*75% v/v^ Tinct. Capsicine Rect. *31% vfv^ Ol. Menth. Pip. 
•05% vjv. Dose: 10 to 30 drops in a wineglassful of water. 

Compericum (W, G. Heathy Leamington Spa). “An invaluable application 
for abrasions of the skin from whatever cause arising, and in all cases where it is 
broken or inflamed.*’ Formula: — A.C. Tannic 0*05%, Anchusa q.s., Flor. 
Hypericum 6%, Ol. Arachis 93%. 

Compound Balsam of Aniseed {KeyhellSy Derby). “Contains Compound 
Essence of Linseed, Malt and Liquorice, Potass. Nitrate, Extracts of Horehound, 
Aniseed and Ipecacuanha, etc.” Dose: Adults, 1 or 2 teaspoonfuls; Children, 
i to 1 teaspoonful. 

Condy’s Crystals {Distributors: Savory & Moore Ltd., London). “Non- 
poisonbus germicide.” Formula: — Contains 7% to 8% of the sodium com- 
pounds of manganic and permanganic acids with sodium chloride and sodium 
nitrate. 

Condy’s Fluid Germicide {Distributors: Savory & Moore Ltd., London), 
“Nature’s great purifier and cleanser. Valuable for personal hygiene, domestic 
and sanitary use. A safe antiseptic and deodorant.” Formula: — Contains 
twice its volume of available oxygen derived from the 1 % of the sodium com- 
pounds of manganic and permanganic acid contained by this fluid, also sodium 
nitrate and 3 to 4% of sodium chloride. 

Coudy’s Remedial Fluid {Distributors: Savory & Moore Ltd., London). 
“The oxygen treatment. The sovereign cure for sore throats, wounds, sores, 
discharges (injection), confinements, sore eyes, indigestion, diarrhoea, ulcers, 
burns, etc.” Formula: — Contains twice its volume of available oxygen derived 
from 1% of the sodium compounds of manganic and permanganic acids, 
sodium nitrate, and 0*6% of a sodium compound of boric acid. 

Congreve’s Elixir {G. T. Congreve Ltd., Horsham). “It has given relief in 
chronic bronchitis, asthma, emphysema, obstinate cough, colds, hoarseness, 
difficult breathing and the effects of catarrhal influenza.” Formula: — Bals. Tolu 
2%, Tereb, Venet. Fact. 2%, Catech. 2%, Guaiac. Res. 1%, Cocc. 0-25%, Scill. 
0*5%, Marrub. 0*^, Tussilag. Fol. 0*5%, Hyssop. Onic. 0*25%, Rosmarin. 
Offic. 0*375%, Sp. Tenuior. 51 %, Aq. ad 100%. Dose: For adults. 1 teaspoonful. 

Constipon Brand Laxatives {Constipon Ltd., Glasgow). “Nature’s own 
laxative.” Formula: — Each tablet contains Chocolate If grains, Phenolphthalein 
IJ grains, Saccharum grains, G. Acacia i grain. Dose: 1 to 2 tablets; 
Children, i tablet. 

Curicones (Stephen Matthews 8c Co, Ltd., London). “For all cases of 
rheumatism, lumbago, rheumatoid artliritis, neuritis, sciatica, gout, etc.” 
Formula: — Sulphur 19*7, Sodii Bicarbonas 5*6, Cimicifuga 3*5, Guaiaci 
Resina 2-1, Acid Acetylsalicyl 3'5, Sodii Benzoas 1*4, Caseinum 3*5, Zingiber 
0'7, Excipient ad 100. Dose: 1 or 2 capsules. 

Cuticuru Brand Ointment (Made in England, as prepared by Cuticura 
Laboratories, Malden, Mass,). “A super-creamy emollient. For irritations 
of the skin and scalp.” Formula: — Fluid Mineral Oil 36*38% (Sulphur -35%), 
Semi-Solid Petroleum 33*76% (Sulphur *048%), Solid Mineral Oil Wax 
26*35%, Bees Wax Natural 2*55%, Pine Oil *04%, Rose Geranium *17%, 
Chlorophyll *04%, Praacipitated Sulphur B.P. *50%, Phenol B.P. *16%. 

[PI *81] Cwander Brand Coryzine {A. Wander Ltd., London). “A prepara- 
tion for application inside the nostrils in nasal catarrh, hay fever, etc.” 
Formula: — Menthol 5*34, Acid Boric. 26*75, Cocaine Hydrochlor. 0*188 w/w. 
Thymol 0*084, Ol, Lavand. 0*94, Paraffin Molle 241*0. 

Cwander Brand Hsemorrhoidal Salve {A. Wander Ltd., London). 
Formula: — Resorcin 1*1 part. Bismuth Oxy-iodo-gallate 9 parts. Zinc Oxide 
12 parts, Paraffin Dur. 6 parts, Paraffin Molie Flav. 118 parts. 

Cystex Brand {Knox Labs. Ltd., London). “Kidney, bladder and 
rheumatism treatment.” Formula: — Grey Tablets: Hexamethylenamine 
2^, Salol I, Benzoic acid S (Gms.); Brown Tablets: Extract Buchu Extract 
Corn silk \, Extract Triticum h Potassium Bicarbonate 1, Acetphenetidin 1, 
Sodium Borate h (Grns.). , . . 

Cystopurin {Genatosan Ltd., Loughborough). “Safe internal antiseptic. 
Combats all blood borne infections. For kidney and bladder infections.” 
Formula: — Hexamethylenetetramine 33*98%, Sodium Acetate (Anhydrous) 
39*83%, Water of Crystallisation 26*19%. In chemical combination. Each 
tablet weighs 1 g. Dose: 1 to 3 tablets. 

Daisy Brand Tablets {J. E. Ellis Ltd., Leeds). “For headache, neuralgia, 
tigr*^EootBl R:he " aiTa ’'*’airnerve pains, rheumatism, neuritis, lumbago, sciatica, 
periodical pains, influenza, colds, etc.” Formula: — Caffeine 1*67, Piperyl- 



THE EXTRA PHARMACOPCEIA 


392 

piperidine *17, Acetphenetidin 24*98, Acid. Acetylsalicyl. 54-16, Amylum et 
excipiens 19-02. Dose: 2 tablets. 

. J^aisy Powders (J. E. Ellis Ltd,, Leeds). “Cures^ in a few minutes headache, 
neuralgia and all nerve pains. Speedily relieves rheumatism, lumbago, sciatica. 
A specific for colds, chills, influenza.” Formula: — ^Acetphenetidin 44*44, Ac. 
Acetylsalicyl. 55*56, Dose: 1 powder. 

J-^^amaroids (The Hygienic Stores, London). *‘The Key to Youth. For 

'^general weakness, convalescence, nervous debility, chronic exhaustion, etc.” 
Formula: — ^Aloin gr. -p;i, Orchitic sub. gr. J, Ext. Damiana gr. h Hexamin, 
gr. 1, Ferri Hypophosph. gr. i, Glycyrrh. g.s., Sucrose q.s. in each tablet. Dose: 

1 or 2 tablets. 

^'i>avis*a (Dr.) Famous Female Pills (Dr. Davises Female Pills, London). 

^*Are world-renowned and unequalled. An excellent and effective remedy for 
anjemia, giddiness, fulness and swelling after meals, loss of ap.jetite, palpitation 
of the heart, depression, weakness, irregularity and all female ailments.” 
Formula: — Sulph. Iron *66, Rue Pulv. *89, Cape Aloes *66, Colocynth. *22, 
Gum Acacia *89, Cayenne *12, Myrrh. -89, Ginger *22, Tansy *44. Dose: 2 pills. 

D.D.D. Prescription (Extra Strong) (D.D.D. Company, London). “For 
eczema and all diseases of the skin and scalp.” Formula: — Chlorbutol 1*11%, 
Resorcinol *75%, Methyl Salicylate *95%, Phenol *98%, Thymol *09%, 
Menthol -15%, Salicylic Acid 2*22%, Spirit 34-28%, Aqua ad 100% by weight. 

D.D.D. Prescription (Ordinal strength) (D.D.D. Company, London). 
*‘The remedy for eczema, dermatitis, bad leg, ringworm, cuts and wounds, 
burns and scalds, itching piles, psoriasis.” Formula: — Chlorbutol 1*11%, 
Resorcinol -75%, Methyl Salicylate -81%, Phenol *98%, Thymol *09%, 
Menthol *15%, Salicylic Acid -74%, Spirit 33*90%, Aqua ad 100% by weight. 

l3eakin*s Iiiflammation Remedy (G. Deakin and Hughes Ltd., Failand, 
Nr. Bristol). “For pains, chills, fevers, influenza, inflammations, ulcers, pleurisy 
and liver, stomach and kidney diseases.” Formula: — Glycerin 0-50%, Inf. 
Buchu. Cone. 1*00%, Pinus Canadenis 0*15%, Marrubium Vulgare 0*15%, 
Chloroform 0*50%, Eupatorium Perfoliatum 0*15%, Asclepias Tuberosa 0*15%, 
Liq. Ext. Gentiana Lutea 0*07%, Phenol Liq. 0*41%, Liq. Ext. Cimicifugas 
0*20%, Ol. Menth. Pip. 0*04%, Liq. Ext. Guaiacum 0-10%, Liq. Ext. 
Sambucis Nigra 0*15%, Liq. Ext. Arctium Majus 0*50%, Camphor 0*04%, 
Liq. Ext. Parietaria 0*15%, Ol. Cinnamon 0*05%, Liq. Ext. Galium Aparine 
0*20%, Sodium Citras 3*00%, Liq. Ext. Juniper 0-20%, Sodium Salicylas 
3*41%, Liq. Ext. Uva Ursi 0*20%, Myrica Cerifera 0-30%, Color q.s., Aqua 
ad 100%. 

Deakin’s Lung Healer (G. Deakin and Hughes Ltd., Failand, Nr. Bristol). 
“For coughs, colds, tight breath, asthma, whooping cough, bronchitis and 
shortness of breath.” Formula: — ^Dec. Cetraria Islandica *220%, Ol. Cinna- 
mon *030%, Liq. Ext. Sticta Pulmonaria *143%, Syr. Lobelia 1*100%, Liq, 
Ext. Asclepias Tuberosa *110%, Aq. Chlorof. Cone. *022%, Liq. Ext. Hyssop. 
‘110%, Tinct. Pruni Serot. •121%,sLiq. Ext. Symphytum *110%, Sucrose 
22*532% (or Sacchari Faex 33*800%) Liq. Ext. Glycyrrhizse *022%, Ol, 
Menth. Pip. -015%, Camphor *060%, Phenol Liq. *375%, Chloroform 
•900%, Acet. Scillae *022%, Tinct. Ipecac. 8*300%, Tinct. Senegas -027%, 
Color q.s., Aqua add 100%. Dose: Adults, 1 or 2 teaspoonfuls. 

Dettol Antiseptic (Reckitt & Sons, Hull). “Dettol is a germicide three 
times more efficient (Rideal-Walker test) than pure Carbolic Acid, yet it is non- 
poisonous and non-staining.” Formula: — ^^Active constituents: Chloroxylenol 
3%, Terpineol 12%. 

Dettol Brand Ointment (Reckitt & Som, Hidl). “For the treatment of 
boils, whitlows, carbtmcles, etc., impetigo, ‘Barber’s Rash,’ herpes (cold spots), 
ulcers, chapped hands, burns and scalds, etc.” Formula: — Adeps Lanas 
36*68% w/w, Cera Lanae 4*58% to/v), Paraff, Molle Alb. 45*90% tofw, P. 
chlor. m. xylenol 0*23% w/w, Acid Salicyl 2*75% w/w, Menthol 0*23% w/w, 
Ol. Eglanter. Synth. 0*46% wfvo. Aqua 9*17% w/w. 

Dettol (Instrument) (Reckitt & Sons, Hull). “For sterilising surgical 
instruments. Forms a clear solution with soft or distilled water. 2^^ times 
more efficient than pure carbolic acid (Rideal-Walker test).” Formula : — 
Active constituents: Chloroxylenol 3%, Terpineol 12%. 

Dettol Obstetric Cream (Reckitt 8s Sons, Hull). Formula: — Active 
constituents: Chloroxylenol 1*4% w/v, Terpineol 1-8%. 

Dettolin Brand Gargle (Reckitt & Sons, Hull), “Dcttolin is germicidally 
as efficient as a 50% solution of pure Carbolic acid (Rideal-Walker test).” 
Foy» 2 «/«.*-— -Dimothyl Chlor Phenyl Hydrate 1*02% Menthol 0-12%, Ol. 



PROPRIETARY MEDICINES 


393 


menth. pip* «'!«%, Sapo vegctalis 0-50%, Glusidum 0-30%. 

Pot. carb. 1-00%, Sp. meth. md. 65-00%, Chlorazol pink 0-0U45%, Aq. deS* 
ad 100 vols. 

De Witt’s Antacid Powder (E. C. De Witt & Co., London), “Guaranteed 
for indigestion and all stomachic affections.” Formula: — Mag. Carb. 15-54% 
Calc. Carb. 24-28%, Sodium Bicarb. 48-18%, Coll. Kaolin 8-74%, Bismuth. 
Subgall 1*00%, Bismuth Subcarb. 1-00%, Malt. Diastase 1-00%. Dose: 1 
teaspoonful in water or milk. 

De Witt’s Brand Kidney and Bladder Pills (E. C. De Witt Sc Co., London), 
“For weak ludneys, rheumatism, inflammation of the bladder, backache, 
scalding or scanty urine, too frequent desire to urinate, gravel and all uric acid 
complaints.” Formula: — ^Pichi, 7-17%, Ext. Case. Sag. 10-52%, Meth. Blue 

2- 39%, Pot. Nit. 25'S2%, Ext. Uva Ursi 10-52%, Buchu Fol. 2-87%, Podoph. 
•54%, Excip. 5.S. Dose: 1 or 2 pills. 

De Witt’s Brand Little Laxative Pills (E, C. De Witt & Co., Londoii). 
“For liver complaints, constipation, biliousness, headache, indigestion, dizzi- 
ness, dyspepsia, the complexion, etc.” Formula: — ^^\loin 31-25%, Capsicine 

3- 13%, Podophyllin Emodi 15-62%, Gingerine 3-13%, Cascara 3-13%, Excip. 
a,s. Dose: 1 or 2 pills. 


[PI] Dicey’s Dr. Bateman’s Drops (Sutton & Co., London), “An ideal 
remedy for colds and influenza.” Formula: — Pulv. Castoreura -052, Camphor 
*416, Oil Anisi -208, S.V.R. 58 o/p 12-5, Morphine Anhydrous -084, Sacch. 
Ust. 1-04, Pot, Carb. -208, Aqua Ad. 100,0. Dose: Adults, 1 teaspoonful; 
Children, 5 to 15 years, teaspoonful. 

Digestif Renmes Tablets (E, Griffiths Hughes Ltd., Manchester), “The 
ideal remedy for indigestion, dyspepsia, flatulence, heartburn, biliousness, 
acidity, etc.” Formula: — ^Bismuthi Carbonas 0-0131 gms., Magnesii Carbonas 
0-0698 gms., Pepsinum 0-0011 gms., Pancreatinum 0*0007 gms., Bismuthi 
Oxidum 0-0015 gms., Magnesii Hydroxidum 0*0015 gms., Magnesii Oxidum 
0*0029 gms., Kaolinum Colloidalis 0-0029 gms., Calcii Phosphas 0-0003 gms., 
Lactosum 0-024 gms,, Magnesii Stearas 0-003 gms., Oleum Menthae Piperitae 
0-0025 gms., Calcii Carbonas 0-8486 gms., Sucrosum 0-2144 gms., Acaciae 
Gummi 0-061 g. ^ 

Dimol A Bfand (Dimol Laboratories, Londo n). * ‘ For intestinal disinfection,” 
Formula: — Dimol (Dimcthylomethoxyphenol) 20%, Pulv. Glycyrrhizae 40%, 
Sacc. Alb. 16-25%, P. Amylum 10%, P. Dextrine 13-75%. 5 grains in each 
tablet. Dose: 1 to 3 tablets. 

Dimol B (Dimol Laboratories Ltd., London). “For stomachic and intestinal 
disinfection.” Formula: — Dimol (Dimethylomethoxyphenol) 20%, Pulv. 
Glycyrhizae 40%, Sacc. alb. 16-25%, P. Amylum 10%, P. Dextrine 13-75%, 
5 gr. in each tablet. Dose: 1 to 3 tablets, or as ordered by the physician. 

Dinneford’s Magnesia Tablets (Dimieford 8c Co., Brentford). “Antacid — 
Aids digestion.” Formula: — Each tablet contains approximately 5-33 grains 
of pure Magnesium Flydroxide. Dose: 1 or 2 t.'iblets. 

Dinneford’s Pure Fluid Magnesia (Dinneford & Co. Ltd., Brentford). 
“Is an agreeable and effective means of neutralising excessive stomach acidity, 
thereby affording prompt alleviation of all the digestive disturbances which 
arise from it.” Formula: — ^Liquor Magnesii Bicarbonatis. Dose: 1 or 2 
teaspoonfuls. 

Diotex Brand Tablets (Knox Laboratories Ltd., London). “For stomach 
troubles.” Formula: — Magnesium Oxide Lt. 2 Grs., P^sin Po, Insol. 1 *3000 
I Gr., Pancreatin 4 Gr., Duodenal Sub. Po. Desic, i Gr., Oil of Cinnamon 

Gr., Saccharin Soluble Gr., Charcoal q.s., Excipient q.s. Dose: 2 tablets 

Dlsmenol Brand Tablets (Roberts 8c Co., London). “Allay the spasmodic 
and continuous dull pains of menstruation.” Formula: — Each tablet contains 
P-arasulphamidobenzoic Acid 0-05 gm., Antipyrin 0-25 gm.. Lactose 0-25 gm. 
Dose: 1 tablet. 

Diuromil Brand (Pharmax Ltd,, London). “Uric acid soh'ent. For acute 
attacks of rheumatism, gout, sciatica, urinary lithiasis, gravel, stone, renal colic, 
cystitis, arthritis, and other similar ailments.” Formula: — Pip. Tart. 3-321, 
Pip. Cit. 2-223, Hexamine 3-500, Lith. Sal. 0-800, Lith. Benz. 0-725, Disoda. 
Phos. 2-325, Effervescent base q.s. ad 100. Dose: I teaspoonful. 

Doan’s Backache and Kidney Pills (Foster McClellan Co., London). 
“Diiireticurinary antiseptic and stimulant.” Forww/n;— Ext. Uva Ursi 25-000%, 
Ext. Buchu 3-125%, Ext. Gent. 9-375%, Aloin 0-391 %, Potass. Nitrat. 16-667%, 
01. Junip. Bacc. 1*333%, P. Fol. Buchu 4-687%, P. Fol. Uva Ursi 10-417%, 
Mag. Oxid. 6-250%, Excip. q.s. Dose: 1 to 3 pills. 
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Doan’s Ointment (Foster McClellan & Co., London). “For piles, eczema 
and itching skin complaints.” Formula: — ^P. Zinc. Ox. Puriss. 13*33%, 
Hydrarg. Subchlor. 37*78%, Phenol 1*67%, Paraff. Dur, 5*56%, Paraff. Moll. 
FI. ad 100*00%. 

Dodds’ Brand Kidney Pills (The Dodds Medicitie Co. Ltd., Consignees: 
Merchandising and Servicing Corporation Ltd., London). “For rheimiatism, 
tired feeling, urinary troubles. For female wealcness, purifies the blood, 
cleanses the system. For backache, headache, bladder troubles.” Formula : — 
Ext. Buchu *00324 gm., Ext. Uva Ursi *00324 gm., 01. Juniperis *0162 gm., 
Sod. Bicarb. *0648 gm., Pot. Nit. *648 gm., Saponis *0324 gm., Pod, Res. 
•00178gm., Excip. q.s. Dose: 1 to 3 pills. 

[PI] Do-Do Brand Tablets (International Laboratories Ltd., London). 
“Banish asthma. They are of the utmost value in the treatment of bronchial 
asthma, bronchitis, night coughing, fits, chest wheezincss, dyspneea (difficult 
breathing), emphysema (air distended lungs).” Formula: — Ephedrinc Hydro- 
chloride i grain, Grindelia Powder i grain, Acetylmethyldimethyloxamid- 
phenylhydrazine (Pickups Ltd.) i grain, Theobromine Cal. Sal. 2 grain, Litluuin 
Benzoate 1 grain. Dose: 1 tablet. 

Do-Do Pastilles (International Laboratories Ltd., Londori). “Prophylactic 
against colds, catarrh, etc.” Formula: — ^Ext. Fucus Vesie (Fucaceae) 7*5%, 
Mucilago Acacia 45%, Ext. Rubi Nig. 36*5%, Acidum Tartaricum 1%, Sac- 
charum Album 10%. 

Dutch Drops (Tilly). “Used for generations in cases of kidney and bladder 
disorders, stomach and liver troubles, pains in the back, skin eruption, painful 
menstruation, etc., sore gums, ulcers and bruises.” Formula: — Spiritus 
Terebinthinse 10*40, Oleum Lini 9*40, Sulphur Sublimatum 1*00. 

Eade’s Antibilious Pills (George Bade Ltd., London). “One of the best 
medicines for bilious and liver complaints, disorders of the stomach and bowels, 
indigestion, loss of appetite, flatulency, heartburn, pains and giddiness of the 
head, costiveness, eruptions of the skin, etc.” Formula: — Aloe 32*0, Scammon. 
Res. 16*0, Colocynth. 8*0, Zingib. 4*0, Sapo Dur. 4*0, Lactos 8-0, Ext. Gent. 
12*0, Pil. Hydrarg. 16*0. Dose: 1 or 2 pills. 

[PI] Eade’s Rheumatic and Gout Pills (Baders Pills Ltd., London). “Eade’s 
Pills free you from the torturing pains of all rheumatic afflictions.” Formula : — 
Ext. Colch. Sicc. 25*0, Aloe 12*5, Acac. 5*5, Guaiac. Res. 1*38, Lactos 2*76, 
Colch. Corm. 32*0, Glycyrrh. 16*0, Excip. 4*86. Dose: 1 pill. 

Eade’s Universal Anodyne (George Bade Ltd., Londoii). “For the relief 
of pain, excellent for sprains, bruises, rheumatism, lumbago, sciatica, neuritis 
and in place of mustard plaster for colds, congestion, bronchitis,” Formula : — 
Paraff. Moll. Flav. 72*49%, Paraff. Dur. 10*36%, Ol. Camph. Rect. 9*06%, 
Methyl. Salicyl. 4*53%, Menthol 2*26%, Oleores. Capsic. 1*30%. 

Ecsolent Compound (Ecsolent Buildings, London). “For the treatment of 
eczema and skin troubles. Soothing and healing. Allays all irritation,” 
Formula: — Paraff. Dur. 6, Zinci Oxidum 10, Amylum 10, Ac. Boric. 3, Ac. 
Salicyl. 2, Ol, Betulae Alb. 0*5, Bals. Peruvian 0*2, Ol. Pini Conif. 0*2, Lia. 
Picis Alkali. 0 *3, Paraff. MoUe Alb. to 100, 

.^^^^xEgyptian Salve (Reade Bros. & Co., Wolverhampton), “For sores, wounds, 
ulcers, abscesses, burns, scalds, bad legs, inflamed eyes, chilblains, chapped 
hands, roughness of the skin, eruptions and skin diseases.” Formula: — Camph. 
0*54, Zinc. Oxid. 3*8, Acid, Boric. 1*6, Borax 0*8, Phenol Liq. 0*13, Ol. 
Arach. 21, Adeps Lan. Hydros. 9*1, Cera Alb. 5*7, Paraff. Moll. Alb., etc., ad 
100 %, 

Elasto Brand Nature Salve (New Era Treatment Co, Ltd., London). 
External treatment for ulcers, eczema, wounds, inflamed patches, sore joints, 
rheumatism, varicose veins, chilblains, sore and tender feet, eruptions of all 
kinds, skin diseases, piles, boils, bruises, sprains, burns, chapped lips and 
hands, sore breasts, etc.” Ingredients B.H.P.: Calcii Phosphas. 6x 1*25%, 
1-25%, Magnesii Phos. 6x 1*25%, Calcii Fluoridum 6x 
1*25%, Ointment Base to 100. 


Elasto Brand Tablets (New Era Treatment Co. Ltd., London). “Elasto 
IS the natural remedy for debilitated blood and all ailments arising therefrom. 
It IS not a drug, but a vital cell-food which must be present in the blood to 
ensure complete health. For varicose veins, varicose eczema, bad leg, piles, 
poor circulation, heart troubles and all relaxed conditions.” Jfigredients 
25%, Pota^ii Phosphas 3x 25%, Magnesii Phosphas 
6x 25%, Calcn Fluoridum 6x 25%. Dose: 2 tablets. 
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EUiman Athletic Rub {Elliman, Sons & Co. Ltd., Slough). “Refreshes 
and re-invigorates the muscles. Promotes litheness, agility, endurance and 
physical strength. 1 he cornposxtion of this preparation was not disclosed. 

Elliman’s Umversal Embrocation (EUiman, Sons $z Co. Ltd., Slough). 
“For rheumatism and lumbago, sore throat from cold, cold at the chest, strains 
and mild sprains, training. Formula: — ^Active constituents: 01. Terebinthin® 
essentia 35-41%, Actdum aceticum 4-16%. 

Elmbalm (E. H. Beckett, Knot End-on-Sea). “For bad 

legSTtrotiSTabscesses, eczema, septic sores, and all skin diseases. Draws out the 
poison — then heals.” Formula: — ^Pulv. Ulmi Fulv, 12*25%, Ol. 01iv« 12*25% 
Ac. Boric. Pulv. 1*6%, Benzoinum 1*5%, Adeps. Prep. 22*0%, Petrolatum 
22-0%, Resorcinum 2*5%, Zinci Oxid. Pur. 4*0%, Cholesterol Pur. 22*0%. 

Endrine Brand Nasal Compound (John Wyeth & Brother Ltd., London) 
“A soothing antiseptic compound for the prompt relief of acute coryza (head 
colds), catarrh, sinusitis, asthma, bronchitis and hay fever.” Formula : — 
Ephedrine 0*75%, Menthol 0*5%, Camphor 0*5%, Eucalyptol 0*5%, Oleum 
Rjcini 0*5%, Liquid Paraffin 100%. 

Eno*s Fruit Salt (J. C. Eno. Ltd., London). “The unrivalled health drink 
of young and old.” Formula: — Contains approximately: Sod. Bicarb. 54*25% 
Acid. Tart. 37*50%, Acid. Cit. 6*25%, Sod. Tart. 1*00%, Sod. Cit. 1*00%. 

E.N.T. Capsules (E.N.T. Manufacturing Co. Ltd., Bristol). “For head- 
ache, toothache and neuralgia. For influenza, rheumatism, etc.” Formula : — 
Each capsule contains 6 gr.~Acid Acetylsalicylic 7*4%, Antifebrin 28*6% vifiv. 
Dose: 1 or 2 capsules. 

E.N.T. Nerve Powders (E.N.T. Manufacturing Co. Ltd., Bristol). “Ends 
neuralgia troubles. Cures the most violent headache.” Formula: — Acetyl 
salicylic acid add to 100. Antifebrin 0*83%. Dose: 1 powder; Children, 
powder. 

[PI] Ephazonc (The Ephazone Co., London). “A specialist’s infallible pre- 
scription that ends asthma, bronchitis, bronchial asthma, emphysema, hay 


Children, i to i tablet. 

Ephedan Brand (Clay & Abraham Ltd., Liverpool). “Prescribed daily 
by the most eminent specialists and medical men for asthma, bronchitis, catarrh. 


Sacch. Lact. to 100. Dose: 1 or 2 powders; Children, 4 to i powder. 

Ephedrol Brand (Clay & Abraham Ltd., Liverpool). “Gives instant relief 
in catarrh, ha:y fever, colds. A scientific method of application.” Formula : — 
Ephedrine *95, Menthol 2*0, Camphor 2*0, Alkannin *05, Aromatic Oil 
•166, Paraffin Liq. Levc ad 100. 

[PI *81] Ergoapiol (Smith) (Distributors: Thos. Christy & Co. Ltd., Farnham). 
“This preparation is designed expressly for physician’s use under whose advice 
it is to be administered.” Formula: — Each capsule contains: Ergot Praeparata 
B.P. 1 gr., Oil of Pennyroyal i min., Apiol U.S.P. IX (green) 5 min., Aloin B.P. 
4 gr,, Castor Oil q.s. Dose: 1 or 2 capsules as prescribed by physician. 

Estersil Brand (Johnson Sc Sojis). “Recommended by the medical pro- 
fession for the treatment of rheumatic affections, lumbago, sciatica, neuritis, 
stiff joints, etc.” Active constituents 50% approx, each: — Ethyl Ester Salicyl- 
Glycoliic Acid, Propyl Ester Salicyl-GK'Collic Acid. OH-CrH^CO* 
OCHaCOOCttH, 49*75%, OH CoIIiCO OCHaCOOCsH, 49*75%, Ol. Lavand 
0*50%. 

Evans's Antiseptic Throat PastiUes (Evans, Sons, Lescher & Webb Ltd., 
Liverpool). “Promptly relieves coughs, colds, catarrh, sore throats and 
huskmess.” Formula: — Terebenum 0*33%, Menthol 0*16%, Eucalyptol 
0*03%, Ol. Menth. Pip. 0*014%, Potassii Chloras 1*278%, Borax 1*279%, 
Glycerin 0*233%, Basis ad 100, 

Ex-Lax (Ex-Lax Ltd., Slough). “Chocolate laxative for complete con- 
stipation relief.” Formula: — Chocolate 90%, Phenolphthalein 10%. Do.se: 
1 or 2 tablets. 

Falconer's Golden Compound (Falconer Sc Co, Ltd,, London). “It 
cures lumbago in two hours in nearly all cases.” Formula: — Sapo Mollis •5%, 
Ol. Arach., *375%, Ol. Ricin. *375%, Ol. Terebinth. 2*5%, Alcoh. sol. 
extract of 16% Capsic. Sp. Meth. Indust., ad 100%. 
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[PJ] Famel Brand Syrup (Optrcx Ltd,, Greenford). “AfFections of the 
respiratory organs: chronic bronchitis, coughs, neglected colds, catarrh, asthma, 
influenza.” Formula: — Purified Creosote B.P. 0 • 13 gm., Calcium Lactophosphate 
0125 gm., Guaiacol B.P. 0*065 gm.. Codeine 0*023 gm., Tinct. Aconite B.P.C. 
0*55 gm., Flavour and Syrup ad 100 gm., contains 0*00027% tv/w alkaloids 
of aconite calculated as aconitine. Dose: Adults 1 dessertspoonful; Children, 
i to 1 small teaspoonful or less according to directions. 

Family Lung Syrup (P. H. Gallotoay Ltd., London). “Pleasant to take and 
perfectly safe for children and adults.” Formula: — 01. Anisi '060, Ext. 
Ipec. Liq. *068, Chlorof. *510, Acid Acetic 3*000, Acetum Scillae 2*675, 
Syr. Scillas 6*000, Spt. Ether Chlor. *500, Sacch. Ust. 1*800, Syrup ad 100*000. 
Dose: Children, ^ to 2 tcaspoonfuls; Adults, 1 or 2 tablespoonfuls. 

[Pi] Fellows Compound Syrup of Hypophosphites (Fellows Medical 
Manufacturing Co. Ltd., Montreal). Each fluid drachm contains Manganese 
Hypophosphite i gr., Potash Hypophosphite % gr., Soda Hypophosphite ^ gr., 
Iron J gr., Lime I gr., Quinine gr., Strychnine gr. 

Laxative Tablets (Fellows Medical Manufacturing Co. Ltd,, 
Montreal). “Fellows Laxative Tablets are a corrective for habitual constipation 
due to intestinal inactivity or to an insufiiciency of the digestive secretions.” 
Formula: — Each tablet contains: Extract of Cascara Sagrada grm. 0*049, Aloin 
gnn. 0*008, Podophyllin gim. 0*0065. Adult dose: 1 or 2 tablets, 

Felsol Brand Powders (British Felsol Co. Ltd., London). “For asthma.” 
'^Formula: — Phenazone 0*47, lodopyrine 0*03, Antipyrine Aceto-salicylas 0*40, 
Caffeine 0*10, Ext. Viscum Album 0*01, Ext. Brachycladii O-Ol. 

Fennings* Adult Cooling Powders (The Trustees of Alfred Fennings, 
Cowes, I.o.W.). “For cooling all feverish heats of the blood and for colds, 
coughs, eruptions and headaches.” Formula: — ^Pot. Chloras 58%, Glycyrrh. 
5%, Ath. 8%, Powdered Malt 24%, Mag. Carb. Lev. 5%. Dose: 1 powder. 

Fennings* Children’s Cooling Powders (7'he Trustees of Alfred Fennings, 
Cowes, I.o.W). “For children cutting their teeth. For feverishness, colds, 
thrush, eruptions, sickness and disordered bowels.” Formula: — Pot. Chloras 30%, 
Glycyrrh. 33%, Powdered Malt 33%, Mag. Carb. Lev. 4%. Dose: 1 powder. 
^^^^....-dPennings* Fever Cure (The Trustees of Alfred Fennings, Cowes, I.o.W.). 
“The celebrated remedy for prevention and cure of whooping cough, influenza, 
colds, measles, mumps, chicken pox, sore throat, cholera, typhus, low fever, 
diphtheria, dysentery, smallpox, scarlet fever, bowel complaints, griping pains, 
windy spasms, bile diarrheea, looseness and fluxes, etc.’* Formula: — Ac. 
Nitric B.P. T53%, Spiritus Vinus Rect. *27%, Oil Month. Pip. *0075%, 
Pulv. Sang. Drag. *0048% w/v. Aqua ad 100 vfv. 

Fennings* Little Healers (The Trustees of Alfred Fennings, Cowes, I.o.W.). 
“For coughs and colds.” Fornuda: — Ipecac 90%, Conf. Ros, Can, 10%. 
Dose: 1 pill. 

Fennings* Ointment (The Trustees of Alfred Fennings, Cotves, I.o.W). 
“For all irritations of the skin, eczema, dermatitis, chilblains, boils, impetigo, 
nettlerash, psoriasis, infantile eczema, burns and scalds.” Formula: — Zinc 
Oxide 4%, Calamine 3%, Liq. Picis Carbonis 6%, Balsam of Peru 3%, Bornyl 
Acetate 1%, Adeps Lan. 6%, Paraff. dur. 12%, Paraff. Moll, to 100%. 

Fennings* Rheumatic and Erysipelas Drops (The Trustees of Alfred 
Fennings, Cowes, I.o.W.). “For rheumatism, lumbago, erysipelas, rheumatic 
gout, sciatica, etc.” Forviida: — ^Amnion. Carb. 4*73% w/w, Sacch. Ust. *59%, 
Aqua ad 100 B/V. Dose: 1 teaspoonful. 

Fennings* Stomach Strengtheners (The Trustees of Alfred Fennings, 
Cozees, I.o.W). “Pills to assist digestion, prevent acidities, wind and spasms, 
to remove heartburn, palpitations and pain after eating, and to enable the 
stomach to convert food into proper nourishment for the body.” Formula; 
Rheum.^23%, Sap. Dur. 24%, Ipecac. 53%. Dose: 1 pill. 

^.-i^nnings* Whooping Cough Powders (The Trustees of Alfred Fennings, 
Cowes, I.o.W). Formula: — Glycyrrh- 28%, Sulphur. Prajcip. 68*5%, Alum 
Exsic. 3^-5%. Dose: 1 powder. 

--Pennings’ Worm Powders (The Trustees of Alfred Fennings, Cowes, 
I.o.W.). “For safely destroying worms: The Tape Worm, Round Red Wonn, 
and Thread Worm.” Formula: Lactos 33%, Sulphur Praecip. 67%. Dose: 
For children, 1 powder; for adults, 3 powders. 

Ferocal (Squire's Chemical Food) (Squire $c Sons, London). Formula : — 
Active constituents in each fluid drachm: Anhydrous Iron Phosphate 0*64 grain, 
Calcium Phosphate 1*80 grain, Potassium Phosphate 0*08 grain, Sodium 
Phosphate 0*06 grain. Dose: i to 1 tcaspoonful in water. 
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V-'-l^wsolate Tablets {Glaxo Laboratories Ltd.^ Greenford). Formula : — ^Each 
tablet (3 gr. Ferr. Sulph. exsic.) contains Iron (ferrous) 1 gr., Copper gr. 
Manganese t5?j gr* Dose: 1 tablet. 

Firth's Green Salve (H. Firth, Liverpool). “Cures poisoned wounds, bad 
legs, boilSj whitlows, carbuncles, bums, scalds, cuts, and all forms of gatherings 
and eruptions." The composition of this preparation was not disclosed. 

Fissan Brand Anal Ointment (Genatosan Ltd., Loughborough). “For the 


3*0, Zinc oxide 9-0, Wool fat ointment 82-0, Solution of hamamelis 0*2, 
/>-oxybenzoic methyl ester 0*15. 

Fissan Brand Anal Suppositories {Genatosan Lid., Loughborough). 
“Indications: Haemorrhoids, anal pruritis, and fissures." Formula: — Lactal- 
bumin 1*0, Fluoro-Silica Colloid (Fissan Ltd.) 0*3, Colloidal kaolin 1*0, 
Bismuth subnitrate 1*0, Bismuth salicylate 1*0, Menthol 0*1, Boric acid 1-U, 
Zinc oxide 4*0, Wool fat ointment 3*0, Spermaceti 30*0, Oil of theobroma 
55*0 Solution of hamamelis 2*6. 

Fissan Brand Paste {Genatosan Ltd., Loughborough). “For treatment of 
irritation, sores, cuts, abrasions, burns and scalds." Formula: — Lactalbumin 
1 *0, Fluoro-Silica Colloid (Fissan Ltd.) 0*15, Colloidal silicic acid 0-6, Colloidal 
kaolin 3*0, Boric acid 3*0, Bismuth Subnitrate 0*5, Zinc oxide 9*5, Methyl 
Ester of p-hydroxybenzoic Acid 0*15, Wool fat 53*4, Liquid Paraffin 12*3, 
W^ 16*4. 

^»-'Titilin Brand Revitalising Rub {London Solvents Ltd., London). “A 
muscle and nerve stimulant which restores elasticity and tone to tired muscles 
and jaded nerves." Formula: — Sod. Salicyl 22680 Cgms., Ethyl Salicyl 1134 
Cgms., Ol. Gauther 425 Cgms., Ol. Cherianthi 71 Cgms., 01. Verbenae 142 
Cgms., Camphowe 567 Cgms., Ac. Acetylsal. 5192 Cgms., Ol. Ricini 22680 
Cgms., Terebini 850 Cgms., Ol. Heliotrop 18 Cgms., Ol. Cedri 213 Cgms., 
Terpineol 567 Cgms., Ol. Terebinth 5670 Cgms., Sucros Octa Acetatis 2268 
Cgms., .ffi)thylis Phthalatis 4620 Cgms,, Sp. Meth. Indust. 22273 mils. 

jFormitrol Brand Fornaalin Pastaues (A. Wander Ltd., London). “An 
efficient mouth and throat antiseptic." Formula: — Formaldehyde gr. I, 
Menthol gr jf,,, Citric Acid gr. A, Sugar Base q.s. 

[PI] Freeman's Chlorodyne {Freeman's Cklorod^ne Ltd., London). The 
poisonous ingredients are stated to be Ext. Opii Liq. (10% morphine, 
anhydrous) 1*5%, CodeinaPhosph. 0*22%, Chloroform 6%. Other ingredients 
include Ether 1*5% and Proof Spirit 1*7%. 

Freezone Brand Com Remover {W. L. Dodge Ltd., London). “Makes 
corns, calluses and hard skin disappear." Formula: — ^'Perebinth Canadens 
3*5%, Ol. Ricini 3*5%, Zinc. Chlor. 2%, Acid Salicyl 14%, Collodium 75%. 

Fructolax (Savory & Moore Ltd., London). “Deliciously-flavoured Hydro- 
carbon Jelly Laxative," Formula: — ^Soft Paraffin 80%, Sugar 15%, Colour 
and Flavouring 5%. Dose: Children, ^ to 1 teaspoonful; Adults, 1 to 3 tea- 
spoonfuls. 

Fructole Carpinae Co. (Mayfair A Brand) {Savory 8c Moore Ltd. 
London). Formula: — Sod. Brom. 1*78%, Ammon. Brom. 1*78%, Potass. 
Brom. 8*89%, Pilocarpine Nitrate 0*00622%, in a flavoured syrup and glycerin 
base. Dose: i to 1 tablespoonful. 

Fruligar {The manufacturer's name is not given on the container). “The 
new garlic cough cure. A positive remedy for coughs, bronchitis, asthma, 
croup, catarrh, whooping cough, children's coughs.” Formula: — ^Pot. lod. 
1*09, Ext. Cjrlycyrrhiz. Liq, 5*00, Ext. Ipecac. Liq. *25, Sod. Benz. *10, Ext. 
Scillas Liq. *25, Formyl Terchlor. *50, Sacch. iJst. q.s., Ol. Menth. Pip. 
•05, Ol. Alii Satir. *008, Syr. ad 100. Dose: Children, i to 2 teaspoonfuls; 
Adults, 1 to 2 tcaspoonfuls. 

Fuller Brand Celery Perles {Lowthers Ltd., London). “For rheumatic 
ailments." Formula: — ^Each perle contains the following ingredients: Solid 
Extract prepared from fresh Celery Seed 1*20 gm., Solid Extract Buchu *20 grn., 
Phenolphthalein *20 grn., Solid Ext. Cimicifugae *10 grn., Sulphur Sub. *40 grn., 
Sodii Sal. *90 gm. “Our formula No. 12640," Dose: 2 perles. 
n^/Fynnon Salt {Fynnon Ltd., Brentford). “Famous Saline Treatment. 
Nature’s Salt of the Earth. For rheumatism, gout, sciatica, neuralgia, lumbago, 
constipation, liver, kidneys, lassitude, etc." Formula: — Sod. Sulph. 95*96%, 
Sod. Bicarb. 1*95%, Pot. Sulph. 2*05%, Lith. Sulph. 0*033%, and traces of 
iron and sodium chloride. Dose: 1 teaspoonful in water. 
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G.S. Brand Tablets {Westminster Laboratories Ltd,, London), “The 
natural internal cleanser. For rheumatism, slimming and constipation.” 
Formula: — Sodii Sulphas Exsicc. gr. 4J, Phenolphthalein gr. I, Potassii lodid 
gr. I, Zingiber gr. -J:, Kaolin q.s. Dose: 1 tablet. 

^Galloway’s Family Cough Syrap (P. H. Galloway Ltd., London). “For 
/coughs, colds, hoarseness, bronchitis and whooping cough.” Formula: — Ol. 
Menth. Pip. *008, Ol. Anisi *060, Ext. Ipec. Liq. *090, Chlorof. '575, 
Acid. Acetic. 3*000, Syr. Scillae 6-000, Acetum Scillae 2-675, Spt. Ether Chlor. 
-500, Sacch. Ust. 1 -800, Syrup ad 100-000. Dose: Adults, 1 or 2 tablespoonfuls. 
^"Gar Brand Garnette Antiseptic Remedy (H. E. Matthews Ltd., London). 
-^‘The sovereign cure fbr all diseases of the skin.” Formula: — Cera Flav. 4-1 % 
Hydrarg. Ammoniatum 2-05%, Liq. Picis. 8-2%, Paraffin Molle 83-24%, 
Essential Oils to perfume 2-41%. 

^ Genasprin ^Genatosan Ltd., Loughborough), “The safe brand of aspirin, 
"^or headache, influenza, colds, toothache, gout, neuralgia, nerve pains, neuritis, 
rheumatism, and uric acid disorders.” Formula: — ^Acetyl Salicylic Acid 5 grs.. 
Arrowroot 1 -25 grs. Dose: 2 tablets. 

George Brand Gravel Pills (</. O. George, Hirwann, Glam.). Formula : — 
P. Podoph, Res. 0-1, P. Ginger 3-2, P. Gamboge 1-2, P. Jalapae 9-6, P. Coloc. 
Pulp. 0*4. Soda Carb. Ex. 3-2, Saponis 14*9, Aloes Barb. 38-4, Ol. Juniper 
0-06, Hexamine 0-02, Coating to 100. Dose: 2 pills. 

George Brand Pile and Gravel Pills {J. O. George, Hirwann, Glam.). 
“Universally held in esteem.” Formula: — ^P. Podoph. Res. 0-2, P. Ginger 3*2, 
P. Gamboge 3-2, P. Jalapae 9-6, P. Coloc. Pulp. 0-6, P. Saponis 12-8, P. Aloes 
Barb. 38-4, Ol. Menth. Pip. 0*03, Ext. Cascara 0-6, P. Ipecac. Ver. 0-3, 
Hexamine 0-03, Coating to 100. Dose: 2 pills. 

George Brand Pills for the Piles (J. O. George, Hirwann, Glam.). 
“Universally held in esteem.” Formula: — 1^. Podoph. Res. 0-2, P, Ginger 
3-2, P. Gamboge 1-07, P. Jalapae 9-6, P. Coloc. 0-53, P. Aloes Barb. 38*4, 
Saponis 12-8, Ol. Carui 0-07, Coating to 100. Dose: 1 pill. 

Germicidal Soap P.D. & Co. {Parke Datds & Co., London). “For 
dermatological and surgical use. Containing 2% {wfw) of Mercuric Iodide.” 

Germolene {Veno Drug Co. Ltd., Manchester), “Aseptic ointment. 
Soothing and healing. Valuable as an emollient embrocation or skin dressing.” 
Formida: — ^Adeps Lante 53-2%, Paraffinum Molle 26-601%, Amylum 7*98%, 
Zinci Oxidum 7-99%, Ethylis Sahcylas 3*011%, Phenol 1-202%, Menthol 
0-012%, Rubrum Scarlatinum 0-004%. 

Germolene Brand Blood Purifier and Tonic {Veno Drug Co. Ltd., 
Manchester). “Prepared from ingredients known to have exceptional restorative 
value in the treatment of impure blood, anemia, pimples, abscesses, ulcers, 
boils, bad legs, eczema, rashes and other blood impurities.” Formida: — Dec. 
Sarsae Co. Cone. 16-25, Mist. Sennae Co. 37*5, Pot. lodid. 0-45, Ferri ot Ammonii 
Citras 2-05, Syrupus 31-25, Aq. Chlorof. ad 100-00. Dose: Adults, 2tcaspoonfuls; 
Children, 1 teaspoonful; Children under 10 years of age, A teaspoonful. 

. Germolets Brand Tablets {Veno Drug Co. Ltd., Manchester). “Con- 
''^ining thera:peutic reagents of acknowledged value in the treatment of impure 
blood, anaemia, pimples, abscesses, ulcers, boils, bad legs, eczema, rashes and 
other cutaneous and blood disorders.” Formula: — Berberis Aquifol. 17-857, 
Echinac. Angus. 17-857, Cal. Phos, 35-714, Acacia Gum 7-120, Sucrose 17-857, 
Ferri Glycerophos. 1-785, Salicinum 0*223, Mag. Silic. Nat. 1*567, Ol, Aurant. 
T’pless 0-20. Dose: 1 or 2 tablets. 

Germoloids Brand Suppositories {Veno Drug Co, Ltd., Manchester). 
“A remedy for the internal treatment of haemorrhoids.” Formida: — Zinci 
Oxidum 8-00%, Ethyl I^droxybenzoas 2-85%, Resorcinol 2-14%, Bismuthi 
Subchloridum 5-71%, Toluene Azo-Toluene- Azo-fi-Naphthol 0-007%, Ol. 
Theobromatis ad 100%. 

Gilley’s (Dr.) Herbal Laxative {Gilley’s Laboratories, London). “A 
nature aid composed of aromatic herbs. An intestinal cleanser and system 
purifier.” Formula: — Frangula Cortex 23-07%, Psyllium Semni 24-61%, 
Sennaa Fol. 46-18%, Anisi Fructi 3-07%, Sassafras Cortex 3-07%. Dose: 
One-third of a teaspoonful. 

Glow-Well Liniment {Evans, Sons, Lescher & Webb Ltd., London). 
“Produces a warm glow which relieves the pain of rheumatism, sciatica, lumbago, 
sprains, etc.” Formula: — ^Bacc. Capsici 10 unit, Essent. <Dil of Camphor 
77 xinit, Ol. Succini Rect. 3*75 units, Ol. Terebinthinie 19-2 units. 

Glycolactophos {Roberts & Co., London). “Its use is indicated in 
neurasthenia, neuralgia, wasting, dyspepsia, aneemia, insomnia, rickets, nervous 
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disorders and during convalescence.** Formula: — Glycerophosphate of 
Sodium 2^%, Glycerophosphate of Calcium 2i%, Casein 95%, Dose: J to 2 
tcaspoonfuls. 

Glyco Thymoline Brand (Kress & Owen Ltd., Farnkam). “Alkaline 
deodorizing and non-irritating solution.*’ Emergency formula: — ^Active con- 
stituents: Sodium Borate 2-084, Thymol 0-044, Menthol 0-044, Sod. Salicyl 
0-095, Sod. Bicarb 2-084, Sp. Vin. Rect. 3-605, Ol. Pini Pumil 0-044, Cajeputol 
0-088, Ol. Betula 0-035, all per cent. 

Grasshopper Brand Ointment (Grasshopper Ltd., London). “For the 
treatment of bad legs, simple ulcers, abscess, carbuncle, boils, piles, scalds, 
burns, insect stings, ringworm, broken and unbroken chilblains.” Formula : — 
Resina 31-68, Cera Flav. 7-94, Oleoresina Laricis 23-74, Ol. Oliv. 15-84, Paraff. 
Moll. Alb. 19-81, Cupri Acetas 0-99. 

/ Greenfield’s (Dr.) Whooping Cough Mixture (Wyley's, Cove 7 itry). 
Formula: — Syr. Rubri Idaei 25-000%, Scilla Glycosida (Scillitin: Scillidiuretin) 
*= Tinct. Scillae 2-085%, Tinct. Cardam. Co. 2-085%, Acid. NitriciDil. 2-085%, 
Chloroformum 0-217%, Spt. Thymi Rubri 0-072%, Aq. Destillatas 68-456%. 

Gripe Water Brand Carminative (W. Woodward Ltd., London). “For 
convulsions, gripes, acidity, flatulence, whooping cough, and-' the distressing 
complaints incidental to infants at the period of cutting their teeth, allaying the 
pain, giving instant relief and rendering this crisis perfectly mild and free from 
danger.” Formula: — Ol. Anethi. m. 2, Sodii Bicarbonas gr. 20, Spiritus 
Rectificatus m. 94, Syrupus Simp. fl. drm. 9.J-, Aqua Dest to H. oz. 44. Dose: 
1 to 3 teaspoonfuls, according to age. 

Guaranteed Acetic Acid (F. Coutts 8c Sons, London). “For application 
with flesh brush or sponge.” “The Acid Cure.” Formula: — 20 to 25% Real 
Acetic Acid. 

Guy’s Brand Tonic (Guy*s Tonic Ltd., London). “Such splendid results 
have invariably followed the use of Guy*a Brand Tonic that we feel justified in 
recommending it as a thoroughly reliable remedy for disorders of the stomach, 
liver and nerves and in all cases of debility and loss of strength.” Formula : — 
Gentian® Radix 0-178, Aurantii Cortex Recens 0-067, Cardamomi Semina 
0-022, Coccus Cacti 0-178, Spiritus Chloroformi 3-58, Acidum Phosphoricum 
0-033, Acidum Glycerophosphoricum 0-033, Acidum Nitricum 0-123, Acidum 
Hydrochloricum 0-164, Aqua ad 100-0. Dose: 1 tablespoonful; Children, 
1 teaspoonful to 1 dessertspoonful. 

Guy’s Fruit Pills (Guy’s Tonic Ltd., London). “The best family aperient.** 
Formula: — Potassii Sulphas 4-0, Oleoresina Zingiberis 0-5, Zingiber O-S, 
Colocynth 4-0, Aloe 8-0, Ipomoea 8-0, Oleum Can I'O, Excipient ad 100-u. 
Dose: 2 or 3 pills. 

Haemovin (Moore Medicinal Products, Aberdeen). “Ointment for hsemor- 
rhoids, pruritus and anal fissures.” Formula: — Carvasept. 0-01 g., Ammon, 
sulf. ichthyn. 0-30 g., Menthol recrist. 3-00 g., Ungt. Lanae 76-49 g., Vasel, Flav. 
2-20 g., Ol. Arachides 18-00 g. 

✓ Hair (Dr.) Brand Asthma Cure (Dr. Hair’s Asthma Cure Ltd., Staines). 

'^^“The constitutional remedy. The standard treatment for bronchitis and 
asthma.” Formula: — Sodii Benzoas 0-625, Trichloromethane 0-46, Sodii 
lodidum 0-3, Potassii lodidum 5-5, Spiritus Tenuior 9-8, Pix Liquida O-Ol, 
Aqua Destillata ad 100. 

Hair (Dr.) Asthma Cure Pastilles (Dr. Hair’s Asthma Cure Ltd., 

’''^Staines). “Asthma and bronchitis treatment.” Formula: — Pot. lod. 14*6%, 
Sod. Benz. 0-835%, Sod. lod. 0-70%, Chloroform 0-15%, Succ. Glycyrrh. 

2- 1%, Glusidum 0-105%, Pix Liquida (equiv.) 0-09%, Ess. Blackcurrant 

3- 95%, Sacch. Ust. 1-05%, Pastille Base to make 100%. Dose: 1 to 4 
pastilles. 

Hair (Dr.) Brand Bronchial Cough Remedy (Dr. Hair’s Asthma Cure 
Ltd., Staines). “This medicine is so effective that, in increased doses, it is 
sometimes found to suit asthmatic and bronchitic sufferers instead of the 
‘Asthma Cure*.” Formula: — ^Potassii lodidum 1*1%, Ext. Stillingia (1 in 1) 
6-25%, Ext. Yerba Santa (1 in 1) 8-25%, Ext. Grindelia Robusta (1 in 1) 1 M %, 
Chloroform 0*5%, Liq. Ammon. Dil. 1-8%, Sod. Hydrox. 0-125%, Aq. 
Destillata ad 100, Dose: 1 teaspoonful; Children, i or i teaspoonful. 

[PI] Hair (Dr.) Brand Catarrh Cure Pills (Dr. Hair’s Asthma Cure Ltd., 
Staines). “For constitutional treatment of catarrh.”^ Formula: — Each pill 
contains Quinin® Sulphatis gr. 1-7.5, Ext. Hyoscy. Sicc. B.P. gr. 0*75, Ext. 
Gentian® Rad. gr. 0-75. 
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Hair <,Dr.) Brand Liver Pills (Dr. Hair's Asthma Cure Ltd.^ Staines), 
/“Vegetable only. For constipation, headaches, indigestion, stomach disorder, 
biliousness, lassitude, boils and pimples, complexion.” Formula:-— 
Podophylli Resina gr. i, Sapo durus pulv. gr. Glycerrhizae Rad. gr. 

Syr. Glucosi Liq. gr. f. Dose: 1 pill. 

Haliborange (Allen & Hanburysy London). “The nicest way of taking 
/fialibut-liver oil. Contains the growth-promoting Vitamin A, and the 
Antirachitic Vitamin D, -with the Antiscurvy Vitamin C.” Formula : — Ol. 
Hippogloss. B.P, 3-0, Calciferol 0*0006, Succ. Aurant. Cone. 25% w/w. Dose: 
^ to 2 teaspoonfuls. 

Halmagon Brand Tablets (Tonicity Laboratories Ltd.^ London). “A 
scientific combination of nature’s mineral compounds for use as a daily ration 
to promote and maintain maximum metabolic activity.” Formula: — Magnesii 
Chloridi -305 gram, Magnesii Bromidi *0133 gram, Magnesii lodidi •000067 
gram, Magnesii Fluoridi *0006 gram, Excipient q.s. *45 gram. Dose: 
3 tablets. 

Haratox Brand Tablets (Haratox Ltd.» Manchester). “For the treatment 
and prevention of rheumatism, gout, lumbago, sciatica, neuritis and gallstones.” 
Formula: — Rudbeckia-Pal i gr.. Carbamide — CO,(N.H.2)2 (TriO -0001 ^ gr., 
Thuja-Occ. Trit. *0001 ^ gr., Sulph-Sub. 1 gr., Guacum 1 gr., Sach. Lac. 
and Oryza-Sat q.s. Dose: 1 tablet. 

Harley’s Three Salts (Thos. Harley Ltd.^ Perth). “For rheumatism, gout, 
constipation, stomach, liver, and kidney ailments. Safe for slimming.” 
Formula: — Mag. Sulph. Exsicc. 55%, Sod. Sulph. Exsicc. 42*3%, Pot, Tart. 
Acid. 1*7%, Pot. Sulph. c. Sulph. 1%. Dose: i to 1 teaspoonful; Aperient, 
1 to 2 teaspoonfuls. 

[PI] Harrison’s Pomade (G. W. Harrison Ltd., Readins). “A certain cure 
for nits and vermin in the hair.” Contains *4% lu/to veratrine. 

Healex Skol Brand Healing Antiseptic (Skol Products Ltd., Worcester). 
“For eczema and all skin infections, irritations, cuts, bites, chilblains, burns. 
An antiseptic gargle and mouth-wasn.” Formula: — ^Acidum Tannicum 5*00, 
Acidum Carbolicum 0*50, Menthol 0*25, Glycerinum 3 '00, Phenyl Salicylate 
1*00, Alcohol et aqua ad 100*00. 

Heath and Heather’s Catarrh Pastilles (Heath & Heather Ltd., St. 
Albans). “Cure coughs, colds, hay fever, bronchitis.” Formula: — Creosote 
J oz., Menthol 1 oz., Pine Oil 1 oz., Pastille Base to 10 lb. 

Herbalene (Lusty’s) (Lusty's Natural Products, Westcliff-on-Sea). “The 
safe tonic laxative.” Formula: — Sennae Folium, Foeniculum, Frangula, Mate 
Folia, Sambucus, Chelone Glabra, partes equates. 

Herbile Pills (W. F. Howard, London). “May be regarded as supplying 
what is deficient in the system rather than as a drug to purge.” Formula: — 
Aloes Barb. gr. 1 Sacch. Lact. gr. l^-. 

Hinksman’s Asthma Cigarettes (Hinksman Sc Forrest Ltd., Carluke), 
“ For asthma, bronchitis, whooping cough, shortness of breath, etc.” Formula: — 
Contains Lobelia 2% and Stramonium 7*2%. 

^ Hinksman’s Asthma Reliever (Hinksman & Forrest Ltd., Carluke). “For 
''^asthma, bronchitis, whooping cough and shortness of breuth.” Formula : — 
Contains Lobelia 2% and Stramonium 72%. 

Hinksman’s Asthma Smoking Mixture (Hinksman Sc Forrest Ltd,, 
Carluke). “For the immediate relief of asthma, bronchitis, whooping cough, 
shortness of breath, etc.” Formula: — ^This preparation contains Lobelia 2% 
and Stramonium 72%, 

Hockin’s Remedy (R. A. Hockin, Ryde, l.o.W.). “For asthma and bron- 
chitis.” “It has great advantages over medicines taken into the stomach, coming 
at once into contact with the Bronchial Tubes and Lungs; hence all injury to 
digestive organs is avoided.” Formtda: — 74/100 Pulv. Stramonii. 

Holdroyd’s Gravel Pills (J. Holdroyd, London), “The [jreat cure for 
gravel, lumbago, backache, wind and water ailments, and all disorders of the 
kidneys.” Formula: — Sod. Bicarb. 16*9%, Rhei Rhizoma 28*8%, Sap, Bur. 
26*0%, Ol. Juniper Lig. 6*5%, Ol. Anisi 6*5%. Dose: 2 pills. 

Holloway’s Brand Ointment (Holloway's Pills Ltd., London). “For 
the treatment of ulcers, cuts, chilblains, chapped hands, wounds, burns, bruises, 
insect bites, boils, bad legs, etc.” Formula: — Cera Flav. 19*20%, Tereb. 
Venet. Fact. B.P.C. 28*80%, Butter Fat 52*00%. 

Holloway’s Brand Pills (Holloway's Pills Ltd., London), “Act by purifying 
the system, regulating the functions, harmonising the bodily workings, 
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enriching and cleansing the blood, toning liver, kidneys and excretory organs, 
ensuring full nourishment from your food, strengthening the whole body.” 
Formula: — Aloe 36-15%, Pulvis Zingiberis 36-15%, Jalapa Pulverata 12-00%, 
Gambogia 12-00%, Sapo Durus 3-70%. Dose: 2 to 6 pills. 

Homocea Brand Ointment (Nwnol Ltd,, Nezvcastle-^on-Tyne). “Use for 
scalds, burns, aches, wounds and neuralgia.” Formula: — Ol. Cocois 20 '82. 
Paraff. Moll. 26-02, Paraff. Dur. 26-02, Cera Alb. 7-29, Adeps. 2-08, Camph. 
2-08, Ol. Cajaputi 2-42, Ol. Terebinthi. 8-9S, Ol. Rosmarini. 0*585, Ol. 
Eucalypti 0-585, Liq. Am. Fort. 1-56, Aqua Pura 1-56. 

Hooper’s (Dr. John) Female Pills {Dr. John HoopeFs Female Pills Co. 
Ltd., Reading). Formula {in grains): — ^Each pill contains Canillae Pepper 
Long ,jb, Hellebor Nig. ,b, Myrrh .S, Aloes i, Senna Alex I’^o-, Fefri Sulph. 
Ex. u,. Dose: 2 or 3 pills. 

Hoyle’s Pure Vegetable Viscous Oil {Hoyle's, Liverpool). “For 
rheumatism, sciatica, constipation, digestive and gastric complaints, also sprains, 
bruises, swollen knees and feet.” Formula: — Ol. Line 98%, Ol. Aurant. 1%, 
Ol. Limonies 1%. Dose: 1 dessertspoonful. 

Hypotensyl “Opocrin” Brand (T/?e Anglo-French Drug Co. Ltd., London). 
“The active principles of \'iscum (Gui) with gland extracts for the treatment 
of conditions associated with high blood pressure.” Formula: — ^Each tablet 
contains Viscum Extract 0-075 gm.. Hepatic Extract 0-10 gm., Panci-eatic 
Extract 0-05 gm. Dose: 3 to 6 tablets. 

Hytex Pile Balm {Knox Laboratories, London). “A modern and 
scientifically produced treatment that usually stops the pain from piles in 
15 to 20 minutes.” Formula: — ^Tannic Acid 3%, Quinine Urea HCl. i-%, 
Benzoic Acid 2%, Menthol 1%, Paraffinum M.l^ 654%, Adeps. Lanac 281%. 

Ideal Warming Liniment {British Drug Houses Ltd., London), “A 
household remedy for rheumatism, lumbago, sciatica, neuralgia, sprains, also 
for bronchitis, colds and coughs.” Formula: — Ol. Sassafras 3, Capsicin 3, Ol. 
Myrist, 7, Ol. Succini 72, Ol. Camph. 246. 

Idozan Brand Colloidal Iron {Coates & Cooper Ltd., London). “5% Fc. 
Specially indicated in the treatment of anaemia and allied conditions. Does 
not constipate, disturb digestion or discolour the teeth.” Formula: — Colloidal 
Iron Solution 84%, Pure Alcohol 5%, Sugar 10%, Flavouring 1%. Dose: 
1 teaspoonful to 1 tablespoonful. ' 

Iglodine {Iglodine Co. Ltd., Netccastle-upon-Tyne). “The antiseptic for 
internal and external use.” Antiseptic Formula: — Each fluid oz. contains 
Phenol 0-39 grain, Pot. Monoxide (KaO) 0-04 grain, Combined Iodine 0-19 grain. 

Iglodine Antiseptic Ointment {Iglodine Co. Ltd., Nezvcastle-on-Tyne). 
“Heals like magic; leaves no scar.” Formula: — ^Paraff. Moll. Flav, 76%, 
Adeps. Lan, 4%, Pot. Monoxide 0-05%, Combined Iodine 0-15%, Phenol 
0-36%, Alcohol w/tc U-18%. 

Indian Cerate {Reade Brothers & Co. Ltd., Wolverhampton). “The most 
efficacious, agreeable and useful remedy known.” Formula: — Camph 0-5, 
Zinc Oxid 3-7, Acid Boric 1-6, Phenol Liq. 0-27, Ol Arach 21, Adeps Lan 
Hydros 9*1, Cetac 17*7, Paraff Moll Alb, etc., ad 100%. 
rP2-S7} Inecto Rapid (Rapidol Ltd., London). “No. Si Golden Blonde, 
(Six other shades supplied.) The guaranteed permanent hair colouring. 
Inecto Rapid is sold on the express condition that the manufacturers, Rapidol 
Ltd., and the immediate vendor, are not liable for personal injury, illness or 
damage resulting from its use.” Formtda: — Supplied in two separate bottles. 
Solution A “contains 0*2% to/v phenylene diamine.” 

Infants* Friend {Potts’ Infants* Friend Ltd., Nottingham). Mist. Mag. 
Hydrox. 12*5%, Sodii Bronx. 2*5%, Sucrosum 43*269%, Ext. Rhei Liq. B.P.C. 
0*1%, Ol. Anethi 0*125%, Ol. Coriand. 0*006%, Aq. Anethi 41-5%. Dose: 
1 0 drops to a teaspoonful. 

lodex Brand {Menley & James Ltd., London), “May be used externally 
with advantage in the many conditions requiring an antiseptic, penetrating and 
inflammation-reducing agent.” Formula: — Resublimed iodine 4% in neutral, 
parogen, petrolatum base. 

lodex Brand Suppositories {Menley & James Ltd., London). “Antiseptic. 
Inflammation-reducing, absorptive. Indicated in haemorrhoids and other 
inflammatory rectal conditions. They should be used strictly in accord with 
the advice and instructions of the physician.” Formula: — Resublimed iodine 
(4%) in a neutral, parogen petrolatum base, in gelatine envelope. 

lodex cum Methyl Salicyl {Menley 8s James Ltd., London). “May be 
used externally with advantage in many conditions requiring an analgesic. 
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antiseptic, penetrating and inflammation-reducing agent.” Formula: — 
Resublimed Iodine (4%) c. Methyl Salicyl (5%) in a neutral parogen, petrolatum 
base. 

’“^odex (Liquid). {MenUy & JanteSy Ltd., London). "Resublimed iodine 
(2%) in pure vegetable oil. For aural, naso-pharyngeal and other uses.” 

lodex Pessaries {Menley & James Ltd,, London), “Antiseptic. Inflamma- 
tion-reducing. Absorptive. They should be used strictly in accord with the 
instructions of the physician.” ^ Formula: — Resublimed iodine (4%) in a 
neutral parogen petrolatum base, in gelatine envelope. 

«..-4tddine Medol Brand Aseptic Ointment iPearson'‘s Medol Ltd., London). 
“For cuts, wounds, birrns, scalds, chilblains, rashes, erysipelas, ringworm, 
eczema, etc.” Formula: — lodum 1*00%, Ol. Ricini 23-75%, Cresol 2-25%, 
Paraffinum Liq. 49-65%, Sodii Hydras. T10%, Ccresin 17-75%, Liq. Ammon. 
Fort. T75%, Aqua Dest. 2-75%. 

Iodised Throat Loz. Smith (Smith & Co., London). “The throat anti- 
septic.” Formula: — Liq. lodi Mit. m. i, Liq. Formaldehyde m. ], Phenol 
gr. ,5,,, Menthol gr. Acid. Citric, gr. -,V, Basis Troch., Gum. Acac., Sacch. 
Purif., etc., q.s. 

Ionised Iodine (Molson Brand) (The MoUon Ionised Iodine Co. Ltd,, 
Maidstone). “Painless, non-poisonous, penetrating antiseptic and germicide. 
Proved by demonstration bacteriologicmly and clinically. Kills staphylococci, 
streptococci and virulent fascal bacilli coli in 2J minutes. Far better than 
Tincture of Iodine for cuts, burns, scalds, contusions and wounds of every 
description.” Fortmda: — Iodine 7-91 parts, Chlorine 10*04 parts. Potassium 
2-89 parts. Sodium 1-16 parts. Magnesium 0-76 parts, Ammonium 1-02 parts. 
Hydrogen 0-05 parts, Salicylic Acid 2-00 parts, Chloro-Phenols 2-00 parts. 
One part of the above is dissolved in 115 parts of a 10% aqueous solution of 
Propanetriol. 

Iron Jelloids No. 2 (The Iron Jelloid Co. Ltd., Watford). “For adults 
(men and women). Prevent and overcome iron-starvation. Restore health 
and strength to men, women and children who suffer from an-jsmia, exhausted 
nerves, lack of energy, liability to colds and slight infections, breathlessness, 
faintness, palpitation, heart pains, ntimbness, poor appetite, weak digestion, 
constipation, headaches, sore tongue, paleness, sallowness, falling and fading 
hair, brittle nails and skin blemishes.” Formula: — Ferr. Sulph. Exsic. B.P. 
19-629%, Sod. Carb. Exsic. B.P. 13-704%, Glucos. Liq. B.P. 43-266%, 
Saccharin B.P.C. 0-017%, Gelat. B.P. 9-833%, Vanillin B.P.C. 0-033%, Aqua 
Dest. 13-518%. Dose: 1 Jelloid. 

Iron Jelloids No. zA with Quinine (Tlu Iron Jelloid Co. Ltd,, Watford), 
“For men. Also suitable for ladies.” Formula: — Ferr. Sulph. Exsic. B.P. 
18-124%, Sod. Carb. Exsic. B.P. 12-646%, CJlucos. Liq. B.P. 39-940%, 
Saccharin B.P.C. 0-015%, Gelat. B.P. 9-080%, Quinin. Sulph. 3-845%, 
Vanillin B.P.C. 0-030%, Aqua Dest. 16-320%. Dose: 1 Jelloid. 

^w-'^on-Ox Tablets (Pharmacol LcAoratories Ltd., London). “Supertonic 
tablets. An invaluable tonic containing iron and manganese in a specially- 
prepared form.” Formula: — Each tablet contains: Cupr. Sulph. gr. fiL, 
Mang. Cit. gr. Aloin gr. J,-, Caffein gr. Ext. Case. Sagr. Sicc. gr. 
Oleores. Capsic, gr. Haemoglob. gr. fit, Ferr. Sulph. Exsicc. gr. Sod. 
Carb, Exsicc. gr. -fo. 

Irvona (The London and Colonial Export Co. Ltd., London). “Nerve and 
body builder. Makes thin folk plump and weak folk strong.” Formula : — 
Ferri Sulph Exsic. B.P. gr. 1-25, Calc. Hypophos. B.P.C. gr, 1-67, Aloin B.P. 
gr. 0-025, Excipiens q.s. Dose: 1 tablet. 

Isogel Granules (AUen^ & Hanburys Ltd., London). “Indicated in all 
cases where intestinal action is deficient. Free from all purg-atives.” Formula : — 
Contains Ispagh. Test. 90-0%. Dose: 2 teaspoonfuls; Children, I to 1 
teaspoonful. 

fP2j Izal Germicidal Antiseptic (Newton Chambers 8c Co. Ltd., ThorncUffc). 
Directions are given for use in mouthwashes, gargles, footbaths and washing 
soiled linen, and for washing wounds, etc. Formula: — Phenols, 40% v/v. 

> Jackson’s Febrifuge (George Jackson & Sons, Ltd., Ma7ichester). “For 
the cure of all kinds of fever, influenza, quinsy, bronchitis, inflammation of 
the lungs, etc., feverish colds, measles, chicken pox, thrush, ulcerated mouth 
and throat, frog and scarlatina.” Formula: — Sucrose 4-190, Sodii Sulph, B.P. 

Chlorof. B.P. -13, Ammon. Chlor. B.P. -761, 
Ext. Tarax. B.P.C. -666, Ext. Glycyrrh. B.P. -633, Ext. Rhei B.P.C. -190, 
Sach. Ustum -634, Tr. Zingib. Fort. B.P. -476, Pot. lodid. B.P. -047, 
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lodum Resub. B.P. *048, Tr. Capsici B.P. -095, Camphor B.P. *023, 
Spiritus Rectif. B.P. 1*369, 01. Anisi. B.P. *019, Ol. Caryoph. B.P, *039, 
Aqua ad to 100*000. Dose: Children, J to 2 teaspoonfuls; Adults, i to 1 
tablespoonful. 

yf Jenner’s (Dr.) Absorbent Lozenge Brand Digestive Tablets (Savory & 
Moore Ltd.^ London). “The well-proved remedy for indigestion, heartburn, 
flatulence and acidity.” Formula: — ^Each tablet contains “Calsorbent” brand 
Calc. Garb. 1*3 Gm., Ol. Caryoj^hylli 0*004 Gm. Dose: 1 or 2 tablets. 

Jests (Jests Ltd., Slough). “To relieve or prevent sour stomach, heartburn, 
flatulence, gas and distress after eating.” Formula: — calc. carb. 32%, mag. 
trisil. 12%, sweetening 54%, flavouring q.s. Dose: 1 to 4 tablets. 

Jif Neuralgia Powders (John Morgan Jones 8s Co. Ageiits: May Roberts 
Ss Co. Ltd.f London). “Quinsy promptly arrested, however severe.” 
Formula: — Active ingredients: Acetphenetidin 15%, Acid. Acetylsalicylic 
60%. 

John Bell Brand Tin-Ox Tablets (John Bell, Hills, and Lucas Ltd., 
London). “The modern remedy for boils, pimples, acne, carbuncles, abscesses, 
etc.” Formula: — Tin-Ox tablets contain 10 per cent, and 15 per cent, 
respectively of physiologically pure tin and stannic oxide together with 
excipient. Dose: 2 tablets. 

^.Johnson’s (Mrs.) American Soothing Syrup (Barclay & Sons Ltd., 
'^ohdonT^ *‘For infants’ teething.” Formula: — Sod. Chlorid. 6*6%, Tinct. 
Tolu 2*5%. 

Jordan’s Brand Gin Pills (The Jordan Medicine Co., London). “A safe 
and certain remedy for backache, rheumatism, lumbago and all disorders of 
the kidneys.” Formula: — Ext. Uvae Ursi 12*698, Ol. Junip. Comm. T333, 
Ext. Buchu 3*175, Ext. Cubeb. 3*000, Ext. Gentian. 8*333, P. Fol. Buchu 
11*500, Aloin 0*334, P. Fol. Uvae Ursi 36*000, Potass. Nit. 12*698, Syrupus 
10*929. 

Juno-Junipah (Thomas Marns Ltd., London). “Mineral spring salts. 
Especially recommended for slimming, backache, rheumatism, lumbago, and 
all conditions brought about by constipation quickly disappear after taking.” 
Formula: — Sod. Sulph. Exsicc. 81-4%, Sod. Chlorid. 0*60%, Sod. Phosph. 
Exsicc. 0*75%, Sod. Bicarb. 10*98%, Ol. Junip. 0*08%. Dose: 1 teaspoonful 
or less in water. 

Juvigold Brand Gland Tonic (The Middlesex Laboratory of Glandular 
Research Ltd., London). Liquid Form. “An intensely active pick-me-up 
tonic for ‘Invisible Lack of Health,’ general debility and sluggishness of the 
ductless glands.” Formula: — Colloidal Sol. Platinum 0*001%, Colloidal 
.Sol. Palladium ujun 0*001%, Colloidal Sol. Aurum 0*001%, Cerebrin 
Substance 0*125%, Cardin Substance 0*125%, Myelin Substance 0*125%, 
Lung Substance 0*125%, Glucose Liq. 18*5%, Lavulose 1*05%, Ferri Phos, 
0*425%, Calci Lactophos. 0*425%, Trichlormethane 0*001%, lodum et Pot. 
lod. a.a. 0*0015%, Ol. Anisi. Juniper. Limonis. Menth. Pip. a.a. 0*0004%, 
Tinct. Capsici Fort. 0*001%. Dose: 10 to 16 drops. 

K.X 2 Regulators ( The manufacturers name is not given on the container), 
“For chronic constipation. They will not gripe and are good for both old and 
young.” Formula: — Phenolphthalein gr. 1*^. 

Kaldrox Brand Adsorbent Compound (John Wyeth 8s Bro., London). 
“An activated fluid adsorbent.” Formula: — Kaolinum 20%, Aluminii 
Hydroxidi 2*5%, Aromatici 0*008%, Aqua DestUlata q.s. Dose: 1 tablespoonful 
in water. 

Kalzana Brand Calcium Sodium Lactate Tablets ( Therapeutic Products 
Ltd., Greenford). “Restores the vitality of all body cells. Prevents and 
conquers ill-health due to calcium deficiency.” Formula: — Calcii Lactas 
18*5%, Sodii Lact'as 18*5%, Saccharum Purificatum 37*0%, Saccharum 
Lactis 10*0%, Talcum 4*500%, Acidum Tartaricum *485%, Ol. Menthas 
PiperitsB *010%, Menthol *005%, Amylum 1T0%. Dose: 2 or 3 tablets; 
Children, 1 or 2 tablets; Babies, J to 1 tablet. 

Kalzana Brand Powder (Therapeutic Products Ltd,, Greenford). “Restores 
the vitality of all body cells. Prevents and conquers ill-health due to calcium 
deficiency. Increases power to resist disease. Improves the condition of 
blood and skin.” Formula: — Calcii Lactas 25%, Sodii Lactas 25%, 
Saccharum Pur. 50%. Dose: 1 teaspoonful. 

Kaputine (General Kaputine Syndicate Ltd., Chadderton), ‘‘Headache 
and neuralgia cure. It has no injurious effects upon the heart.” Formula: — 
Acid Acctylsalicyl. 7 grs., Bole Armen, q.s. 
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Karmoid Brand Tablets {International Laboratories Ltd., London). 
“An efficacious laxative tonic for the head, stomach and bowels.” Formula:--- 
Phenolphthalein 2 grs. Dose: 1 to 3 tablets. 

Karsodrine Inhaler {E. Griffiths Hughes Ltd., Manchester). ‘‘Instantly 
relieves nasal congestion, head colds, nasal catarrh, asthma, hay fever, sinusitis, 
etc.” Formula: — Each tube contains: Amphetamine 0*330 grm., Cineole 0-093 
grm., 01. Citronell 0*026 grm., Methyl Salicyl. 0*023 grm., Ol, Cedri 0*005 
grm„ Menthol 0*049 grm., Ol. Eucalypt. 0*089 grm. 

Karsote Inhalant {E. Griffiths Hughes Ltd., Manchester). “Affords im- 
mediate relief in cases of common colds, influenza colds, whooping cough, 
nasal catarrh, bronchitis, asthma, hay-fever.” Formula: — Contains in 1000 
parts of a spirituous solution the following: Ol. Absinth. 0*5, Acid Cinnam. 1*0, 
Benzyl Acet. 0*5, Benzyl Ale. 5*0, Bomeol 0*5, Ol. Cass. 7*5, Ol. Cedri 2*5, 
Cinnam. Aldehyde 7-5, Camph. 35*0, Cinnam. Alcohol 1*0, Ol. Cinnam. 0*5, 
Cineole 85*0, Ol. Citronell 25-0, Ol. Eucalypt 95*0, Geraniol 2*5, Ol. Gram 
Citrat. 2*0, Limonene 2*0, Linalol 0*5, Menthol 35 0, Methyl Salicyl. 75*0, 
Phellandrene 12-0, Thym. 2-5. 

Kasbah Kidney Cure {Potter & Clarke, London). “A positive cure for 
backache, gravel and diseases of the kidneys and bladder.” Formula : — 
Equisetum 15%, Clivers 15%, Liquorice 15%, Triticum 20%, Buchu 15%, 
Senna Leaf 10%, Uva Ursi 10%. 

Kaye’s WorsdeU’s Vegetable Restorative Pills {John Kaye, Esq., London). 
“For indigestion, biliousness, constipation, running sores, ulcers, abscesses. 
To open obstructions, improve digestion, purify the blood, produce free 
circulation and establish the health.” The composition of this preparation was 
not disclosed. 

Kaylene Saline {Kaylene Ltd., London). “A preparation combining the 
valuable adsorptive powers of Kaylene with those of saline laxatives.” 
Formula: — Kaylene (Colloidal Kaolin) 60*579%, Sodii Bicarb. 18*182%, 
Sodii Sulphas Exsicc. 6*06%, P, Acid. Tartaric 12*121%, P. Acid. Citric. 
3*030%, Saccharin 0*028%. 

Kaylene-Ol. {Kaylene Ltd., London). “Kaylene Brand of colloidal kaolin 
with highly viscous liquid paraffin. A palatable emulsoid of Kaylene and 
highly viscous liquid paraffin for the treatment of conditions due to toxaemia 
arising from intestinal stasis or any kindred causes,” Formula in accordance 
with the Paraffin Emulsion {Reduction of Liquid Paraffin) Order 1941.*-— 
Kaylene (Colloidal Kaolin) 7*50%, Paraffinum Liquidum 25*00%, Acidum 
Benzoicum 0*08%, Aromatici 0*04%, Aqua Dest. 66*80%, Saccharin 0*01%, 
Gum Tragacanth 0*22%, Spirit Chloroform 0*35%. Dose: 1 dessertspoonful; 
Children, 1 to 2 tcaspoonfuls. 

Kaylene-Ol with Phenolphthalein {Kaylene Ltd., London). “A palatable 
emulsoid of Kaylene and highly viscous liquid paraffin for the treatment of 
conditions due to toxaemia arising from intestinal stasis and kindred causes.” 
Formula in accordance with the Paraffin Emulsion {Reduction of Liquid Paraffin) 
Order 1941: — Kaylene (Colloidal Kaolin) 7*50%, Paraffinum Liquidum 25*00%, 
Acidum Benzoicum 0*08%, Aromatici 0*04%, Acqua Dest. 66*30%, Saccharin 
0*01%, Gum Tragacanth 0*22%, Spirit Chloroform 0*35%, Phenolphthalein 
0*5%. Dose: 1 dessertspoonful; Children, 1 to 2 teaspoonfuls. 

Kay’s Linseed Compound {Kay Bros. Ltd., Stockport). “For coughs 
and colds. Relieves, soothes, lieds and restores.” Formula: — Ol. Anis. 0*15, 
Seneg. 0*2, Scill. 5, Linum 5. Mel Depur. 5, Ipecac. 0*3, Chlorof. 3, /Ether 0*2, 
Syr. Tolu, ad 100. Dose: From 5 drops to a teaspoonful according to age, 

Keating’s Pectotral Cough Lozenges {Thomas Keating Ltd., London). 
“Greatly assist in removing the oppression and difficulty of breathing attendant 
upon asthmatic complaints by promoting that gentle expectoration which 
affords relief in coughs and other affections of the chest and lungs.” Formula : — 
Ext. Glycyrrhizae 18*0%, Aqua destil 5*6%, Ext. Marubii 1-8%, Sacchar. alb. 
68-0%, Gum Acacia 6*6%. 

Kephaldol Brand {Kephaldol Laboratories Ltd., London). “For 
rheumatism, arthritis, lumbago, sciatica, neuritis, neuralgia, headaches, 
menstruation pains, all severe nerve pains, hysteria, nervous irritability, sleep- 
lessness, feverishness, malaria, influenza, feverish colds, hay fever.” Formula : — 
Acetphenetidin 2*5 gr., Sodium Salicylate 1*75 gr., Quinine 0*45 gr., Caffeine 
0*25 gr., Salicylic Acid 0*15 gr., Citric Acid 0*25 gr., Amylum q.s. Dose: 1 or 2 
tablets, 

Kepler Cod Liver Oil with Malt Extract {Burroughs Wellcome & Co., 
London). “An ideal dietary ‘ supplement containing fats, carbohydrates and 
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vitamins necessary for perfect physical development and resistance to disease.** 
Formula: — Containing 23% vfv of Cod Liver Oil. Dose: 1 teaspoonful to 2 
dessertspoonfuls. 

Kerol M^cal Capples(H, R, NappLtd^i London). “Intestinal S-minims.” 
Formula: — Each capsule contains 1*3 minim of Phenols. 

Kerol Medical Capsules (H. R, JSTapp Ltd., London), “Gastric 3 minim?.’’ , 
Formula: — ^Each capsule contains 1 *3 minim of Phenols. . 

Kest Brand Compound Epsom Salts Tablets (Kest Ltd., Londony:^ 
“Keep the bloodstream pure, keep the bowels free by taking Kest Brand 
Tablets — a natural medicine in an easy-to-take form.” Formula: — Each tablet 
contains 4^ gr. Mag. Sulph., f gr. Phenolphthalein.” Dose: 1 or 2 tablets. 

Keswick’s Pure Vegetable Charcoal (./. B. Keswick & Co., Wigton). 
“Indigestion, flatulency, biliousness, pains in the stomach, headaches, 
neuralgia and neuritis.” Dose: 1 to 5 tablets. 

Keswick’s Pure Vegetable Charco-Lax (Tablets) (J. B. Keswick & Co., 
Wigton). “An effective bowel remedy for young and old.” Formula : — R 
Pil. Rhei Co. 4*00%, P. Saponis *50%, Aloin *50%, 01. Racini q.s., Pu. 
Carbolignin add 100*00%. Dose: 1, 2, or 3 tablets; Children, | to 2 tablets. 

Ki-uma Brand Ointment (Ki~uma Ltd., Bath). Salicylic Ester Dihydrox- 
ethane 15%, Cetaceum 3*5%, Ol. Eucalypti Glob. 1*5%, Ol. Bassise Parkii 
80%, Rad. Anthusiae q.s. 

KLuma Brand Plasters (JCi-uma Ltd., Bath). Bassiae Parkii 37%, Kaolin 
(Colloidal) 37%, Paraffin Molle Flav. 6%, Glycerine 13%, Salicylic Ester 
Dihydroxethane 4%, Pine Oils 2-4%, Eucalyptus 0*6%. 

Kompo (Dr. White’s) (J. F, White Sc Co. Ltd., Leeds). “A valuable remedy 
for colds, influenza, diarrhoea, pains in the stomach and bowels, disordered 
stomach, cold feet, cold sweats, bad circulation of the blood, sore throat, 
quinsy, etc.” Formula: — Kutch5*9%, Ol. Caryoph. *065%, Ol. Cass. *09%, 
Tinct. Capsic. 7*29%, Aqua q.s. Dose: 1 to 2 teaspoonfuls. 

Koray Brand Tablets (Koray Ltd., London). “For headache, neuralgia, 
rheumatism, lumbago, sciatica, neurasthenic pains, earache, faceache, colds, 
influenza, women’s pains and resultant depression, feverishness, sore throat, 
sleeplessness, malaria.” Formula: — Acid Acetyl Salicylic 7*5 grs., Exc. 0*5 grs. 
(approx.). Sucrose 0*25 grs. (apjjroxO, Sodium Tetra-Bromo-Huoresceine q.s. 

KotaUko (,Jokn Hart {Britain) Ltd.). “For hair growth. For incipient 
baldness. Kotalko is not coloured, dyed nor perfumed artificially.” Formida: — 
Oleum picis 7*5%, Ol. Camph. rect. 9*00%, Resorcinol 0*63%, Oleoresina 
C^sici 0*03%. 

Kruschen Salts (E. Griffiths Hughes Ltd., Manchester). “A perfect diuretic 
aperient, suitable for persons suffering the pains of rheumatism, gout, lumbago, 
etc., and for habitual constipation with inactive liver.” Formida: — Kruschen 
salts is a therapeutically-balanced preparation giving the following ionic ratios 
in solution; — Magnesium (Mg.) 7*895, Potassium (K) 2*992, Sodium (Na) 4*533 , 
Chloride (Cl) 6*541, Sulphate (SO 4 ) 35*568 Citrate (C!,H 40 H(COO)a) 1*350, 
this bottle containing Sodii Sulphas (Anhyd.) 1*16 G., Sodii Chloridum 5*80 G., 
Potassii Chloridum 0*58 G., Potassii Sulphas 3*19 G., AcidumCitricum 0*87 G., 
Magnesii Sulphas quantum sufficit ad 58 G. approx. 

Kutnow’s Powder (Kutnow Sc Co., Leeds). “A pleasant and effective 
aperient.” Formula: — Soda Tartarat. 41*14%, Sodii Bicarbonat. 25*40%, 
Acid Tartaric 23*15%, Sodii Sulphat. 10*28%, Saccharin 0*03%. 

Lactagol {Lactagol Ltd., E. T. Pearson & Co., Mitcham). “A food for 
increasing and enriching the supply of milk when taken by nursing mothers. 
A pleasantly flavoured powdered extract of cotton seed with iron, calcium and 
phosphorus in suitable proportions.” Formula: — ^Protein 62%, Calcium 1*8%, 
Iron 0*12%, Phosphorus 1*1%, Chocolate to make up to 100%. 

Lacteol Brand Tablets (Dr, Boucard) {Wilcoxj Jozeau Sc Co. Ltd., 
London). “Indication, enteritis acute or chronic, diarrhoea, foetid motions, 
colitis, gastro-enteritis in infants, skin affections following intestinal upset, 
etc,” Formula: — ^Each tablet contains; 2,480,000 Lactic Bacilli (f bac. lactis 
commum’s, I bac. bulgaricus) excipient q.s. to 0*55 g. Dose: Adults, 3 tablets; 
Children, 1 to 2 tablets. 

Lacto-Calamine {Crookes Laboratories, London). Formula: — Calamine 
B.P.C, 11*5%, Liq. Hamam. B.P.C. 10%, Sorbitol 3%. 

Lactopeptine Elixir {Products {Beechams) Ltd., St. Helens). “Invaluable in 
cases of indigestion, dyspepsia, flatulence, and other forms of stomach and 
digestive troubles.” Formula: — ^Pepsinum 5*00, Acidum Hydrochloricum 0*20, 
Acidum Lacticura 0*10, Syrupus 19*85, Alcohol 16*34, Olea Essentiala (Aurant., 
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Coriand., Cinnam) 0*05, Aqua ad 100-00 (parts by weijifht). Dose: 2 to 4 
teaspoonfuls. 

Lactopeptine Brand Powder {Products (Beechams) Ltd.y St. Helens). 
‘Hnvaluable in cases of indigestion, dyspepsia, flatulence, and other forms of 
stomach and digestive troubles.’* Formula: — ^Acidum Lacticum 1-45%, 
Pepsinum (10,000) 5*25%, Pancreatinum (XXX) 3*00%, Diastasum 5*90%, 
Betainae Hydrochloridum 1-00%, Lactosum 83*40%. 

Lactopeptine Tablets {Products {Beechams) Ltd., St. Helens). “For 
indigestion, dyspepsia, flatulence, heartburn, acidity.” Formula: — ^Pepsinuia 
(10,000) 5-25%, Pancreatinum (XXX) 3*00%, Diastasum 5-90%, Acidum 
Dacticum 1*00%, Acidum Citricum 0-3%, Saccharinuni Solubile 0*26%, 
Essentiae Ananassae Sativae 0*25%, Betainae Hydrochloridum 1-00%, Creia 
Gallica Purificata 5*00%, Lactosum 77-51%. Dose: 2 to 4 tablets. 

Lalkala {Lundy, Wilson & Co. Ltd., Maidstone). “Immediately relieves 
asthma, bronchial catarrh, hay fever, etc.” Formula: — Each absorbent paper 
base is impregnated with Potass. Nitras. Pulv. grains 12-15, Ext. Stramonii Fol. 
grains 7*45, Tinct. Benzoin Co. grains 6*48. 

Lalkala Cigarettes {Lundy, Wilson & Co. Ltd., Maidstone). “Immediately 
relieves asthma, bronchial catarrh, hay fever, etc.” Formula: — ^Absorbent 
paper base of each cigarette is impregnated with Potass. Nitras Pulv. grjiins 1 *42, 
Ext. Stramonii Fol. grains 2-08. 

Lanalol {Lanalol Ltd., London). No. 1 with oil. “The natural hair food. 
Being a purely natural and organic hair food, containing no injurious chemicals, 
Lanalol is readily and completely absorbed by the scalp, as well as by every 
single hair from root to tip. Lanalol can’t help making the hair grow because 
it is made from hair-growing glands.” The composition of this preparation 
was not disclosed. 

Langdale’s Compressed Cinnamon Tablets {E. F. Langdale, London). 
“An effective and reliable remedy for colds and influenza.” Formula : — Ol. 
Cinnamoni Cort. 2*00, Tr. Ipecacuanhse *50, Tr. Scillae *50, Tr. Senegiu -50, 
Sugar 96-00, Gum Tragacanth. and Veg. Color *50. Dose: 1 tablet. 

Langdale’s Compressed Self- Aid Peppermint Tablets {E. F. Langdale, 
London). “An effective and reliable remedy and cure for nausea, heartburn, 
griping, flatulence, indigestion, hysteria, lowness of spirits and depression,” 
Fori7iula: — ^Each tablet contains ten drops of Langdale’s Concentrated Self- 
Aid Essence of Peppermint, 

Langdale’s Concentrated Medicinal Essence of Cinnamon {E. F. 
Langdale, London). “For coughs, colds, etc., its warming aromatic qualities 
gives relief in any incredibly short space of time.” Formula: — Ol. Cinnamoni 
Cort. 6-40%, Tinct. Senegas *50, Tinct. Scillee -75, Tinct. Ipecacuanhai 
•75, Alcohol 60 o/p 57*00, Aq. Distill. 32*00, Liq. Veg. Col. 2-60. Dose: 
Adults, half a teaspoonful; Children over 5 years, 10 drops. 

Langdale’s Concentrated Medicinal Essence of Peppermint {E. F. 
Langdale, London). “For use in the relief of nausea, griping, flatulence, in- 
digestion, etc.” Formula: — Ol. Menthae Pip. 7%, Alcohol 70%, Aq. Destillata 
23%. Dose: Adults, 10 drops; Children age 7 to 14 years, 6 drops. 

Laxobac Laxative Chocolate {E. Griffiths Hughes Ltd., Manchester). 
Formula: — ^Phenolphthal 10%, Theobrom. Praep. 30*6%, Sucrose 19-8%, 
Amylum 22*5%, Ol. Theobrom. 17*1%. Dose: 2 sections; Children, k to 2 
sections according to age. 

Le Roi Brand Albanian Salve {Anthony {Chemist) Ltd., Cardiff). 
“Surpasses everything for sores, wound^ eruptions, etc. Soothing, healing, 
antiseptic.” Formula: — ^Paraff. Dur. 5*6338%, Colophonium Flav. Pur. 

7*5117%, Zinci Oxid. B.P. 4*2275%, Phenol Liq. B.P. ’14 1*4084%, Ol. Olivas 
Opt. 4*2275%,, Ol. Terebinth. Rect. 5*6338%o, Paraff. Molle Flav. ad 100%. 
[PI] Lewis Lewis’s Drops {Morgan & George, Ystrad, Rhondda). “A certain 
cure for inflammationj pleurisy, quinsy, diarrhoea, sore throats, bronchitis, 
asthma, bad coughs, pains of any kind and all affections of the chest and lungs.” 
Formula: — ^Tr. Opii (B.P. ’98) 8*0%, Spts. iEther Nitrosi 3*2%, Camphor 
3*28%, Spts. Vini Rect. 63*32%, Aquam ad 100. Dose: 1 year and upwards 
1 drop, 2 years 2 drops, 3 years 3 drops, etc.; Adults, 30 to 40 drops in water 
3 times daily. 

Licoricine {Hall, Forster & Co., Newcastle-on-J'yne), “For coughs and 
colds,” Formula: — Sucrosum 18*48, Glycyrrhiza 2*73, Acetum Scillae 4-17, 
Spiritus Rectificatus 0*28, Cliloroformum 0*36, Camphora 0*036, Acidum 
Benzoicum 0*054, Oleum Anisi, 0*067, Acacia 2*12, Chondrus 0-6S, Sacchurum 
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Ustum 0-064, Aqua 70-059. Dose: Children under 4 years, 10 to 20 drops; 
Adults, 2 teaspoonfuls. . , ^ 

Limestone Brand Phosphate Compound (Internattonal Chemical Co, 
Ltd., London). “A valuable aid to perfect health.’* Formula:-— 1 ‘^4% Sodium 
Phosphate in a flavoured effervescent base. 

Liqufruta {The Liqufruta Laboratories, London), “Herbal only; for con- 
gestion, whooping cough and other coughs. Children’s coughs, riasal catarrh, 
bronchitis, asthma, congestion, cough, croup, influenza, pneumonia, pleurisy.” 
Formula: — 01. allii 0-0052, Ol. menth. pip. 0-078, Ol. anisi 0-041, sem. lini 
2-0, succ. glycyrrh. 1-75, sacch. ust. 0-125, sucrosum 1-875, chond. 0-625, 
cctrar. 0-875, anthem. 0-375, aq. ad 100. Dose: 4- to 2 teaspoonfuls. 

Liquor Carbonis Detergens {Wright, Layman & Umn^, London). “For 
eczema, psoriasis, pruritis, alopecia.” Formula: — Ext. Quillaia 2-58, Pix 
Carbonis B.P.C. 20-000, Solvents ad 100. 

Listerinc Brand Antiseptic {Lambert Pharmacol Co., London). “An 
efficient non-poisonous germicide, the safe antiseptic with the pleasant taste. 
Can be used freely as a lotion, gargle or spray.*’ Formula: — It is c 9 mposed of 
thymol, eucalyptol, methyl salicylate, menthol, baptisia, benzoic acid of 
each one part; boric acid twenty-nine parts, ethyl alcohol two hundred and 
fifty parts, water to make one thousand parts. 

Little Movies {The manufacturer's name is not given on the container). 
“A new and pleasant laxative preparation for the use of children and adults.” 
Formula: — Hydrarg. Subchlor. I gr.. Excipient q.s.f.t. Chocolate coated. 
Dose: 1 or 2 tablets. 

Lixen Elixir {Allen & Hanburys Ltd., London). ‘The good-natured 
laxative.” Formula: — ^Ext. Sennas Legum 9-00, Syrup 47-80, Glycerine 6-15, 
Spt. Rect. 12-80, Flavouring q.s., Aq. Distill, ad 100-00. Dose: Adults, i to 1 
tcaspoonful; Children, 15 drops, more or less according to age. 

Lombio {The Lombio Co., Watford). “The certain cure for piles, eczema, 
burns, scalds, etc.” Formula: — ^Plumb. Monox. 16-778%, Paraff. Dur. 8-054%, 
Paraff. Moll. Flav. 75-168%, 

Lombio Suppositories ( The Lombio Co., Watford). “Invaluable to sufferers 
from internal piles.” Formula: — ^Plumb. Monox. 16%, Paraff. Moll. Flav. 
42%, Cetaceum 42%. 

Luma Brand Anti- Rheumatic Compound {Luma Products Ltd,, 
Manchester). “Wintergreen, iodine and capsicine anti-rheumatic compound, 
Wintergreen and iodine applied in this form are rapidly absorbed through the 
pores of the skin, giving rapid relief from pain.” Formula: — Methyl Salicylate 
(Wintergreen Oil) 6-0%, Sodium Iodide 0-4%, Oleo Resina Capsici 0-01%, 
Fluorescin 0-5%, Sodium Carbonate to 100-0%. 

Lusty Brand Garlic Tablets {Lusty's Natural Products Co., Westcliff-on- 
Sea). “A natural purifier for the whole system. Garlic is invaluable for 
catarrh, chest complaints, eczema, fevers, rheumatism, impure blood, ulcers, 
gastritis, high blood pressure, and wherever an internal antiseptic is required.” 
Formul a :--^zch guaranteed to contain the equivalent to 20 minims Succus 
Allii. Dose: 2 tablets, 

Lyco Yeastlets {The Standard Yeast Co. Ltd., London). “Pure yeast 
culture tablets. Strengthens your vitality. Improve complexion. Aid 
digestion and tone up system. Purify the blood.” Formula: — R Saccharomyces. 
Dose : 2 tablets. ...... 

[Pll Lysolats {Solidol Chemical Ltd., London). Lysol tablets. The safe 
way to use the world’s finest antiseptic and disinfectant.” Formula: — Sapo- 
Stearo-Palmitic 0*1, Para-Meta-Ortho Cresols ad 1-0. 

Mac Brand Antiseptic Throat Sweets {Macleans Ltd., London). For 
sore throat, tonsilitis, catarrh, coughs, colds, etc.” Formula: — Amyl-Oxy- 
Toluen 0-016, Camph. 0-006, Menthol. 0-252, Eucalyp. 0-06, Tinct, Tolu, 
0-043, Ol. Menth. Pip. 0-043, Ol. Anis. 0-020, Ol. Cass. 0-025, Ol. Caryoph. 
0-013, Acid. Tart. 0-347, Sugar base to 100. 

Maclean Brand Stomach Powder {Macleans Ltd,, London). “For 
indigestion, dyspepsia, flatulence, gastritis and all forms of stomach disorder.” 
Formula: — A unique combination in equal proportions by weight of Calcium 
Carbonate and Heavy Magnesium Carbonate produced in accordance with 
British Patents No. 532300 and No. 539157, 72-73%; a special Sodium 
Bicarbonate produced in accordance with British Patent No. 532301, 18-18%, 
Bismuth Caibonato 9-09%. Dose: 1 teaspoonful. , , ^ , , 

Maclean Brand Stomach Tablets {Macleans Ltd., London). Should 
be used for indigestion, flatulence, heartburn, gastritis, and all forms of stomach 
disorder.” Formula: — A unique combination in equal proportions by weight 
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of Calcium Carbonate and Heavy Magnesium Carbonate produced in accord- 
ance with British Patent No. 532300, 72*73%; a special Sodium Bicarbonate 
produced in accordance with British Patent No. 532301, 13*18%, Bismuth 
Carbonate 9*09%. Dose: 2 to 4 tablets. 

McClure Brand Ephedrine Nasal Catarrh Specific {McClure^ Young 
& Co. Ltd., London). ‘*An immediate relief from the discomfort of colds, 
catarrh, asthma, hay-fever and all affections of the nasal mucous membrane.” 
Formula: — ^Ephedrine 0*99%, Camphor 2%, Menthol 2%, Aromatics 2%, 
Liquid Paramn 93*01 %. 

Magsorbent Glucose Granules (Kaylene Ltd., London). ** Indications: 
Acidosis, ketosis, cyclical vomiting, insulin reaction, also train, car, air and sea 
sickness.” Formula: — Glucose B.P. 73*20%, Magsorbent (Magnesium 
Trisilicate) 24*05%, Ol. Menth. Pip. 0*65%, Excipient 2*10%. Dose: 1 or 2 
teaspoonfuls. 

Magsorbent Glucose Tablets (JKaylene Ltd., London). **A pleasant 
carminative combination of pure medicinal Glucose (Dextrose) and Magsorbent, 
flavoured with finest oil of Peppermint.” Formula: — Glucose B.P. 73*68%, 
Magsorbent (Magnesium Trisilicate) 21*57%, Ol, Menth. Pip. 0*72% 
Excipient 4*03%. Dose: 1 to 3 tablets. 

Man Zan Brand Pile Remedy (E. C. De Witt & Co., Londoti). “For 
blind, bleeding, itching and ulcerated piles.” Formula: — ^Eucalyptus *28%, 
Phenol 1*78%, Camphor *06%, Thymol *01%, Witch Hazel Ext. 1*10%, 
Paraff. Molle q.s. to 100%. 

Marienbad Anti-Obesity Tablets (Sanarol Brand Products, London). 
“A pleasant and safe home treatment.” Formula: — Ext. Cascara Sag. Sicc. 
0*49 grains, Ext. Aloes Sicc. 0*49 grains, P. Podophyllum 0*15 grains, P. Rhiz 
Rhei 0*98 grains, Sal. Marienbad Art, 0*23 grains. Dose: 1 or 2 tablets. 

Marmola Brand Antifat Tablets {Agent: 86 Clerkentoell Rd., London). 
“For the treatment of obesity.” Formula: — Ext. Fucus Vesic. gr. 2|, Ext. 
Phytolacca, gr. i, Ext. Cascara Sag. gr. i. Calc. Carb. prcc. gr. 3, Phcnol- 
phthalein gr. i, Oleoresin Zingiber, min. 16/100, Mixt. aa Ol. Anisi., Ol. Sas- 
safras and Methyl Salicylas. min. i, Sucrose Q.s. Dose: 1 tablet. 

Mason*s Herb or Botanic Beer (Newball & Mason, Nottingham). “I’his 
preparation containing Yarrow, Dandelion, Comfrey and Horehound makes 
an excellent non-intoxicating beverage.” No further indication of the com- 
position was given. 

Matthews Brand Fullers Earth Cream {Rouse Bros. Ltd,, London). 
“For all forms of skin inflammation. Healing, soothing and softening,” 
Formula: — Ceresine 7*386, Adeps Lanas Anhyd. 3*409, Paraffin MoHe 77*642, 
Phenyl Hydrate 0*07, Calc. Carb. 2*982, Zinc. Oxide 2*982, Fullers Earth 
5*398, Musk Zylol 0*019, Oil of Cloves 0*026, Oil of Geranium 0*049, Oil of 
Citronel 0*013, Terpineol 0*024. 

Menopax Brand Tablets {Clinical Products Ltd., Richmond). Formula : — 
Stilboestrol Dipropionate -025 mj^.. Ovarian Substance *25 gr., Menthol 
*50 rngm^ Valeriana 1*00 gr., Caffeina et Sod. Sal. *15 gr., Calcium Lactate 
1*50 gr.. Excipient ad 3*50 gr. Dose: 1 to 2 tablets. 

Medicated Chocolate Cakes {R. Gibson & Sons, Manchester), Formula : — 
Calomel gr. 2, Jalap gr. 2, and J Santonine. Dose: i to cake for children 
from 2 to 4 years; after that age I to H cakes. 

Medilax Brand Laxative Pellets {Savory & Moore Ltd., London). “A 
rational specific for the treatment of constipation and its allied troubles. Non- 
habit forming, non-griping. An effective aperient for general and regular 
use.” Formula: — ^Each pellet contains Podoph Res. gr, J, Saponis gr. i'^, 
Aloe gr. I', Scammon. Res. gr, L Ext. Colocynth. Co. gr. Phenolphthal. 
gr. .?n, Oleores. Zingib. gr. 5^.” Dose: 1 to 3 pellets. 

Meggeson Brand Bismuth Dyspepsia Tablets {Meggeson 8c Co. Ltd., 
London). “For indigestion, flatulence and acidity.” Formula: — Bis. Carb. 
7*69%, Sodii Bicarb. 23*07%, Clilorol. 7*23%, Lavender lozenge base to make 
100%. Dose: 1 to 2 tablets. 

Meggezones {Meggeson 8c Co. Ltd., London). “For all throat affections. 
The foremost preparation for relieving the most acute catarrhal conditions. 
Hygienic, antiseptic, germicidal, soothing.” Formula: — Menthol 0*78, Ol. 
Menth. Pip. 0*33, Chlorof. 1*30, Benzoin 0*28, Liquorice Pastille Basis ad 100. 

Melba Iodised Throat Tablets {The manufacturer's name is not given on 
the contain^. ‘Tor sore throat, huskiness, ulceration, tonsilitis, etc.” 
Formula: — ^Tinct. Iodine m. /.- 7 , Acid Carbolic m. -i*:., Menthol gr, Acid 
Citric gr. Ol. Gautheriae m. j-io. Sugar q.s. 
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Mendaco Brand {Knox Laboratories Ltd., London). ‘‘Prescription to end 
cough, choking, wheezing, gasping, shortness of breath, nervousness, sleepless 
nigms, indigestion, headaches, and loss of vitality caused by asthma, bronchitis, 
hay fever." Formida: — ^Potassium Iodide 2 grs., Lobelia Ext. (Penick) i gr. 
(s alkaloids, 0-092%), Euphorbia Pil 1-5 [ gr., Chionanthin. gr., Excip. q.s. 
Dose: 2 tablets. 

Mexisal Pills (The Mackentsie Medicine Co., London). “Relieve painful 
periods, prevent sick headache, depression of spirits, nausea, languor, sallow 
complexion and disorders peculiar to ladies." Formula: — ^Purified Soc. Aloes 
1 gr.. Iron Sulph. Exsic. ^ gr., Powd. Jam Gin. gr.. Ext. Black Hellebore 
i gr.. Gum Myrrh i gr., Castille Soap i gr., Powd. Canella J gr. Dose: 1 or 2 
pills. 

Mentex {Foster-McClellan Co., London). “Antiseptic, healing, analgesic, 
inhalant. An iodine vaporising saline for nasal catarrh, sore throat, neuralgia, 
painful joints." Formula: — Ol. Camph. Ess. 3-261, OI. Pini Abiet. 2-447, 
Ol. Pini Pumil. 0-394, Methyl Salicyl. 5-369, Ol. Eucalypt. 0-415, Iodine 0-076, 
Camphor 1-812, Menthol 0-950, Ac. Benzoic. 0-475, Paraff. Dur. 7-839, Adeps, 
Lanae Anh. 15-202, Paraff. Moll, ad 100-000. 

Mentholated Bronchial Lozenges {Parke Davis Sc Co., London). 
Formula: — Each lozenge contains: P. Ext. Glycyrrh 2 gr., F.E. Coltsfoot min., 
Oleores Cubeb xlu min,. Balsam Tolu. ,^o gr., F.E. Capsicum iJut min., Oil 
Anise min., Menthol q.s. “Owing to an acute shortage of Glycyrrhiza, we 
have been forced to reduce the quantity of Ext. Glycyrrhiza in each lozenge to 
i grain.” 

Mentholatum Brand Antiseptic Nasal Liquid {The Mentholatum Co., 
Ltd., Slough). “For catarrh, chronic colds in the head, and all kinds of nose, 
throat and sinus troubles caused by colds and catarrh." Formida: — Menthol 
•5, Camphor *25, Ol. Eucalypt. -03, Ol, Pini Pum. -03, Ol. Gautheri© *03, 
Paraff. Liq. to 100. 

Mentholatum Brand Balm {Mentholatum Co., Ltd., Slough). “For colds 
in the head, catarrh, influenza, hay fever, chilblains, chapped skin, cuts, burns, 
skin irritation, etc." Formula: — Ac. Boric Pulv. 3, Menthol. 0-5, Flor. 
Camph. 3, Ol, Eucalypt. 0-2, OI. Pini Pum. 0-2, Ol. Gautheriae 0-2, Paraff. 
Moll. Flav. 30. 

Metanium Brand Ointment {Meta-Titanium Laboratories Ltd., London). 
“For dry irritation of the skin, for rashes, burns (of every sort), scalds, fissures 
of the breasts of nursing mothers, insect bites and stings, chilblains and 
hamorrhoids." Constituents: Approx, percentages: Titanium Tannate 0-1, 
Titanium Salicylate 3-0, Titanium Borate 5-0, Titanium Peroxide 5-0, Titanium 
Oxide 12-0, Excipient q.s. 

Milk of Magnesia Brand {Distributors: Proprietary Agencies Ltd., London). 
“Antacid, laxative. A soothing application for external use. A superior 
mouth antacid." Formula: — Contains approximately 8-45% Magnesium 
Hydroxide (Milk of Magnesia Brand), Dose: Antacid, 1 or 2 teaspoonfuls; 
Laxative, 2 to 4 tablespoonfuls. 

Milk of Magnesia Brand Tablets {Distributors: Proprietary Agencies Ltd., 
London). “To relieve indigestion and sour stomach. For a mild laxative." 
Formula: — Each tablet contains 4-8 grains Magnesium Hydroxide (Milk of 
Magnesia Brand). Dose: 1 to 4 tablets. 

Mil-Par Brand Laxative {Distributors: Proprietary Agencies Ltd., London). 
“Containing Milk of Magnesia with 25% Liquid Paraffin. Reduces irritation 
and thus provides painless bowel movement in piles. Being gentle in action 
and free from any harmful or unpleasant effect, it is especially useful during 
pregnancy and lactation and for the aged or invalid." Formula: — Each fluid 
ounce contains 26 grains of Magnesium Hydroxide and 120 minims of 
Medicinal ParaflSn. Dose: 1 or 2 tablespoonfuls. 

Milton {Milton Proprietary Ltd., London). “Non-poisonous antiseptic." 
Formula: — Sodium Hypochlorite 1%, Sodium Chloride 16-5%, Sodium 
Chlorate -13%, Sodium Carbonate ’05%, Sodium Sulphate *15%, Calcium 
Chloride -07%, Magnesium, a trace, Water 82-1%. 

Milton Brand Antiseptic Ointment {Milton Proprietary Ltd., London). 
“For bad legs, bed sores, boils, chilblains, chapped skin, cold sores, sunburn, 
pimples, piles, bites and stings." Fomw/ff;— Sodium , Hypochlorite *10%, 
Sodium Chlorate -01%, Sodium Chloride 1-65%, Magnesium Hydrate 2-00%, 
Paraffin 84-00%, Dichloramine T 1-00%, Calcium Carbonate 3-00%, Water 
to 100-0. 
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IVlinadex Brand Syrup {Glaxo Laboratories Ltd., Greenford). Formula : — 
Each fl, oz. contains 18,000 i.u. vitanoin A and 3,000 i.u. vitamin D, Ferr. et 
Ammon. Cit. Vir. 13^ gr., Calc. Glycerophosph. 2 gr., Pot. Glycerophosph. 
i gr., Sod. Glycerophosph. ,^6 gr., Mang. Glycerophosph. gr., Cupr. Sulph. 

gr. Dose: J to 2 teaspoonJfuls. 

Mistol {Stemco Ltd., London). “For colds, catarrh, etc.” Forinida : — 
Camphor *472%, Eucalyptol -630%, Menthol -630%, Chlorbutanol 1-008%, 
Sedan 4 Colouring -00034%, Liquid Petrolatum 97-25966%. 

Mistol Drops with Ephedrine (Stemco Ltd., London). “Aid in the relief 
of head colds. To be used in acute cases under physician’s directions.” 
Formula: — Camphor 0-63%, Eucalyptol 0-63%, Menthol 0*63%, Ephedrine 
0-57%, Green Colouring 0-0013%, Liquid Petrolatum 97-5387%. 

Moffat’s (Dr.) Remedy (Dr. Moffat's Remedy Co,, Cardiff). “Hooping 
cough, croup and bronchitis remedy. Certified purely vegetable, free from 
poison and irritants.” Formula: — Oleum Succini Rect. 35, Ol. Solvenol 4, 
01. Olivffi B.P. 25, Ol. Ref. N.W. pini 25, Ol. Eucalypti 10, Ess. Coir. 1. 

M.O. Magnesia (Mnsterole Fine Products Co. Ltd., Farnham). “For 
sour stomach, acidity, constipation and similar conditions.” Formula : — 
Active ingredients; Mag. Calcinata Levissima 4-24%, Paraffinum Liquidum 
24-69%. Dose: 1 tablespoonful. 

Moneeda Fruit Cubes (Moore Medicinal Products Ltd., Aberdeen). 
“Formerly known as Neda. Nature’s w'ay with constipation.” Formula : — 
Fruct. Ficis Caricae 7-3, Fol. et Follic. Senn. 0-5, Pulpa Tamarind. 1-0, Paraffin. 
Liquid. 0-2. Dose: to 1 cube. 

[P2] Monsol Brand Germicide (Monsol Ltd., Londo7i). Directions given 
for use in dressings, douches, tampons, sprays, packing, etc. Formula : — 
Ol. Morrhuas sulphonatum 17%, Sapo Animalis 3%, 01. Picis (Mond) 73%, 
Terpinoline 2%, Aqua 5%. “Contains Phenols 30% v/v.*’ 

Monsol Brand Ointment (The Mond Staffordshire Refining Co. Ltd.). 
“For eczema, wounds, piles, bad legs, sores, scabies, ringworm, ulcers, and all 
skin troubles. For sprains, bruises, rheumatism, etc.” Formula: — ^Adeps 
Lanse 74%, Paraffinum Molle 18%, Ol Picis (Mond) 5%, Cera Flava 3%, 
lonone a trace. 

Monsol Brand Pessaries (Monsol Ltd., London), “One to be used each 
night for six nights and then one every third night; unless otherwise directed 
by the Physician.” The composition of this preparation was not disclosed. 

Monsol Brand Throat Pastilles (Monsol Ltd., London). “For the 
disinfection of the throat and mouth.” Formula : — Ol. Picis (Mond) m. 

Ol. Anisi m. Ol. Aurant. m. De.xtrose gr. 7, Acacia and sugar base. 

Moorland Indigestion Tablets (W. B. Cartwright Ltd., Leeds). “I’he 
pleasant and most reliable aid to digestion.” Formula: — Magnesii Carbonas 
Ponderosus 5-18%, Pepsinum 0*075%, Calcii Curonbas 40*16%), Sodii 
Bicarbonas 3-78%, Pancreatinum 0-05%, Bismuthi Carbonas 0*84%, Acacia 
3-46%, Chloroformum 1-05%, .^ther 0-52%, Sucrose 43-57%, Capsicin 
0-005%, Oleum Cardamomi 0-044%, Oleum Lavandula; 0-022%), Otto Rosa? 
0-011%, Saccharinum 0-0088%, Talcum Purificatum to lUO-OOO, Dose: 1 or 2 
tablets. 

Morse’s (Dr.) Indian Root Pills (TV. H. Comstock Co. Ltd,, London). 
“The standard family medicine. A searching, cleansing remedy, and a positive 
and permanent cure for all diseases arising from constipation, impure blood, 
liver and kidney complaints and female ailments.” Formula: — Aloes B.P. 33*3, 
Podophyllum Peltatum 23-3, Piper. Nig. 16-6, Gambogia 13-2, Jalap 6-6, 
Hydrarg. Subchlor. 2-0. Dose: 2 to 4 pills; Children, St to 1 pill. 

Morton’s Elder and Peppermint Life Drops (Morton Mfg, Co., Mother- 
zoell). “A powerful heart and nerve tonic and stimulant. For influenza, bron- 
chitis, croup, pneumonia, cramp, cough, cold, rheumatism and all inflammatory 
diseases.” Formula: — ^Tinct. Achille®, 25 parts, Tinct. sjtmbuci IS parts; Ext. 
asclepias 5 parts; Ol. menth. pip. 2-5 parts Tinct. capsici fort to 100 parts. 
Dose: 5 to 15 drops. 

Mother Siegel’s Brand Digestive Syrup (A. J. White Ltd., Londoii). 
“A herbal medicine of unequalled value to sufferers from indigestion and 
other disorders of the stomach and liver.” Formula: — Extracts of Iris 0-854, 
Leptandra 0*854, Stillingia 0-854, Phytolacca 0-854, Juglans 0-854, Taraxacum 
0*854, Chimaphylla 0-685, Podophyllum 0-546, Gentian 0-273, Colocynth. 
0*263, Cimicifuga 1-36, and Sodium Borate 3*825, Aloes 1*13, Sassafras 1-36, 
Capsicum 0*2, Acid. Hydrochlor. 3*19, Cane Syrup 61-2, Aq, dost. q.s. Dose: 
15 to 20 drops. 
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[PI] Mothersill’s Seasick Remedy iMothersill Remedy Co., London). 
“Intended to relieve as well as to prevent sea-sickness, train-sickness, nausea or 
headaches caused by motion, climbing, etc.” Formula: — (Pink Capsules) 
Chlorbutol 2 gr., Hyoscine Hydrobromide gr., Caffeine g gr-; (Brown 
Capsules) Same as pink, plus P. Glycyrrh. Comp. U.S.P. i gr. Dose: 1 pink 
and 1 brown capsule. 

[PI] M-Rex Brand Pile Ointment {The manufacturer’s name is not given 
on the container). “Helps to give ease and relieve irritation.” Formula : — 
Adeps Lan® Anhyd. 27*00%, Paraff. Mol. Flav. 25-00%, Paraf, Liq. 24-00%, 
Pulvis Gallte 12-00%, Acidi Borici 2-20%, Menthol 1-13%, Liq. Hammamelidis 
6-00%, Oleum Origanum 0-77%, Pulvis Opii B.P. 1-90% to/w. 

Muller Nutrient (The). {The Muller Laboratories Ltd., Manchester). “Brand 
of Concentrated Nerve Food. Of great value in all cases of mental, nervous and 
physical exhaustion.” Formula: — Sodii Phosph. 0-372, Magnesii Phosph. 
0-744, Ferri Perphos. 0-372, Pulv. Laitum 2-172, Sucrose Alb. 4-840. One 
tablet 8-500 gr. Dose: 2 tablets. 

Musterole Brand Mustard Ointment {Musterole Fine Products Co. Ltd., 
Farnham). “Try Musterole Brand Mustard Ointment for chest cold, chest 
cough, sore throat, tonsilitis, congestion, croup, bronchitis, 'flu (often prevents 
pneumonia), muscular rheumatism, lumbago, backache, pain in joints, sprains, 
stiff muscles, stiff neck, bruises, neuritis, neuralgia, face-ache.” Formula : — 
Active ingredients Camphor (syn) 5-36%, Menthol (syn) 4-46%, Ol. Sinap. 
Ess. (syn) 2-68%, in a base of inert animal and mineral fats. 

Mycolactine “Opocrin” Brand {Anglo-French Drug Co. Ltd., London), 
“An intestinal disinfectant and educator in all bowel complaints.” Formula 
(per tablet): — Ext. Cerev. Ferment. 0-10 Gm., Ext. Fel. Bovini 0-025 Gm., Bac. 
Acid. Lactic 0-05 Gm., Ext. Rham. Frangul. 0-025 Gm., Agar Agar 0-05 Gm. 
Dose: 1 or 2 tablets, 

Nasciodine Brand Medicated iVlassage Cream {A. Morgan Davis & 
Co. Ltd., London). “A modern scientific preparation, analgesic, rubefacient. 
May be used effectively in the treatment of rheumatism, rheumatoid arthritis, 
lumbago, sciatica, neuritis, fibrositis, etc.” Formula: — Iodine combined as 
Iodides 1-10, Methyl. Sal. 4-28, Menthol 1-07, Ol. Terebinthe Rect. 4-28, Ol. 
Camph. Rect. 4-28, Cera Alba 4-28, Emuls. Sap. Base. 

[PI] Nasmint Brand (Genatosan Ltd., Loughborough). “Germ killing snuff. 
Cures and prevents colds.” Formula: — ^Boric Acid 79%, Benzocaine 10*3%, 
Lactose 5%, Talcum Powder 4-7%, Menthol 1%. 

Natex Slimming Food {Modern Health Products Ltd., London). “Natex 
Food No. 5. Reduce as you eat. A unique combination of natural vegetable 
products. It definitely does not contain any thyroid extract or drugs.” 
Formula: — ^The sole ingredients during wartime are Rhubarb (root and stalk) 
50%, Irish Moss 20%, Spinach 10%, Celery 10% and Dulse 10%), which are 
treated by Dr. J, Wigelsworth’s dehydrating process and highly concentrated, 
so that their natural virtues are unimpaired. 

Nature’s Herbal Ointment (O. Phelps Brown, Huddersfield). “An 
external preparation for skin ailments. Very efficacious in cases of inflamma- 
tion.” Formula: — Bittersweet 9 lbs., Skunk Cabbage 14 lbs., Muscatels 15 lbs., 
Lard 56 lbs., Yellow Molle 14 lbs., Resin 8 lbs., Lobelia Herb 14 lbs., Green 
Orzier Bark 6 lbs., Comfrey Leaves 10 lbs., Mutton Suet 10 lbs., Yellow Bees- 
wax S lbs., Colouring q.s. 

Nemakol Brand Nasal Compound {International Chemical Co. Ltd., 
London). “For the prompt relief of head colds, catarrh, nasal congestion, hay 
fever and other nasal affections.” Formula: — Ephedrine 0-75, Menthol 0*5, 
Camph. 0-5, Eucal. 0-5, Oleum Ricini 0-5, Liq. Par. q.s. 100. 

Nemolin Pile Ointment {Saltrates Ltd., London). “Guaranteed treatment 
for piles, haemorrhoids, pruritus and other rectal disorders. Antiseptic, soothing, 
non-astringent, allays itching.” Formula: — Zinc Ox. 19%, Amylum 18%o, 
Glycerinum 2%, Hamamelis 15%, Paraffinum 46 %o. 

Nervone {New Era Treatment Co. Ltd., London). “Nervone is a vital 
cell-food which must be present in the blood to ensure complete health. In 
the treatment of brain exhaustion, sleeplessness, want of energy, lack of con- 
fidence and all nervous ailments, it is years aliead of ordinary methods.” 
Dose: 2 tablets. The composition of this preparation was not disclosed. 

N.E.T,C.O. 444 Pills {New Era Treatment Co. Ltd., London). “For 
stomach, liver and bowels. A herbal pill giving an easy natural motion without 
pain.” Formula: — Podoph. Res. 6-25%, Sap. Dur. 7-71%, Aloin 6-25%, 
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Gentian 15-42%, Colocymh 10-28%. Zingib. 7-71%, Jalap Res. 2-57%, Capsic. 
2-125%, Ipecac (sine Emet.) 3-125%. Dose: 2 to 6 pills. 
fPl] Nestosyl Brand Ointment (The Nestosyl Co. Ltd., Distributors: Bengnc 
& Co. Ltd.f Wembley). “The affections for which Nestosyl ointment is most 
frequently prescribed are: — burns, scalds, eczema, varicose or cancerous ulcers, 
anal or vulvar pruritus, senile pruritus, infantile dermatitis, prurigo, diabetic 
pruritus, haemorrhoids, chilblains, chaps, sunburn, eschars, radio dermatitis, 
herpes zoster, erysipelas, boils, carbimcles, plegmons, impetigo, urticaria, 
herpes, blisters, intertrigo, insect bites, cracked nipples, vaginismus, vulvitis, 
bartholinitis, papilloma, phimosis, painful dressings, post-operative wounds,” 
Formula: — ^Approximate percentages: Ethyl-aminobenzoate 2-00, N-butyl-P- 
aminobenzoate 2-00, Resorcin 2-00, Zinc (3xide 10-00, 8-Oxyquinoline O-OOO 
Excipient q.s. for 100. 

[Pi] Neuro Phosphates (Eslcay Brand) {Distributors: Meidey & Ja 7 nes Ltd.^ 
London), “A palatable and efficient tonic. To be taken as directed by the 
physician.” Formula: — ^Each dose (two fluid drachms) contains in acid state: 
Sodium Glycerophosphate 2 grains (1-667% w/v). Calcium Glycerophosphate 
2 grains (1-677% w/v). Strychnine Glycerophosphate grain (0-013% w/v). 
Dose: Adults, 2 teaspoonfuls; Children, according to age. 

New-Skin (New-Skin Co. Ltd., Hayward^ s Heath). “Antiseptic waterproof 
coating for cuts, scrapes and abrasions.” Formula: — Nitrocellulose 6-9, 
Camphor 0-8, Ethyl Acetate 57-1, Butyl Alcohol 5-0, Oleum Ricini 3-0, Ethyl 
Alcohol 24-7, Amyl Acetate 2-0, Perfume 0-5. 

^ New Spha^nol io% Ointment (Peat Products (Sphagnol) Ltd., London). 
For Dispensing. For acne, chilblains, herpes, impetigo, eczema, pruritus, 
psoriasis, ringworm, sore feet, and skin irritations.” Formula: — Pix Liquida 
9% w/w, Xylenols 1% vj/w. 

Niblett's (Dr.) Vital Renewer (C. P. NibltU, Richmond). “Nerve 
Sedative.” Formula: — Liq. Aurantii pro Tinct. 1-3 0-10, Tinct. Cinnamonii 
0-55, Tinct. Calumbee 0-415, Tinct. Lavandula; Co. 0-075, Chloroform 0-15, 
Potassium Bromide 26-50, Ammonium Bromide 8-75, Potassium Iodide 4-40, 
Potassium Carbonate 0-075, Sacch. Ust. 1-38, Aqua ad 100-00. Dose: 1 
leas^oonful. 

Nigroids (Ferris Sc Co. Ltd., Bristol). “For throat and voice.” Containing 
E.xt. Glycyrrhiz. 68-6%, Menthol 2-06% (with flavouring). 

Nipits {The manufacturers name is not given on the container). “Voice, 
throat and chest pastilles. Prepared from 99*314 Pastille Base, -392 Menthol, 
-2938 Eucalyptus, -0002 Peppermint and Oleo-resin of Ginger.” 

Nixoderm {Knox Laboratories, London). “Treatment for skin troubles 
such as eczema, itching skin, cracking, peeling, burning skin, rash, ringworm, 
pimples, blackheads and foot itch.” Formula: — ^Acid. Benzoic 12%, Acid. 
Salicyl. 3-5%, Zinc Oxide 10%, Sulphur. Prtecip. 4-57%, Talc. 4%,, Menthol 
1%, Petrol Molle Alb, 64-93%. 

[Pi -87] Noun Brand Tablets {N, N. Co. Ltd., London). “For men. Contain 
the extracts necessary to keep the internal glands of secretion normal, thus 
ensuring perfect health, virility and long life.” Formula: — Suprarcnalis 28-00, 
Orchis 15-00, Thyroidii 1-00, Prostatine 11-00, Pepsinse 5-00, Sodii Bicarb. 
23-00, Excipient ad 100*00. Dose: 1 tablet. 

Normacol Brand Intestinal Evacuant {Norgine Pharmaceutical Products 
{London) Ltd.). “A purely vegetable product, not a laxative but a colon 
^gulat 9 r.” Formula:— Dcsicc&ted Bassorin 69%, Sugar 30-8%, Frangula 
Glucosides 0-12%, Peppermint 0-08%. Dose: 1 or 2 heaped teaspoonfuls. 
Normo Gastrine Brand Tablets {Burgoyne Burbridges & Co. Ltd., Londo?t). 
The new scientific treatment for excess acidity (indigestion). The unique 
feature of Normo Gastrine, which lifts it to a plane above all other antacids, is 
that it neutralises only the excess of acid.” Formula: — Silicate of Aluminium 
71-3 parts, Flavouring q.s., Excip. ad 100 parts. Dose: 1 or 2 tablets. 

Norton*s Brand Chamomile Pills {John Bell, Hills and Lucas Ltd., 
London). ‘A certain cure of indigestion, constipation, bilious liver and all 
stomach complaints.” Formula:— 'Esich pill contains Zingib. 0-12 gr„ Myrrh, 
Sodii Bicarb. 0-1 gr., Aloe 0-37 gr., Ext. Ahtheln. Ang. 
Potass. Sulph. 0-9 gr., Carabog. 0-016 gr., 01, Anthem. Ang. q.s. 
Excipient q.s. Dose: 4 or more pills. 

Nostroline Brand Nasal Remedy (Matthew's Laboratories Ltd., Bristol). 
For nasal catarrh, cold in the head, influenza, sore throat and hay fever.” 
Formula: — ^Vegetable Stearine 5-970, Boric Acid 3-981, Cineol 0*244, Petro- 
latum 87-562, Menthol 0-313, Phenol 1-656, Geranium Oil 0-274 per cent. 
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Novaseptic Brand Germicide (Pharmaceutical Mfg. Co. Ltd., Cheltenham). 
“A powerful non-poisonous germicide and antiseptic for open wounds, burns, 
skin eruptions and affections of the mouth, throat and nose/’ Formula : — 
Capryl-hydrocupreinotoxin Hyd. 0-13% w/v^ Acid Benz. 0-2% m/d, Acid 
Hydrochlor. Du. B.P. 0*12% w/Vy Perfume and Flavouring Agents 0*014% 
w/v in saline solution. 

[PI] Noxacom (Thomas Marns Ltd.y London). “Antiseptic corn remover. 
For corns, callouses, warts.” Formula w/v: — ^Benzocain 2*1 %, Camphor 2*1 %, 
Salicylic Acid 10*6%, Iodine 0*1%, Collodion to 100. 

Nujol (Stemco Ltd., London). “Clear as crystal. Absolutely pure and 
harmless.” Formula: — A blend of petroleum hydrocarbons. Dose: 1 table- 
spoonful. Children, ^ to 3 teaspoonfuls. 

Number 350 Brand Tablets ( The manufacturer's name is not given on the 
container). “For rheumatism.” Formula: — ^Acid. Acetylsalicyl. gr. 2*5, 
Amylum gr. 0*5, Tartrazine gr. 0*004. Dose: 2 tablets. In acute cases, twice 
this dose. 

Numol (Nttmol Ltd., Netucastle-on^Tyne). “The lecithin food for body 
building. Tonic nervine, digestive, body building, pleasant to take.” War- 
time Formula: — Extractum Malti 82*00%, Fats 4-00 %, Sucrose 9*80%, 
Lecithinum 0*22%, Calc. Hypophosph. 0*19%. The Lecithinum may be 
ex-ovo or brain or ground nut. Dose: Infants, i to ^ teaspoonful; Children, 
I' to 1 teaspoonful; Adults, 1 to 2 teaspoonfuls. 

Nurse Harvey’s Mixture (O. Scruton & Co., York). “It instantly relieves 
wind spasms, griping pains and acidity; corrects posseting or sickness; prevents 
fevers, fits, convulsions and diarrhoea.” Formula: — Oleum Anethi m. 3, 
Oleum Cari m. 3, Tinctura Zingiberis Mitis m. 150, Sodii Bicarbonas grs. 35, 
Syrupus m. 480, Aqua Puras to 6 fluid ounces. Dose: Infants, to 2 teaspoonfuls. 
Children, 3 to 4 teaspoonfuls. 

Odds On Liniment (The “Odds On*’ Specifics Co. Ltd., Thames Ditton). 
“For rheumatism, lumbago, neuritis, neuralgia, sciatica, frostbite, chilblains, 
colds, gouty eczema, sprains, cramp, etc.” Formula: — 01. Lini. Pur. 28*35 c.cs., 
01. Campnorae alb. 0*0567 litres., Ol. Terebinthin Rectif. 56*70 c.cs,, 01. 
Amygdal. Essential 0*2835 c.cs., Ol. Ti-tree 1:768,000. 

[PI] Okasa Brand Tablets (Lewis & Melchior Ltd., London). “Gold for 
women.” Formula: — Each tablet contains: Stilboestrol gr., Orchitic Gland, 
dry gr., Cerebrin i gr., Potassium Bromide B.P. gr., Vitamin A 300 units, 
Vitamin D (Calciferol) 200 units, Strychnine Hydrochloride B.P. l A,-, (0*001%) 
gr. Dose: 2 to 3 tablets. 

[PI] Okasa Brand Tablets (Lewis & Melchior Ltd., London). “Silver for 
men. Made to Dr. Lahusen’s formula.” Formula: — Per tablet: Orchitic 
Gland, dry gr. J, Cerebrin gr. Potassium Bromide B.P. gr. K Vitamin A 
300 units, Vitamin D (Calciferol) 200 units, Strychnine Hydrochloride B.P. 
invf) (0*001%) gr. Dose: 2 to 3 tablets. 

[PI] Omega Oil (Omega Chemical Co., London). “For the treatment of 
rheumatism, lumbago, sci-atica, pains in the joints, tender feet, weak backs, 
swellings, bruises, sprains, stiffness, inflammations, sore throat, cold in the 
chest, bronchitis, quinsy, asthma, neuralgia, etc.” Formula: — Paraff. Liq. 
71*4% v/v. Methyl Salicyl. 20% v/v, Chlorof. 3*6% vfv, Solanaccous alkaloids, 
calculated as hyoscyamine, 0*002% w/v. 

[PI] One Day Cold Cure (The Mackenzie Medicine Co. Ltd., London). 
“A speedy cure in all cases of cold, influenza, headache and all neuralgic affec- 
tions.” Formula: — Camphor I gr., Capsici J gr., Caffeine i gr., Acetanilide 
1 gr., Podophyllin Resin .,'0 gr., Aloin gr. 

Opas Brand Maclean Powder (Wigglesworth Ltd., Westhoughton) 
“Prescribed to relieve and cure indigestion, gastritis, ulcerated stomach, 
flatulence, acidity, etc.” Formula'. — Sod. Bicarb. 18*19, Mag. Carb. Pond. 
36*36, Calc. Carb. 36*36, Bism. Carb. 9*09. Dose: 1 te*aspoonfui. 

Opas Tablets (Wigglesvwrth Ltd., Westhoughton). “Stomach digestive 
tablets for acidity, gastritis, wind, dyspepsia.” Formula: — Each tablet 
contains approximately: Maclean Powder: — Sod. Bicarb. 5*26, Mag. Carb. 
Pond. 10*53, Calc. Carb. 10*53, Bism. Cai'b. 2*63; together with Sucros 57*89, 
Lactos 10*53, I..ubricant 2*63, Flavour q.s. Dose: 2 or 3 tablets. 

Oplrex Brand Eye Loticn (Oplrex Ltd., Greenford). “For daily ocular 
hygiene; eyestrain; tired eyes; eyes affected by light; watering, redness, irrita- 
tion. black spot, etc. Inflammation and congestion of the eye, and eyelids; 
conjunctivitis, styes, blepharitis, hay fever, colds in the eye.” Formula: — Liq. 
Ext. Potcntill Erect. 0-5 gm. Liq. Ext. Polyg. Bistort 0*5 gm., Liq. Ext. Erig. 
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Canad. 0-5 gm., Liq. Ext. Euphras. Off. 0-6 gm., Liq. Ext. Hamam. Virgin 
0*5 gm.. Acid Boric 2 gm., Sod. Bomte 0*5 gm., Sod. Sdicyl. 0-08 gm., Zinc 
Sulph. 0-1 gm., Liquor Hamam. Virgin 25 gm., Aq. Destill, ad 100 gm. 

[PI] Orlex Compound {Qrlex Mfg. Co., Welwyn Garden City). “For making 
a grey hair restorer. An excellent hair tonic, removes dandruff, and stops the 
hair from falling out.” Formula: — 33|% weight in weight of this compound is 
Lead Acetate. 

Osborne's Mixture (James Osborne^ Ashbourne). “Nerv'e sedative. 
Strengthens the system, purifies the blood and improves the general health.” 
Formula: — ^Pot. Brom. 23%, Sod. Brom. 7 ■33%, Inf. Calumb. 3 •33%, Inf. 
Gent. 3-33%, colour and flavour q.s. Dose: 1 teaspoonful. Children, i to A 
teaspoonful, 

Owbridge's Lung Tonic (W. T. Owbridge^ Hull). “For coughs, colds, 
asthma and other similar disorders.” Formula: — Capsicum *002, Ol. Anisi 
•044, Ol. Caryoph. *049, Ether -333, Senega -066, Sp. Rect. 1-003, Mel. 
32*917, Chlorof. *866, Acetum 10*125, Sucrose 36-326, Aq. ad 100. Dose: 
J to 1 teaspoonful (or less). 

Oxien Brand Nerve Tablets (The Giant Oxie Co. Ltd., London). “Give 
strength, health and vigour to young and old. Nothing equals these Oxien 
Nerve Tablets in nerve troubles, digestive complaints and minor functional 
heart troubles.” Formula: — Lecithin 0*63, Bism. Carb. 1 -26, Mag. Carb. Pond 
2*52, Ferr. Hypophosph. 1*26, Tragacanth 0*10, Amylum 5-07, Acacia 13*52, 
Talc. Pur. 3-33, Sucros. 67-16, Ol. Sassaf. 0-44, Ol. Betul 0-28, Gentian 0*12, 
Eupatorium 0-12, Elecampane 0-12, Scutellaria 0-12, Chirata 0-98, Colour 2*97. 
Dose: 1 tablet. 

Oxien Brand Pills (The Giant Oxie Co. Ltd., London). “For headaches, 
constipation and indigestion- Create an active liver. If used in connection 
with Oxien Nerve Tablets, they will aid in the cure of nervous troubles and 
ailments due to weakened heart, nerves and blood.” Formula: — Aloin gr. A, 
Podoph. Res. gr. Ext. Gent. gr. 1-, Camphor gr. ,{*.,» Ext. Jalap, gr. i, 
Capsicin (Water Soluble) gr. Dose: 2 pills. 

Ovstrax Brand Tonic (Oystrax Ltd., Morecambe). “Recommended for 
rundown condition, general weakness, nervousness, underweight, anaemia, low 
vitality, early old age.” Formula: — ^Vitamin Bj (Thiamine Hydrochloride) 
26 International Units, Exsiccated Ferrous Sulphate 1 -5 grains, Calcium Phos- 
phate 3 grains. Dose: 2 tablets. 

Pacific Fain Balm (W. B. Coj'twright Ltd,, Rawdon). “T’hc new treatment 
for neuralgia, headache, Itimbago, stiff joints, gout, etc.” Fornuda: — ParafT. 
Moll. Alb. 12-1, Cera Alb. 3-75, Methyl Salicyl. 5-9, Menthol M, Borax 0-35, 
Aqua Dest, 7-6. 

Page Woodcock's Wind Pills (Page Woodcock Ltd,, London). “For 
indigestion, liver complaints, wind on the stomach, biliousness.” Formula : — 
Each pill contains: Aloes ^/afd gr,. Ext. Gent. gr., P. Zingib. ^/j.r.th gr., 
P. Myrrh ^/isth gr., P. Gentian ^/srd gr., P. Calumb. Vr.th gr., Ol. Anthem q.s., 
Ol. Menth. Pip. q.s., Ol. Cassias q.s. Dose: 2 pills. 

Panacel Brand Antiseptic Ointment (Belle Isle Laboratories Ltd., 
London). “For wounds, cuts, abrasions, insect bites and stings, chilblains, 
chapped skin, cold sores and most skin troubles.” Formula: — Sodii Hypo- 
chloris *1%, Sodii Cliloridum 1*65%, Sodii Chloras *01%, Potassii 
Permanganas a trace, Dichloramina 1%, Magnesii Hydroxidum 2%, Calcii 
Carbonas 3%, Paraffinum 84%, Aqua 8-24%. 

[PI] Parmint Double Strength Concentrated Essences (hiternational 
Laboratories Ltd., London). “A modem scientific treatment for coughs, colds, 
bronchitis, whooping cough, catarrh, sore throat and all chest and lung troubles,” 
Formula: — ^Tr. Capsici Min. Aquosa 6-7%, Tr. Camph. Co. (Sine Opio) 
33-3%, Ext. Urginea Scill® Liq. 3*3%, Invert Syrup 23-37%, Liq. Tolu 
(Myroxylon) 1-7 10-0%, Tr. Cephaelis Ipecac. 16-7%, Chloroform 1-7%, Ol. 
Menth. Pip. 1*8%, Ol. Pimpinell. Anis. 0-3%, Ol. Pini Sibiric 0-03%, Sod. 
Benzoate 2%. Liq. Dactylopii Cocci 0-8%, Dose: 1 teaspoonful. 

[PI] Parmint Syrup (International Laboratories Ltd., London). “Ready 
for use. An invaluable specific for coughs, colds, catarrh, head noises, bronchitis, 
whooping cough, influenza, laryngitis, catarrhal deafness.” Formula: — Tr. 
Capsici Min. Aquosa 0-67%, Tr. Camph. Co. (Sine Opio) 3-33%, Ext. Urginea 
Scillas Liq. 0-33%, Glycerol 2-58%, Liq. Tolu (Myroxylon) 1-7, 1*00%, IV. 
Cephaelis Ipecac. 1-67%, Chloriform 0-17%, Ol. Month. Pip. 0*18%, Ol. 
Pini Sibiric 0-003%, Ol. Pimpinell. Anis. 0-03%, Liq. Dactylopii Cocci 0-08% 
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Sodium Benzene Carboxylate 0*2%, Syrupus Simplex S9*75%. Dose: 1 
tablespoonful. Children, ^ to 1 teaspoonful. 

Passorine Brand Sedative (Bengue & Co. Ltd.f Alperton). “Employed 
in disorders of the nervous system, neuropathic conditions, vertigo, anxiety, 
nervous insomnia, cardiac troubles, etc.** Formula: — ^Fluid Extract of Passiflora 
Incarnata, approximate percentage 10, Extract of Salix Alba S, Alcoholic Tinct. 
of Cratasgus Oxyacantha 26, Syrup and Glycerine q.s. Dose: 1 to 4 teaspoonfuls. 
fPl] Paternoster*s Gout and Rheumatic Pills (Poingdestre Ss Truman, 
London). “For gout, rheumatism and rheumatic gout; for influenza and 
severe colds; for liver affections, as a general aperient pill,” Formula : — 
Acacia 9*75%, Aloe 7-00%, Antim. Sulphur 1-13%, Camphora 10*33%, 
Guaiac. Res, 10*33%, Jalap. Pulverat. 7*00%, Rheum 28*14%> Scilla 2*60%, 
Ext. Colch. Sem. 8*00%, Ext. Lact. 14*00%, 01. Junip. 1*72%. Dose: 1 or 2 
pills. 

Patterson’s Pills {Hygienic Stores Ltd., London). Formula: — Ferrous 
Sulph. Exsic. 10%, Aloes 20%, Pulv. Cinnamon Zeylanicum 12%, Pulv. Sem. 
Ellettaria Cardam. 12%, Pulv. Rhizome Zingiberis 12%, Liq. Syr. Glucose 
34%, Ol. Mentha Pulegium q.s. Dose: 2 pills. 

Pellanthum (Hanford Sc Damson Ltd., Harrogate). “For treatment of 
eczema and all skin affections.’* ^ Formula: — ^The high therapeutic value of this 
preparation is due to its containing: Zinc. Garb., Zinc. Oxid. aa 11*9%, Zinc. 
Stear. 5*9% approx., Th 3 rmol 0*23%, combined in readily absorbed base. 

Penetrol Brand Inhalant {W. B. Cartwright Ltd., Razvdon). “Preventive 
against catarrh, influenza, head colds, hay fever, headache, etc.” Formula : — 
Menthol 7*41%, Ol. Lavand. 17*60%, Ol. Cajaput. 5*86%, Ol. Menth. Pip. 
0*22%, Otto Lavand. 4*32%, Ol. Eucdypt. 6*41%. 

Penetrol Brand Tablets (IF. B. Cartwright Ltd., Rawdon). “Promptly 
relieves asthma, bronchitis, hay fever, catarrh, difficult breathing, coughing 
spasms, wheeziness.” Formula: — ^Ephed. Hydrochlor. B.P. 0*02 gm. Calc. 
Gluconate 0*0075 gm. Theobromine 0*04125 gm. Antipyrine 0*08 gm., Excipient 
and Colour q.s. Dose: 1 or 2 tablets. Children, J to J tablet. 

Peps Brand Pastilles (Peps Pastille Co., London). Ol. Res. Cubeb.i 
0*015 m., Ol, Menth. Pip. 0*075 m., Ol. Anisi. 0*075 m., Ol. Eucalypt. 0*075 m., 
Bals. Tolut. 0*150 gr., Ext. Pini Canad. Liq. 0*015 m., Ext. Capsici Liq. 
0*015 m., Ext. Tu.ssilag. Liq. 0*575 m.. Ext. Glycyrr. 2*250 m. 

Petrolagar Brand Paraffin Emulsion (John Wyeth & Brother Ltd., 
London). “No. 1 Plain. For the treatment of constipation. It is entirely 
mechanical in action and successfully replaces purgative medication.” 
Formula: — Contains 25% (vohune) of medicinal Liquid Paraffin. Dose: 1 
dessertspoonful. Children, 1 teaspoonful. 

Petrolax Compound (C. R. H or her, Stagg & Morgan, London). “An 
eminently efficient intestinal lubricant together with the laxative effect of 
Phenolphthalein.” Formula: — The active ingredients of this preparation are 
Paraffin Liq. B.P. 25% o/r, Phenolphthalein 1*375%, Agar 0*333%. 

Pharmalene (The Proctor Medicinal Co., Stockport). “Ointment and 
embrocation for rough skin, blemishes, freckles, chafes, or tender skin, abrasions, 
etc.” The composition of this preparation was not disclosed. 

[PI] Phenalgin (Etna Chemical Co., London). “Invaluable for the relief of 
pain, headache, neuralgia, sleeplessness, painful or scanty menstruation, etc.” 
Formula: — ^Acetanilide 49% to /to, Sodii Bicarb. 25% w/w, Ammonii Bicarb. 
26% w/w. Dose: 1 to 4 tablets. 

[P2] Phenoda Solution (James Woodley, Manchester). “As a mouth-wash, 
gargle or antiseptic dressing. For wounds, burns, scalds, chilblains, stings, 
bruises, swellings, etc.” Formula: — Phenol 10% w/v, Glucosum 4*16%, 
Sodii Hydrox. 1*07% w/v, Aqua ad 100%. 

[PI] Phenolainc Ointment (The Phemlaine Co., Goudhurst). “For cuts, 
abrasions, burns, piles, pruritus, irritations, chilblains, eczema, pimples and 
boils,” Formula: — ^Phenolaine minims 24, Petroleum Jelly ounces 1. 

Phensic Brand (Veno Drug Co. Ltd., Manchester). “For headaches, 
nerve pains, neuralgia, neuritis, rheumatism, colds and influenza.** Formula: — 
Acidum Acetylsalicylicum 48-18%, Acetphcnetidinuni 27*40%, Caffeina 
6*57%, Salicinum 3*58%, Creta Gallica 5*00%, Amylum Zea Mays 5*84%, 
P. Acacise Gummi 3*20%, Ol. Limonis 0*23%. Dose; 2 tablets. 

Phillips Pure Live Tonic Yeast Tablets (Phillips Yeast Products Ltd., 
London). “The most active and pure preparation very rich in vitamin B. 
A safe and sure remedy for indigestion and nerve troubles.” Formula: — 4 grain 
Yeast tablets. Dose: 2 tablets; Children, 1 tablet. 

Pz 
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Phillips Pure Live Yeast Granules {Phillips Yeast Products Ltd.^ London). 
“Excellent for indigestion, stomach troubles, rheumatism, nerve troubles, lack 
of energy, ansemia, impure blood, skin eruptions, constipation.*’ 

Phosferine (Phosferine {Ashton 8c Parsons) Ltd.^ Watford). “For weakness, 
nervousness, lassitude, debility, loss of appetite and rheumatism. For 
neuralgia, toothache and other severe nerve pains.” Formula: — ^Acid Phosph. 
Cone. 8*28%, Acid Glycerophosph. 0'063%, Sodii Phosphas 1-0%, Tinct. 
Quassiae 6-0%, Saccharum Ustum 0*25%, Aqua 84*407%. Dose: 5 to 10 drops. 

Phosferine Health Salts {Phosferine Products Ltd., London). “Tonic 
effervescent saline. It will be found invaluable for disorders of the liver, sick 
headache, biliousness, rheumatism, lumbago and uric acid troubles, con- 
stipation, irregularity, and digestive ailments.” Formula: — Sodium Bicar- 
bonate 49*402%, Acid Citric 47’301%, Acid Tartaric 2*210%, Sodium 
Phosphate 1*087%. Dose: 1 teaspoonful. Children, i to ^ teaspoonful, 

Phosferine Tablets {Phosferine {Ashton & Parsons) Ltd.^ Watford). “For 
weakness, nervousness, lassitude, debility, loss of appetite and rheumatism. 
For neuralgia, toothache and other severe nerve pains.” Formula: — ^Acid Phosph. 
Cone. 11*25%, Acid Glycerophosph. 0*015%, Ext. Quassiae 0*75%, Ol. 
Limonis 0*625%, Glycerin Substitute 13*5%, Sodii Phosphas 0*75%, Gelatin 
73-11%. Dose: 1 or 2 tablets. 

Phyllosan {Natural Chemicals Ltd.^ London). “To revitalise the blood and 
fortify the heart, relieve arterial tension, improve the circulation, strengthen 
the nerves, stimulate metabolism and increase the vital forces.” Formula : — 
Chlorophyll B.P.C. 0*01 g. (approx.), Ferri Phosphas B.P.C. 0*01 g., Sucrosum 
B.P. 0*10 g., Calcii Phosphas Dibasic 0-05 g. Dose: 2 or 3 tablets. 

Physikurate {R. C. Johnson Ltd., Grinuby). “For rheumatism, lumbago, 
neuritis, sciatica, gout.” Formula: — Sucros U%, Pot. Cit. 15%, Sod. Bicarb. 
43%, Acid. Tart. 21%, Acid. Cit. 10%. Dose: 1 teaspoonful. 

Pierre’s (Father) Monastery Herbs {Monseaton Herbalists Ltd., Salford). 
“Nature’s cure for constipation, rheumatism, blood pressure, indigestion, etc. 
A wonderful combination of herbs, barks, seeds and flowers.” Formula : — 
Each ounce contains Sacred Bark 25*73 gr., Frangula 6*43 gr., Foeniculum 
51*45 gr., Senna Folium: Cassia Angustifolia 157*63 gr., Cassia Acutifolia 
64-36 gr., Urtica Dioica 12-86 gr., Rubus Villosus 8*09 gr., Mate Folia 25-73 
gr., Taraxacum Officinale 12-86 gr., Ispaghula 25-73 gr. 

Pineate Brand Honey Cough Syrup {Bismag Ltd., London). “A con- 
centrated bronchial remedy that soothes and relieves.” Formula: — Oil of 
Peppermint 0-26, Oil of Pine 0-24, Chloroform 0-4, Menthol 0-1, Liq. Scillaj 
3-25, Liq. Tolu 3-6, Ext. Ipecac. Liq. 0-37, Honey Syrup to 100. Dose: 1 
teaspoonful. Children, J teaspoonful. 

Pinelyptus Brand Pastilles {Proctor's Pinelyptus Depot, Newcastle-on-^ 
Tyne). “For relief of husky voice, minor throat irritations and coughs due to 
colds.” Formula: — ^Menthol 0-548, Ol. Eucalypti 0-842, Ol. Pini Pumilionis 
0-240, Glusidi 0*003, Gelatin 2*0, Glucose 24*0, Sucrose 30-0, Acacia 42-367. 

Pineoleum Brand Ephedrine Jelly {Chesebrough Mfg, Co„ London). 
“Specially recommended for head colds and nasal congestion.” Formula : — 
Ephedrine Alkaloid -50, Menthol -50, Camphor -SO, Ol. Eucalyptus Glob, 
•56, Ol, Pini Pumilio TOO, Ol. Cassia *07, Petrolatum 96-87. 

Pineoleum Brand Inhalant {Chesebrough Mfg. Co,, London). “For the 
relief of catarrhal conditions of the mucous membranes of the nose and throat.” 
Formula: — Menthol, -SO Gm., Camphor -50 Gm., Ol. Eucalyptus Glob. -56 Gm., 
Ol. Pini Pumilio TOO Gm., Ol. Cassia -07 Gm., Chloropnyll *12 Gm., Liq. 
Petrolatum 97-25 Gm. 

Pineoleum Brand Inhalant with Ephedrine 0’S% {Chesebrough Mfg. 
Co., London). “For the relief of catarrhal conditions of the mucous mem- 
branes of the nose and throat.” Formula: — ^Menthol *50 Gm., Camphor -50 Gm., 
Ol. Eucalyptus Glob. -56 Gm., Ol. Pini Pumilio 1 -00 Gm., Ol. Cassia *07 Gm„ 
Chlorophyll -12 Gm., Liq. Petrolatum 97-25 Gm. With Ephedrine 0-5%. 

Pinkettes Brand Tiny Laxative Pills {The Dr. Williams Medicine Co,, 
London). “For constipation, biliousness, dizziness, sick headache, torpid 
liver, pimples and eruptions, offensive breath, coated tongue.” Formula: — 
Aloin 50%, Resin. Podophylli 6-66%, P. Ipecac. 10%, Oleoresin Zingiber 
6-66%, Excip. 26-68%. Dose: Laxative, 1 pill; Cathartic, 2 pills; Purgative, 
3 pills. 

fPl] Platts (Dr.) Ririex Prescription {Distributors: Brooks & Warhurtou 
Ltd., London). “For the paroxysms of asthma and nasal congestion and 
irritation of hay fever, nasal catarrh, head colds.” Formula: — Powdered 
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Capsicum gr., Acetanilid 1 gr., Caffeine Alkaloid -A; gr.» Extract Euphorbia 
"I’f, gr., Extract Cascara Sagrada i gr., Quinine Salicylate i gr., Powdered 
Camphor J gr.. Extract Stramonii FoL ^ gr.. Acetyl Salicylic Acid 2^ gr., 
^prox, in each capsule, Calcium Carbonate 5 gr. approx, in each tablet. 
Dose: 1 or 2 capsules and 1 tablet. 

[PI] Pomade Max (May Roberts & Co. Ltd.^ London). “For loss of hair 
and baldness. Used in Alopecia prematura, Alopecia areata, Alopecia 
seborrhoica and other forms of loss of hair.” Formula: — Contains Liq. 
Epispast P.B. 0’25 in 100 and 1 in 3 of Ung. Hyd. Nit. P.B. 

Pond*s Extract Co. Ointment {Ponds Extract Co. Ltd., London), “In- 
valuable for piles, also burns, sunburns, stings, scalds, ulcers, chapped hands, 
eruptions, etc.” Formula: — Cera Flav. 24-00%, Petrolatum Liq. 41-00%, 
Paraffin Molle 19*00%, Menthol 4-50%, Camphor 0-40%, Pulv. Galla 11-00%, 
Ess. Bay 0-10%. 

Pond*s Extract of Hamamelis {Pond's Extract Co., Ltd., London). “For 
piles, toothache, headache, earache, sore throat, sore eyes, nose bleed, stings of 
insects, neuralgia, hasmorrhages, inflammations.” Formula: — 85% Distilled 
Extract of Hamamelis, 15% Rectified Spirits of Wine. 

Poor Man's Friend {Beach & Barrdcott., Bridport). “For ulcerated sore 
legs (even if of twenty years* standing), and wounds and skin eruptions, burns, 
scalds, chilblains, etc.” Formula: — Hydrarg. Sabetlor 3-5%, Plumbi Acet. 

1- 255%, Red Powder 35%, Perfume -175%, Bees Wax 7%, Lard 7-5%. 
Potter’s Asthma Cigarettes {Potter Sc Clarke Ltd., London). “For the 

relief of asthma, bronchitis, catarrh, hay-fever and spasmotlic diseases of the 
respiratory apparatus.” Formula: — Stramonium 50%, Lobelia 18%, 
Tussilaginis Folium 20%, Anisum 10%, Potassii Nitras 2%. 

Potter’s Asthma Cure (Potter & Clarke Ltd., London). “For the relief 
of asthma, hay fever, bronchitis and diseases of the respiratory apparatus.” 
Formida: — Stramonium 30%, Lobelia 15%, Tussilaginis Folium 30%, 
Anisum 7%, Potassii Nitras 18%. 

Potter’s Catarrh Pastilles ^Potter & Clarke Ltd., London). “Cure 
coughs, colds, hay fever, bronchitis.” Formula: — Oleum Pini Sylvestris 8, 
Oleum Pini Pumilionis 8, Oleum Eucalypti 4, Creosote 4, Ext. Altliaeae 
Menthol 16, Thymol 4, Sucrose 800, Acacia 1,000 Aqua q.s. 

Potter’s Herbal Smoking Mixture {Potter 8c Clarke Ltd., London). 
“It will be found highly valuable in cases of bronchial aflfection, sore throat, 
catarrh, etc.” Formula: — Coltsfoot Leaf 49%, Rose Petals 10%, Clover 
Flowers 30%, Lavender Flowers 10%, Perfume 1%. 

Potter’s Stramonium Cigarettes {Potter 8c Clarke Ltd., London). “For 
the immediate relief of asthma, bronchitis, hay fever, and spasmodic diseases 
of the respiratory organs.” Formula: — Contains Stramonium 90%. 

Presto Powders {W. Davies Sc Co. Ltd., London). “The new scientific 
remedy for the prompt relief and cure of headache, toothache, neuralgia, quinsy, 
swollen tonsils, influenza, gout and rheumatic affections. Are of purely 
vegetable origin.” Formula: — ^Acid. Ace^l Salicyl. B.P. 64-28, Saccharum 
Purificatum 35-71, 01 . Limonis and colouring q ’.s, 

^1] Proctoids {John Wyeth Sc Bro., London). “Haemorrhoidal Suppositories. 
Relieve pain and discomfort, reduce congestion and check bleeding.” Formula: — 
Zinc. Ox. 10%, Ac. Boric. 10%, Bism. Oxyiod. 1*67%, Bism. Subcarb. 8-33%, 
Ext. Belladonnee 0-5%, Ephedrin. Sulph. 0-1%, Bals. Peru 1%, Cera Flav. 
5%, 01 . Theobrom. q.s. ad lOO. 

Propax Brand Tablets {Distributors: Splendor Ltd., London). “Relieve 
pain quickly.” Formula: — Acid Acetylsalicyl gr. 3-5, Acetphenetidin gr. 2-0, 
Phenolphthal. gr, 0-166. Dose: 2 tablets. 

Prunol Brand Pastilles {Prunol Proprietary Ltd., London). “For con- 
stipation.” Formida: — Prunes 21-55%, Extr. Rhamnus pursh. 2-70%, Emodin 
comp. -50%, Anthragluco-sennin comp. 2-95%, C>1. Gingerine -01%, 

Excipient 72-29%. Dose: Adults, 1 to 2 pastilles. Children, J pastille. 
fPl] Pulmo BaUly (Concentrated) {Bengue Sc Co. Ltd., Wembley). “Tonic 
reconstituant of the organism. Antisepsis of the respiratory tract. Cough 
sedative. Diminution of expectoration. Broncho-pulmonary affections. 
Coughs, colds, influenz^ chronic bronchitis, catarrh, asthma, pleurisy, 
laryngitis, pharyngitis.” Formula: — ^Ext. Pulmonaria 0-140 grm. approx.. Ext. 
Carragahen 0-140 grm. approx., Guaiacol Pur. 2*253 grm. approx., Calcium 
Phosphoguaiacolate 0-140 grm. approx., Codeine Phospho-giiaiacolate 0-281 grm. 
approx,, Sodium Phosphoguaiacolate 0-140 grm. approx., Di-phosphoric acid 

2- 253 grm. approx., Glycerinated Excipient ad 100. Dose: 1 teaspoonful. 
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Purgen {H. & T. Kirb}; & Co.» London). “The ideal purgative.” Tablets 
containing phenolphlhalem and supplied in three strengths: “Infant,” 'i gr; 
“Adult,” li gr.; “Strong,” 7^- gr. 

[PI] PurgoMs (Evans, Leseker 8s Webb, London), A safe laxative for 
clironic constipation.” Fortnula: — Phenolphthalein 44-4%, Aloin 22*2%, 
Ipecacuanha Pulv. 5*5%, Ext. Bellad. Liq. P.B. 13*5% to/zo. Dose: 1 or 2 
tablets. 

Puri-Lax (S. Laycock, Eastbourne). “Internal cleanser and blood purifier. 
Nature^s herbal harmless remedy.” Formula: — Senna Leaf, Fennel, Frangula, 
Mate, Elder Leaves, Balmony. Equal parts. Dose: ^ teaspoonful. Children, 
i- teaspoonful. 

Pylitna Aperient Tablets (The Proprietors of Pylitna, London). “A 
genuine and specific cure for haemorrhoids or piles.” Fonnula: — Ext. Case. 
Sagr. Sicc. 2 gr., Aloe gr., Rheum gr., Ol. Res. Zingib. ,.‘i> gr.. Glycyrrh. 

gr. Dose: 1 or 2 tablets. 

Pylitna Brand Pile Powders (Manufacturers of Pylitna Preparations, 
London), “Will speedily cure or prevent an attack. Will also prevent fistula.” 
Formula: — ^Pot, Nitras 1-739%, Cubeba 6-956%, Glycyrrh 24-349%, Sulphur 
Sublim 13-913%, Mag. Garb. Pond. 13-913%, Pot. Tart. Acid 13-913%, 
Cascaril 11-304%, Acac. 13-913%. 

[Pi] Pyorrhosol Brand (Pyrrhosol Ltd., London). “Cures pyorrhoea. Also 
cures nasal catan-h, sore gums and prevents flu.” Formula: — Veg. Inf. 10-00, 
Sod. Sulph. 2-SO, Sod. Benz. 2-10, Acetanilid 1-15, Sod. Phen. 1-25, Aromat. 
Inf. 1*50, Ext. Coal Tar 7-50, Glycerol 4-00, Aqua Marina 70-00. 

Pyridium Tablets (Menley 8s James Ltd., London). “It is advisable for 
the patient’s sake, that Pyridium in any form, should be employed strictly in 
accordance with the phjrsician’s instructions.” Formula: — 12 tablets each 
containing 0-1 g. of Pyridium (Phenyl-azo-alpha-alphadiamino-pyridine hydro- 
chloride). 

Quinphos Brand Tonic (Thompson Ss Capper Wholesale Ltd,, Liverpool). 
“The great tonic. For weakness, debility, loss of appetite, nerves, depression, 
sleeplessness, lack of energy, neuralgia, colds and influenza.” Formula : — 
Quininae Sulphas 4-68, Tc. Ferr. Perch. -078, Ac. Phosph. Cone. 15*37, 
Methyl Aldehyde -078, Aq. ad 100. Dose: 6 to 10 drops. 

Radian a Brand (W. Stevens 8c Co.'s Radiol Co., Londo7i). “Spirit Dressing. 
Eases the pain and reduces the swelling in cases of arthritis of the joints with 
enlargement; bursitis, as in bunions and painful enlarged big toe swellings; 
also callosities and corns between the toes." Formula: — Benzol Mono Methyl 
Ether -0984, Methyl Isopropyl Cyclohexanol -0492, Trimethyl Dicyclo 
Heptanon -0164, Phenol Methyl Salicylate *0974, Ol. Citronclla 0-0010, 
Aqua -0639, Glycerine -0819, Spirit (M.A.) -5918, Perfume q.s. 

Radian Brand (IF. Stevens & Co.h Radiol Co., London). “Aspirin 
Spirit Liniment. Relieves the pain of neuritis and rheumatism, also reduces 
inflammatory swellings.” Formula: — ^Every 100 parts of Radian Liniment 
contains Methyl Isopropyl Cyclohexanol (CioHigO) Synthetic 03-5, Trimethyl 
Dicyclo Heptanon (CjoHjbO) Synthetic 00-8, Acidum Acetyl-Salicylicum 02-0, 
Methyl Salicylate 01-0, Ol. Camphoric Essentiale 00-5, Ol. Citronella 00-3, 
Glycerine 04-0, Liq. Ammon. Ft. 00-2, Aqua 24-8, Alcohol 62-9. 

“Radium” Buxton Crystal Salts (Radium Ltd., Broadheath). “The 
natural cure for rheumatism. Highly recommended by the Medical Faculty 
for general family use and in all cases of rheumatism, gout, lumbago, sciatica, 
dyspepsia, constipation, indigestion and all other disorders arising from the 
liver and kidneys.” Formula: — Sod. Sulph. Crys. B.P. Pur. Dose: i to I 
teaspoonful. 

Radox Bath Salts (E, Griffiths Hushes Ltd., Manchester). “Radiates 
oxygen. A balanced preparation which impregnates the water of the bath or 
hand basin with valuable salts, and supercharges it with oxygen, forming an 
artificial mineral water combining the properties of the world-famous medicinal 
•Spa waters of Carlsbad, Vichy, Marienbad, and similar baths. Immersion for 
20 minutes eases rheumatic pains and is as beneficial as Spa treatment foi 
lumbago, sciatica, gout, etc.” Analysis: — Sodium Oxide (NasO) 38-8996, 
Boron Trioxide (BjOji) 4-3403, Carbon Dioxdie (COu) 35-3310, Available 
Oxygen (O 2 ) 0-5192, Chloride (Cl) 0-2218, Water of Constitution (HaO) 
20-6881, this package containing per centum Sodii Pyroboras 10*3848, Sodii 
Bicarbonas 29-0442, Sodii Chloridum 0-3655, Sodii Percarbonas 5-1924, Acid. 
Boric. 0-9735, Sodii Carbonas, partially dehydrated quantum sufficit ad 100 
approx. 
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Ralgex Brand Analgesic {Pharmax Ltd., London). “A solid radioactive 
analgesic embrocation for painful conditions of rheumatism, sciatica, lumbago, 
gout, neuralgia. Also catarrh, nephritic pains, sprains and all similar con- 
ditions.” Formula: — Bromide of Mesothorium 0-096 micrograms, Glycol 
Salicylate 4 grms., Ethyl Salicylate 4 grms.. Methyl Salicylate 1 grm., 
Capsicin 0 grm. 50, Menthol 6 grms.. Excipient q.s. ad 100 g. 

Raminal Brand Tablets (H. R. Napp Ltd., London). Formula: — ^Each 
“Raminal” tablet contains approx.: Theobromine-Calcium-Salicylate gr. 1 .V, 
Chlorophyll gr. Iron Phosphate gr. i. Dose: 1 or 2 tablets. 

Rand’s Aniska Brand Pills (Aniska Preparations {Rand's) Ltd., 
Kingsdown). “It quickly checks over production of uric acid and toxins in 
the digestive organa and by the action of its powerful medicaments, rapidly 
dispels them from the system.” Formula: — ^Pulv. Aloes Curacao 40-0%, 
Pu^^^ Glycyrrh. Co. 18-2%, Pulv. Myrrhae 9-1%, Bism. Oxycarb. 21-8%, 
Ext. Hamamelidis Liq. 2-0%, Excipient Dose: 1 pill. 

Rankin’s Ointment {Rankin 8c Co., Kilmarnock). “For control and 
destruction of nits and vermin.” Formula: — ^Ext. Lonchocarpus Utilis 5%, 
Paraffin Ointment Base 95%. _ 

Raspails* (Dr.) Female Pills ( The manufacturer's name is not given on the 
container). “An effective and speedy remedy for female irregularities and 
complaints.” Formula: — Each piU contains Sulphate of Iron 2 gr., Bitterapple 
i gr., and Pennyroyal Oil Min. -J. Dose: — Not more than 3 pills during 1 2 hours. 

Reade’s Express Powders {Reade Bros. & Co. Ltd., Wolverhampton). 
“Give relief beyond belief. For severe headache, influenza, feverishness, 
chills, colds, neuralgia, toothache, hay fever, sciatica, rheumatism, etc.” 
Formula: — ^Each powder contains: Acetphenetidin gr. 2-5, Caffein Aik. gr. 0-25, 
Acid. Acetylsalicyl gr, 4-75, Lactos, etc., ad gr. 16. 

Red Band Brand (Bismuthated) Magnesia {Red Band Chemical Co , 
Edinburgh). “The simplest, safest and most efficacious remedy for indigestion, 
acidity, heartburn, gastric and duodenal ulcers.” Formula: — ^Bismuth. Carb. 
4-446%, Sodii Para Sulphonas 2-223%, Sodii Bicarb. 13-331%, Magnes. Carb. 
Lev. 80%. Dose: 1 teaspoonful in water or milk. 

Red Band Cream of Magnesia Tablets {Red Band Chemical Co., 
Edinburgh). “Vitalised cream of magnesia with glucose. The wonderful 
family remedy for indigestion, flatulence, heartburn, acidity, constipation, 
impure blood, muddy complexion, lack of vitality.” War Restrictions Formula: 
— ^Each tablet contains: Magnes. Hydrox. 50%, Glucose 25%, Magnes. Carb. 
Pond. 12^%, Paraffin Liq. Alb. 2%, Ol. Menth. Pip. 0-08%, Talc 10-42%. 
Dose: 1 to 3 tablets. 

Renipas Constipation Tablets {International Chemical Research Associa- 
tion Ltd., London). “A valuable cathartic and intestinal tonic, which imparts 
tone to the intestines, establishing there a normal physiological action, thereby 
preventing constipation and curing diseases arising therefrom.” Approximate 
Formula: — R. Extr. Case Sag 48, Aloini 19, Res. Podophylli 6, combined 
with solid and liquid ancillaries q.s. Dose: 2 tablets. 

Renipas Powder {International Chemical Research Association Ltd,, 
Lotidon). “In all cases of rheumatism, sciatica, gout, neuralgia, pains in the 
head (headache) or face (toothache), earache, insomnia, excess of uric acid.” 
Approximate Formula: — R. Pulv. Phen. 12, Caffein. Cit. 2-5, Ac. Aceto Sal. 
60, combined with solid and liquid ancillaries, Q.S. Dose: 1 powder. 

Reudel Bath Salts {The International Chemical Co., Ltd., London). 
“For corns, callouses, aching, swelling, burning, itching, smarting, perspiration, 
tenderness, chilblains, gouty feet, and other foot troubles. A highly con- 
centrated compound especially prepared to form an artificial mineral water 
impregnated with mineral alkali and reproducing the essential constituents 
found in water at the famous baths of Carlsbad, Aix les Bains and Buffalo 
Lithia Springs.” 

Rheumagic Brand Oils {International Ldboratories Ltd., London). 
“Concentrated, penetrative, analgesic liniment. Stops pain and destroys the 
cause. Rheumatism, sciatica, arthritis, neuritis, lumbago, headaches, athletic 
strains, neuralgia — they all respond to its soothing curative powers.” 
Fortniua: — Methyl Salicylate 3 parts, Ol. Eucalyptus 3 parts, Ol. Pini Dulc. 
10 parts, Oleo Resin Capsici 0-6 parts, Ol. Terebinth to 100 parts. 

l^eumogen {Rheumogen Ltd., Bath). “Takes the pain out of rheumatism, 
sciatica, neuritis, bronchial colds, stiff joints and sprains. Will not blister.” 
Formula: — Capsicum 10%, Acidum Saficyl. 6%, Methyl Salicyl 2%, Paraffin 
Molle 74%, Paraffin Dur. 8%. 
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Rhuaka Brand Sweet Digestive Syrup (Rhuaka Remedies <1923) Ltd., 
Halifax). “The sunshine remedy. Will do you good. Relieves while you 
sleep. For acute indigestion and stomach pains. To remove causes of 
rheumatism.” Formula: — Each fluid oz. cont. act. princ. of: Amomi Semina 
•01 drs., Capsici Fruct. *01 drs., Rheum. Palmatum *23 oz., Cassia Acut 
Fruct. *012 drs., Ex. Glycyrr. Liz. Liq. *01 oz., Sterculia Semina *02 drs., 
Cassia Acut. Fol. *011 drs., Theriac Nig. *04 oz., Agrr. Eupt. *04 drs., 
Trichloro-Methane 1 min., Marrubium Vulg. *04 drs.” Dose: 1 tablespoonful. 
Children, Is teaspoonful to 1 dessertspoonful. 

Roberts* CroupHne {Roberts Croupline Ltd., Bolton). “For the throat, 
chest and lungs. For colds, coughs, croup, bronchitis, whooping cough, 
influenza, sore throat, ulcerated throat, difficult breathing, asthma.” 
Formula: — Ext. Lobel. 0*71, Ext. Grindel 0-09, Ext. Anis., Ext. Tussilag,Ext 
Prun. Serot, a.a. 0*18, Sacch. Ust. 0*6, Ol. Anis. O-l, Ac. Salicyl 0*01, Ac. Acct. 
(80%) 0-1, Sucrose 59*8, Aquam ad 100. Dose: Children, 5 drops to tea- 
spoonfuls, according to age; Adults, 1 to 2 teaspoonfuls. 

Roboleine {Oppenheimer, Son & Co. Ltd., London). “Renews health. 
Restores vigour. A reconstructive tonic food containing the essential vitamins.” 
Formula: — ^Vitamin Oil Concentrate (102,000 I.U. Vitamin A and 34,200 I.U. 
Vitamin D per gramme) 0*1%, Medull. Rub. 0*5%, Medull. Flav. 5*0%, Ovi 
vital 0*75%, Ext. Malt to 100. Dose: 1 eggspoonful to 1 teaspoonful. 

Roche’s Embrocation {W. Edwards & Sons, London). “I'he embrocation 
will be found serviceable in cases of croup, bronchitis and lumbago.” 
Formula:— M25%, Ol. Carui 1*172%, Ol. Anethi 1*172%, Ol. 
Rosmarini 0-076%, Ol. Cajaputi 0-076%, Colour Trace, Ol. Rapii up to 
100 - 00 %. 

Rooke’s (Dr.) Oriental Pills {Dr. Charles Rooke Ltd^ Leeds). “A famous 
physician’s remedy. For all liver and stomach ills.” Formula: — ^Ext. Gent. 
22-85, Ext, Anthemidis 20 -UU, Pulv. Aloes Soc. 11*44, Pulv. Rad. Rhei 11*44, 
P. Rad. Zingib. 5*72, Podoph. Resin. *70, Pulv. Gum. Myrrh. 5*82, P. Rad. 
Ipecac. 4*28, P. Ext. Coloc. Co. 5-72, P. Sapo Cast, 11*44, Ol. M. Pip. *34, 
Ol. Anisi *34, Syr. Glucose q.s. Dose: 1 to 3 pills; Children, J to 1 pill. 

Rowland’s Golden Macassar Oil {Messrs. A. Rowland & Sons Ltd., 
Londoti). “For the growth, restoration, and for beautifying the human hair. 
Long delays thinning and baldness.” The composition of this preparation was 
not disclosed. 

Rozalex Brand (Rozalcx Ltd., Manchester). “Keeps hands clean. Keeps 
hands free from cracks and chaps. Non-caustic, non-greasy, non-gritly.” 
The composition of this preparation was not disclosed. 

Ru-Mari Brand Compound {Ru~Mart Ltd., London). “The unrivalled 
treatment for rheumatic diseases. Being a powerful germicidal and antacid 
scientific preparation,” Formula contains in aqueous solution: — Sodium 
Carbonate 0-81% vjfv, Sodium Chloride 0-60% to/v. Sodium Sulphate 0-08% 
zo/v. Sodium Hypochlorite 0-05% to/v. Potassium Carbonate 0-64% w/v. 
Calcium Oxychloride 0-04% to/v. Colour Trace. Dose: 1 tablespoonful. 

Sal Alterata {Wyleys Ltd., Coventry). “Uric Acid eliminant. Indicated 
in gout, rheumatism, sciatica, lumbago, constipation, biliousness, gravel and 
all diseases associated with uric acid diathesis.” Formula: — 100 parts represent: 
Strontium Lactate 0*30, Lithium Citrate 0*15, Caffeine Citrate 0-03, Quinine 
Phosphate 0-06, Sodium Benzoate 0-23, Sodium Formate 0*08, Calcium 
Lactophosphate 0-15, Magnesium Sulphate 8-00, Sodium Sulphate 30-00, 
Potassium-Sodium Citro-tartrate 61-00. Dose: 1 teaspoonful to 1 table- 
spoonful. 

Sal Hepatica {Bristol-Myers Co. Ltd., London). “An effervescent balanced 
saline, laxative and eliminant. Tones internal functions. Maintains alkaline 
reserve.” Formula: — ^Acid. Tart, and Cit. 32-28%, Sod. Bicarb. 31-78%, 
Sod. Sulph. 23-83%, other constituents 12-11%. Dose: 1 to 2 teaspoonfuls in 
water. 

Salinax {British Drug Houses, London). “Contains an aperient principle 
derived from the grape combined with an alkaline salt to produce a health - 
giving and invigorating effervescent saline draught,” Formula: — Acid. Tart. 
45-92%, Sod. Bicarb. 54-08%. Dose: 1 or 2 teaspoonfuls in a glass of water. 

Samona Brand Tablets No- 1 {Samona Ltd., London). “No. 1 for men, 
Samona tablets are guaranteed to give an increased mental capacity, personal 
confidence and assurance, the power to think and act quickly, with the ability to 
carry on under pressure. A wonderful restorative of great potency.*’ Formula: — 
Bitestin Standard 2 units. Vitamin E Cone. min. i\',th, Corp. Glandulaj Compos. 
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gr. Pulv. Cinch. Rub. gr. J, Tr. lod. fr. Cod. min. a^„th; Excipiens g.s. 
Dose: 1 tablet. 

Samona Brand Tablets No. 2 {Samona Ltd., London), “No. 2 for women. 
Gives speedy relief in all cases of neurasthenia, nerve strain, depression, loss of 
vitality and general weakness.” Formula: — ^P. Cinch. Rub. 35*00, Tr. lode. 
Officin Fr..Cx. 1*75, Thymus Sicc. 8*75, P. Glycyrrhizae 17*50, Dihydroxy- 
phthalophene 2*75, Embryonic Subs. 8*75, Trihydroxy-cestrin 0-0105, 
Excipient to 100. Dose: 1 tablet. 

Sanacine Cough Mixture (JPhosferine (Ashton Parsons) Ltd., Watford). 
“For coughs and colds. The most effective remedy.” Formula: — Extractum 
Marrubii 0*84%, Oleum Eucalypti 0*01%, Extractum Glycyrrhizae 1*56%, Sp. 
Menth. Pip. 0*13%, Oleum Anisi 0*03%, Extractum Piper Nigrum 0*26%, 
Extractum Senegae Liq. 0*13%, Saccharum Ustum 0-62%, Tincture Bryonia 
0-52%, Sp. Recdficatus 0*06%, Syrupus 95*84%. Dose: Adults, 1 teaspoonful. 

Sanatogen (Genatosan, Loughborough). “An unrivalled reconstituent and 
strength producing food for both children and adults in nervous diseases, etc.” 
A brand of casein and sodium glycerophosphate. The composition of this 
preparation was not disclosed. Dose: 2 teaspoonfuls. 

[PI] Sanderson’s Cough Linctns (Sandersons (Chemists) Ltd., Manchester). 
“For the relief and cure of cougiis, bronchitis, asthma, and similar affections 
of the chest and lungs.” Fornttda: — ^Anhydrous morphine *0525% zo/v, 
Codeine *002, Tinct. Cardamon. B.P.C. ’23, 2-083, 01. Carii Ang. -0025, 
Ol. Cinnamonii -0025, Tinct. Persionis *2343, Chloroform *965, Spiritus 
Rectificatus 4*281, Colouring q.s.; Base Ad 100. Dose: i- teaspoonful; Children 
over 1 2 years, i teaspoonful. 

Sanderson’s Throat Specific (Sandersons (Chemists) Ltd., Manchester), 
“For quinsy, sore throat, hoarseness and all throat troubles.” Formula: — ^Acid. 
Acetic B.P. 2*250; Acid Sulph. Dil. B.P. 2*084, Capsicum Fructus *104, 
Scillaa 1*250, Spiritus Rectificatus *324; Base ad 100*0. Dose: 2 teaspoonfuls. 

Sanitas (The Sanitas Co., London). “The antiseptic and germicide for the 
mouth and teeth, the sick room, cleansing cuts and wounds, personal hygiene 
and in all cases where a non-poisonous disinfectant is required.” Formula : — 
Soluble oxidation products of terpenes 2% in aqueous solution. 

Sargol (Sargol Co. Ltd., London). “The great specific for putting flesh on 
thin people, increasing weight, rounding out the figure, building up those who 
are run down and overworked and those suffering from nervous debility, 
dyspepsia, anaemia and paleness.” Formula: — Calcium Hypophosphite *50 
gr., Potassium Hypophosphite *25 gr., Sodium Hypophosphite *25 gr.. 
Haemoglobin *50 gr., Dried Yeast 1 gr., Zinc Phosphide *05 gr., Excipient. 
Dose: 1 or 2 tablets. 

Schiffmann’s (Dr. R.) Asthmador (R. Schiffmann Sc, Co., Los Angeles). 
“For the instant relief of bronchial asthma, hay fever and spasmodic croup.” 
Forznula: — This powder contains 51*8% of Datura Stramon., Datura Tatula 
and Dat. Meteloides, 

Scotts’ (Dr.) Brand Bilious and Liver Pills (W. Lambert Sc Co. Ltd., 
London). “Constipation, indigestion, loss of appetite, rheumatism, and all 
bilious and liver complaints,” Formula: — ^Aloes Soc. 16*56%, Aloes Barb. 
10*94%, Rhei 16*25%, Zingib. 13*75%, Sapo 12*5%, Seamy Res. 20%, 
Glycyrr. 2*5%, Excipients 7*5%, Ol. Caryoph. S.V.R. Aq. Dose: 1, 2, 3 or 4 
pills, 

Scott’s Emulsion (Scott & Botoiu, London). “A reliable remedy for 
pulmonary diseases, coughs, colds and general debility.” Formula: — Ol. 
Morrhuaa 196 minims, Calcii and Sodii Hypophosphis 9*25 grains, Glycerini 
59 minims, Pulv. Trag. 2*7 grains, Ol. Essential 5 minims, Aqua q.s. 1 oz. Dose: 
1 tablespoonful. 

Sedicyl Brand Tablets (Veritas Drug Co. Ltd., London). “For climacteric 
vasomotor disturbances.” Formula: — ^Each tablet contains: gr. Phosphoric 

Acid salt of p-bromoethyl-trimethyl-ammonium-theobromine-Z-acetate, .|b gr. 
benzyl succinate. Dose: 1 to 2 tablets. 

Sedin Liquid (HommeVs Htematogen ami Drug Co., London). “Soothing 
for people suffering from nerves or sleeplessness. Gives a palatable drink 
which is not inferior to a good meat broth.” 'I'he composition of this preparation 
was not disclosed. Dose: 1 teiispoonful, 

Sedobrol (Roche Products Ltd., Wehvvn Garden City). Sedative bouillon 
tablets. “A very appetising and palatable soup. Widely recommended as a 
gentle sedative which, thanks to its calming elfcet on the nervous system, 
allows sleep to come naturally at night.” Formula: — Each tablet contains about 
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17 grains of sodium bromide with vegetable extractives. Dose: 1 or 2 tablets in 
boiling water. 

[PI -SI -87] Sedormid Brand Sedative Tablets (Roche Products Ltd., 
Wehoyn Garden City). Formula: — ^Each tablet weighs 0*45 gm. and contains 
0-25 g. Allyl-isopropyl-acetyl-urea. Dose: Sedative, \ to 1 tablet; Hypnotic, 
1 to 2 tablets. 

Setnori (Medical Laboratories Ltd., London). **A foam contraceptive tablet. 
Non-irritant and antiseptic.” Formula: — Ortho-oxy-pyridine Sulph. 0*5%, 
Kali Borotart. 32-0%, Corpus Spumans 67*5%. 

SemproHn Petroleum Emulsion (Semprolin Products Ltd., Edinburgh). 
“Specially prepared by an improved process from pure Petroleum, redistilled, 
filtered and standardised for internal use.” Formula: — Contains “^Semprolin” 
Liquid Paraffin 25%. Dose: 1 teaspoonful. 

Serocalcin (Harwoods Laboratories, Watford). “For the treatment and 
prevention of colds.” Formula: — ^Each tablet contains sulphoguaiacolic 

plasma precipitate 0*035 gm., and excipient 0*165 gm. Dose: 1 to 3 tablets. 
[PI] Shadforters (Shadforth Prescription Service Ltd., London). “Shadforth 
Prescription No. 285, Known as Bladder and Kidney Comforters, ‘Pil. Kava 
Kava Co.,’ 'Dutch Drops’ and 'Hollands Gin Pills.’ A soothing, antiseptic 
and stimulant in catarrhal conditions of kidney, bladder and urinary passages.” 
Formula: — Oleo Resin Kava ^Ijth gr.; Cubebs ith gr., Venice Turpentine J gr., 
Copaiba Balsam i gr., Dry Extract of Colchicum B.P. ith gr., Gravel Nut Root 
i gr., Podophyllin Root ^ gr., Hexamcthylene Tetramine i gr., Sandal Wood 
Oil a trace. In one pill. Dose: 1 to 3 pills. 

Shufziue Brand Antiseptic Ointment (The Shurzine Pharmacy Ltd., 
Hastings). “Cures; chilblains, sunburn, burns, bruises, sores, eczema, chaps, 
ulcerated legs, piles, psoriasis, rashes, insect bites, cuts, and all skin troubles,” 
Formula: — ^Adep. Lanae Anhyd. 36*83%, Paraf. Molle Flav. 36*83%, Zinci 
Oxid. 6*91%, Glycerol 7*67%, Phenol 1*49%, Ol. Eucalypt. 2*11%, 01. 
Lavand. 2*04%, Aq. q.s. 

[PI] Silbe Brand Asthma Tablets (Silun Ltd., London). “Standard 
asthma remedy. The remedy without harmful after-effects.” Formula : — 
Ephedrine Hydrochloride 7*15%, Theobromine 14*30%, Calcium Phony l- 
methylbenzoiccarboxylate 28*60%, Phenylscmicarbacide 28*60%, Amylum 
21*35% w/w. Dose: 1 tablet. 

Silf Obesity Tablets ( The Silf Co., London). “The safe treatment. This 
effective tonic reducer is prepared from pure vegetable extracts.” Formula : — 
Ext. Fuel Sicc. gr. SJ, Rheum (Rad. Rhei) gr. Ext. Case. Sagr. gr. j, Aloin 
gr. Excipiens q.s. Dose: 1 tablet. 


SUvikrm Hair Tome Lotion (Drugs, Limited, Londo?i). “Promotes 
the growth of healthy hair. Removes and prevents dandruff. Stops falling 
hair. Keeps the scalp healthy and clean.” Formula: — Principal Constituents: 
I. Pure Silvikrin (Brit. Patent 411,009); 2. Medicated Alcohol. 

Silvikrin (Pure) (Drugs Limited, London). “The concentrated organic 
solution of the 14 vital elements essential for the growth of healthy hair. Pure 
Silvikrin should be used for severe dandruff, serious loss of hair, thinning hair, 
hardening of the scalp, bald patches and baldness.” Contains: “the active 
principles of millions of healthy hair cells. The molecules of those cells have 
been split up into Tryptophane, Tyrosine, Cystine and Cysteine.” Brit. Pat. 
No. 411,009. 

[PI] Simodine (Robinson, Mfg. Chemist, Blaenavon). “The recognised 
treatment for asthma and bronchitis. Invaluable for shortness of breath and 
whooping co^h.” ForinwZa:*— Each 5 grain tablet contains w/zv Pulv. Rad. 
Ipecac, 2%, Ext. Grindelia 2% Ext. Lobelia 2%, Phcnolphthalein 2%, Ext. 
Euphorbia 2%, Ephedrine Hyd. 10% Pulv. Digitalis 0*06%, B.P. units of 
activitv 2%, Pulv. Zingib. 3%, Theobrom. Sodi. Sal. 2%, Pot. lodi 10%, 
Pulv. Gentian, 63%. Dose: 1 tablet. 


Simpson JBrand Blood Cleanser (Iodised) (J. W. Simpson (Chemist) 
Ltd., London). Highly recommended for clearing the blood of impurities, 
thereby removing the cause of skin eruption, eczema, boils, ulcerated legs, 
rheumatism, lumbago, and allied complaints.” Formula:— Iodide of 

Potassiimi 1*09%, Chloride of Ammonium 0*76%, Trichloromethane 0*24%, 
Spdu Nucleas 0*21%, Sodium Salicylate 1*4%, Potass. Bicarb. 40%, Inf. of 
Gentian Cone, 0;n%, Spirit Vini Rectificatus 0*24%, Solution Sacch. Ust 
/^» Aq.^DestiUata 94*45%. Dose: 1 tablespoonful; Children, 1 teaspoonful 
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Simpson Iodine Ointment (J. W. Simpson {Chemist) Ltd., London). 
“For cuts, chilblains, insect bites, sores and Skin eruptions of all kinds. Reduces 
bunion inflammation; stops rheumatic, neuritis and lumbago pains when 
massaged in.” Formula: — Iodine 5%, Ol. Arach. 15%, Methylis Salicylas 5%, 
Ol, Cajaput 2%, Adeps. Lan. 20%, Paraff. Moll. Flav, 53%. 

Simpson lodolok Iodine Locket Diffuser {J. W. Simpson {Chemist) Ltd., 
London). “For perfect health iodine is as essential as all the vitamins. Increases 
your resistance to flu, colds, and all other germ diseases.” The composition 
was not disclosed. 

Simpson Seaweed and Celery Tablets (J. W. Simpson {Chemist) Ltd., 
London). Formula: — ^Ext. Fucus i gr., Sodi Salicyl. i gr., Phenolphthalein 

gr., Hydrarg. Subchlor. J gr., Pulv. Celery ^ gr., Saccharinum xcirj gr., Choc, 
base up to 6 gr. Dose: 2 tablets. 

fPl] Singba (Dr.) Brand Asthma Tablets (The Dr. Singha Co. Ltd,, 
Caernavon). “For the treatment of asthma, bronchitis, difficulty in breathing, 
choking paroxysms.” Formula: — ^Trimethylxanthine gr. i, P. Grindel gr. 1, 
Emet. Hydrochlor. B.P. gr. xo 5 > Lobel B.P. gr. J-, Ext. Euphorbia Pilulif gr. 
Ephed. Hydrochlor. B.P. gr. Amylum gr. Lactose ad gr. 6. Dose: 1 tablet. 
[PI] Singleton*s Eye Ointment {Stephen Green Ltd., London). “For 
many eye troubles and diseases. The standard remedy which has outlived the 
centuries.” Formula: — Red Mercuric Oxid. 5*45% w/w. 

Sloan's Liniment {Dr. Earl S. Sloan Ltd., London). “Kills pain. 
Rheumatism, lumbago, sciatica, neuralgia, stiff neck, neuritis, backache, bruises, 
sprains, strains, insect and mosquito bites.” Formula: — Ol. Camph. (Syn- 
thetic) 20%, Liq, Ammon. Fort. *03%, Ol. Pini Sylves. 3%, Methyl Salicyl. 
3'5%, Ol. Terebinth 39-9%, Paraffin soluble constituents of 6% Capsic. 

Smedley's Paste {Hirst, Brooke & Hirst, Leeds). “An external application 
for the relief of rheumatism, lumbago, sciatic^ bronchitis, sore throat, 
neuralgia, etc., unbroken chilblains.” Formula: — Consists of an absorbent 
fatty base containing 36% zo/w of Capsicums. 

Songo Brand {Vandre Ltd., Glasgow). “Ends all travel sickness. Prevents 
seasickness, bus, train, air and motor sickness.” Formula: — Trichlor-Tertiary- 
Butyl Alcohol 89'022%, Tri-Methyl-Xanthine 10*976%, Crocus Sativus 
0 * 002 %. 

Sotol Antiseptic Mouth Wash Tablets {The Western Dental Mfg. Co. 
Ltd., London). Formula: — Sodii Bicarb. 4.^ gr., Acid Tart. 3? gr., Sodii 
Boras IJ gr., Thymol xio gr,, Menthol gr., Gluside and Flavouring 
Essences q.s. 

Spasmolyth Brand Powders {Warwick Pharmacals Ltd., London) 
“The new internal treatment. The most satisfactory solution to the Problem 
of Asthma.” Formula: — ^Phenapyrine-Caffeine (Condensation product of 
Phenazone 0*275, Phenacetin 0*125, and Caffeine 0*100) 0*50, Phenazone 0*45, 
lodopyrine 0*03, Ext. Grindeliae 0*01, Cereus Grandiflorus 0*01. Dose: 1 
powder, 

Sphagnol Lotion 10% {Peat Products (Sphagnol) Ltd., London). “For 
use where a non-greasy skin dressing is required.” Formula: — ^Pix Liquida 
9% w/v, Xylenols 1% w/v. 

St. Jacob's Brand Liniment {International Chemical Co., London). “An 
external remedy for pain.” Formula: — Can^hora 7*00%, Mezereum 2*10%, 
Phenol 0*584%, Ol. Origanum 3-40%, Ol. Terebinth. 60*51%, Ether 9*40%, 
Spirit. Ind. 17*00%, Colour 0*006%. 

St. James* Balm {Medico-Biological Laboratories Ltd., London). 
“Antivirus ointment for every skin trouble. Removes the cause of skin 
troubles and rapidly heals damaged tissues.” Formula: — “Anti-virus of the 
germs of skin infections, streptococci, staphylococci, B. Pyocyaneus, 12*50, 
Paraff. Molle Flav. 7*25, Ichthyolammon. 1*25, Zinc. Oxide 20*00, Paraff. 
Liq. Alb. 14*50, Adeps Lanas Anhyd. 42*00, Ol. Theobrom 2*50.” 

Steedman's Soothing Powders {John Steedman & Co., London). “For 
children cutting their teeth.” Formula: — Hydrarg. Subchlor. 26*7, Ipecac. 
Pulverat. 2-2, Sucros. 17*8, Amylum 53*3. 

Stemcol {Stetnco Ltd., London). “For coughs.” Fortnida: — Acct. Scillx 
B.P. 1914 T9%, Ext. Ipecac. Liq. 0*14%, Tinct. Camph. Co. B.P. 1914 sine 
Opio. 3*1%, Mel. Depur. 2*5%, Syr. Pic. Liq. 2*5%, Syr. Tolu. 2*5%, Glycer, 
3*4%, Acac. et Trag. 1-9%, Paraff. Liq. 25%, Aq. Dest. ad 100%. Dose: 
Adults, 1 dessertspoonful; Children, i to 1 teaspoonful. 

Stemco Brand Kaolin Poultice (Stemco Ltd., London). “For inflammation 
and congestion.” Formula: — Kaolin 52*7%, Boric Acid. 4*5%, Thymol 
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0-05%, Methyl Salicylate 0-20%, Oil of Peppermint 0*05%, Sodium Lactate 
a()%) 42-5%. 

Storaxol (JParke, Davis & Co., London). “An antipruritic, parasiticide and 
antiphlogistic ointment.” Formula: — ^Each ounce (28 gm.) represents Storax 
9 grains (0-58 gm.), Resorcin 2 grains (0*13 gm.), Menthol 2 grains (0*13 gm.). 
Camphor 9 grains (0*58 gm.), Phenol (Carbolic Acid) 22 grains (1-42 gm.). 
Precipitated Sulphur 87 grains (5*63 gm.), in a combined Lanolin and 
Petrolatum base. 

Sucrets Lozenges {Sharpe & Dohme Ltd., London). “Tested for germicidal 
activity. Produces a marked soothing effect on the irritated mucous surface of 
the mouth and throat.” Formula: — ^Each lozenge contains approx. 2-5 mg. 
Hexylresorcinol. 

Sulphaqua {The S.P. Charges Co., St. Helens). “A convenient preparation 
for the production of nascent sulphur in the ordinary domestic bath. For the 
treatment of skin diseases, gout, rheumatism, etc.” Formula: — ^Approximate 
composition: Pulv. Sodii Thiosulphas Exsicc. 44%, Pulv. Sodii Bisulphas 56%. 

Smpholine Lotion {John Pepper Sc Co. Ltd., London). “For clearing the 
skin from eruptions, spots, redness, roughness, freckles, tan and pimples. 
For eczema and other obstinate skin diseases.” Formula: — Sulphur Praecip. 
4-0%, Zinc. Oxid. 2-0%, Glycer. 7-8%. 

Surama Medicated Cigarettes {Royal Court Mfg. Co., London), “Cure 
colds, coughs, and nasal catarrh. Relieve asthma, bronchitis and hay fever.” 
Formula: — ^P. Cort. Cascarilla 1'5%, P. Fruct. Cubebas 1-5%, P. Gum Benzoin 
Fol. Stramonii 45%, Fol. Kosae 47-5%, Ol. Eucalyptii Glob. 1*5%, 
Menthol 0-5%, Ol. Pini Pumil 1*0%. 

Sure Shield Brand Fruit Laxatives {Thos. Guest & Co. Ltd., Manchester). 
“Both palatable and effective. Better than Castor Oil.” Formula: — Each tablet 
contains Phenolphthalein 1*381 grains, Succus Rubus Idaeus 1*010 grains; 
With Sacchar. Alb. and Lubricant Base. Dose: Adults, 1 tablet; Children 
J* to 1 tablet. 

Sure Shield Brand Iodised Tliroat Tablets {Thos. Guest Sc Co. Ltd,, 
Manchester), “For the voice, mouth and throat.” Formula: — ^Tr. Iodine 
M. Ac. Carbolic M. Menthol Gr. Lt Ac. Citric Gr. Ol. Gautheria 
M. Sugar q.s. 

Sure Shield Brand Maclean’s Stomach and Digestive Powder {Thos, 
Guest & Co. Ltd., Manchester). “Invaluable in all cases of indigestion, 
gastritis, ulcerated stomach, flatulence, heartburn, dyspepsia, etc.” Formula: — 
Bismuth Oxycarb. 9*99 parts, Sodii Bicarb. 18*18 parts, Magnes. Garb, Pond. 
35*915 parts, Calcii Carbonatis 35*915 parts. 

Sure Shield Brand Tonic Tablets {Thos. Guest 8c Co. Ltd,, Manchester). 
“For all disorders caused by exhaustion of the nervous system. An invaluable 
remedy for anasmia, gener*al depression, debility, sleeplessness, nervous break- 
down, muscular fatigue and loss of energy.” Formula: — Ferri Phosph. Sacch. 
7*5, Ferri Carb. Sacch. 50*5, Calcii Hypophosph. 5*5, Sod® Sulphocarb. 7*5, 
Quinine Sulph, 1*5, Ext Cascara Sag. 1*5, Sacchar. Alb. c. Amylum 23*0, 
Lubricant 3*0. Dose: 1 or 2 tablets. 

Surgaseptic {Wands Ltd., Leicester). “Trichlorophenylmethyliodosalicyl 
in water. The perfect treatment for sore throats, tonsilitis, bad breath, burns, 
cuts, abrasions.” Formula: — Contains halogenized phenolic compounds made 
from the following ingredients: — ^Phenol 0*63%, Chlorine 0*22%. Salicylic 
Acid 0 *06% , Iodine 0*15%. 

Sustenoid Brand Yeast Tablets {Thompson Sc Capper Wholesale Ltd., 
Liverpool). “To be taken for indigestion, pimples, boils, skin blemishes, poor 
condition of the blood, constipation, neuritis, bad condition of the nerves, 
poor general health causing faintness, headaches, dizziness, sleeplessness, 
depression.” Formula: — 100% pure yeast. 

Suthers’ Chrono-Thermal Composition Essence {Wm. Suthers, 
Manchester). “For coughs and colds.” Formula: — Capsic. 0*625%, Cinnam. 
1*3125%, Alcohol (60%) 13*33%, Ol. Caryoph. 0*14%, Pini Canad. 0*75%, 
Haematox. 0*33%, Pot. Bicarb. 0*28%, Myric, 2*5%, Aqua ad 100%. Dose: 

1 or 2 teaspoonfuls in a cupful of hot water. 

Sweeting’s Toothache Elixir {Barclay 8c Sons Ltd., London). “The 
finest nervine tonic ever discoverea. Is a certain cure for the toothache.” 
Ft^mula: — ^Tinct. Zingib. Fort. 1*2%, Tinct. Chirat. 7*5%, Ol. Fcenic. 0*2%, 
'Pinct. Cinchon. to 100%. Dose: I or 2 teaspoonfuls. 

[PI] Tabloid Brand Laxative Vegetable {Burroughs Wellcome & Co. 
London). Formula: — ^Ext. Coloc. Comp. B.P. 1914, gr. 1; (65 mgm.), Ext. 
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Jalap® gr. i (32 mgm.), Podoph. Resin® gr. i (16 mgm.), Leptandrini gr. I 
(32 mgm.), Ext. Hyoscy. Vir. P.B. 1898, gr. i (16 mgm.), Ext. Taraxaci P.B* 
1914, gr. i (16 mgm.), Ol. Menth. Pip. q.$. Dose: 1 to 3 tablets. 

Tamar Indian Brand Laxative Fruit Lozenges {Tamar Indian, 
Hampton). “For constipation and its attendant maladies, such as hemorrhoids, 
headache, congestion of the liver, want of appetite, disorder in the stomach and 
intestines.” For7nula : — ^Tamarind 55-0, Senna Fruit 23 -0%, with chocolate 
coating. Dose: 1 lozenge. 

Taxol Brand Tablets {Continental Laboratories, London). “Physiological 
treatment of constipation.” Formula : — Intestinal gland Ext. 0-05 gr., Biliary 
Extract 0*10 gr., Agar Agar 0*05 gr., Lactic Ferment. 0-05 gr. Dose: 2 tablets. 

Taylor’s Seven Oils (H. Bellringer, Manchester). “For muscular 
rheumatism, sprains, sore throats, lumbago, sciatica, etc.” Formula : — 
Capsicum 1*8%, Ol. Terebinth. 64*0%, Ol Camph. Continent. 4*0%, Ol. 
Succini Rect. 2*00%, Camphors *2%, Menthol *6%, CHCOOH 33% 4*0%, 
Saponis *4%, Ovum. Subst. 1*6%, HjO ad 100-0%. 

T.C.P. {British Alkaloids Ltd., London). “The perfect antiseptic. For 
external and internal use. Non-toxic, non-caustic, analgesic, antithermic, 
endosmotic, keroplastic, non-hamostatic, stable.” Formula: — A solution of 
halogenated phenolic bodies in water made from the following ingredients — 
Chlorine 0-2%, Iodine 0-11%, Phenol 0-63%, Salicylic Acid 0-045%, Bromine 
a minute trace. 

T.C.P. Bronchial Antidote {British Alkaloids Ltd., London). “For 
coughs, bronchitis, asthma, whooping cough and similar bronchial affections.” 
Formula: — T.C.P. 6-7%, Iodised Sodium Salicylate 0-5%, Sodium Salicylate 
1-5%, Sugar 22-3%, Sodium Bicarbonate 1-7%, Ext. Malti 14%, Liq. Pruni 
Virg. 2-7%,T.C.P. = Chlorine 0-2 %, Iodine 0-11%, Phenol 0-63%, Salicylic 
Acid 0-045%, Bromine a minute trace. 

T.C.P. Medium Ointment {British Alkaloids Ltd., London). “Recom- 
mended for acne, impetigo, sprains, bruises and for wound dressings, etc.” 
Fonnula: — ^T.C.P. 17-0, lodum 0*6, Methyl Sal. 3-0, Sulphur 4*0, Camphor 
3-5, Ac. Salicyl. 1*0, Ac. Boric, 3-0, Glycerine 5-0, Colloid. Kaolin 22-65, 
Petroleum Excip. 200-0. T.C.P. = Chlorine 0-2%, Iodine 0-11%, Phenol 
0-63%, Salicylic Acid 0-045%, Bromine a minute trace. 

T.C.P. Throat Pastilles {British Alkaloids Ltd., London). “Unsurpassed 
antiseptic properties. Soothing and pleasant.” Formula: — ^T.C.P. 11-6% 
(Trichlorophenylmethyliodosalicyl in H 2 O), Glycerine 1*25%, made up on a 
pure black currant fruit base. 

[PI] Teasdale’s Chlorodyne {The Teasdale Cklorodyne Co., Huddersfield). 
“For the relief of coughs, colds, influenza, bronchitis, hysteria, sea-sickness, 
diarrhoea, colic, cramp, spasms, etc.” Formula: — ^Tinct. Capsic, 7% v/v. 
Ether Meth. 3% v/v, Ol. Menth. Pip. 0-138% v/v, Theriaca 62% v/v, Chloro- 
formum 9% v/v, Morph. Hydrochlor. R.P. 0-174% w/v, Codeinae Hydro- 
chloridum B.P.C. 0-43% w/v. Hydrocyanic Acid (HCN) 0-0017% w/w. Aqua 
ad 100. 

Teddylax {Sister Laura's Food Co. Ltd., Glasgoio). “Chocolate laxative 
sweets for children and adults.” Fornmla : — Chocolate 98%, Phenolphthalein 


2 %. 

Tersalts {Reid & Donald, Perth). “A safe remedy for rheumatic affections, 
sciatica, unhealthy conditions of the skin, biliousness, constipation, disorders 
of the kidneys, liver and stomach,” Formula: — A compound of Soda Sulph.. 
Magnes. Sulph., Potass. Sulph., Potass. Tart., of great purity prepared by a 
scientific process. Dose: ^ to 1 teaspoonful. 

Tetmal {Wright, Layman & Umney Ltd., London). “For headache 
neuralgia, toothache and all women's ailments due to nerve suffering.” 
Formula : — Caffein 5-62, Phenazon 33-75, Phenacetin 37-50, (excipient) 1-00, 


P. Amyli 22-13. Dose: 1 tablet. 

Thermogen Medicated Wadding {Thermogen Co., Ltd., Hayward's 
Heath). “For rheumatism, neuralgia, bronchitis, lumbago, neuritis, sciatica, 
chest colds, etc.” Formula : — Impregnated with 2-86% of Oleoresin of 
Capsicum and 0-03% of Methyl Salicylate. 

Thermogene Vapour Rub {Thermogene Co., Ltd., Hayward's Heath). 
“For head colds, chest colds, nasal catarrh, sore throat, neuralgia, rheumatic 
and similar aches and pains.” Formula : — Carrmhor 3-00, Menthol 2-00, 
Oleoresj Capsici 0-02, Methyl. Salicylat. 15-00, Ol. Terebinthin® 5-00, Ol. 
Camph. Essent. 8-00, Ol. Caryophylli 2-00, Cineol 2-00, Combined with a 
compound Lanolin-Wax base to make 100, 
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Thompson’s (Dr.) Dandelion Cofifee (Potter & Clarke Ltd., London). 
‘Ts a natural beverage without injurious eftects. Exercises a stimulating in- 
fluence over the whole system, helping the liver and kidneys to do their work 
and keeping the bowels in a healthy condition. Contains neither cliicory nor 
ordinary coffee, but is made from pure English dandelion roots.*’ 

Tiz (International Chemical Co. Ltd., London). “For tender feet. A 
delightful toilet tablet for the relief of tired perspiring and tender feet.” The 
composition of this preparation was not disclosed. 

Towle’s Brand Pills (E. T, Towle & Co. Ltd., Nottingham). ^‘Pennyroyal 
and Steel Pills” Formula: — P. Fe. Sulph. Ex. 13%, P. Rhei 16%, P. Aloes 
Barb. 16%, P. Capsici 6%, Ext. Gent. 40%, Ol. Pulegii 0-5%. Dose: 2 pills. 
[PI] Towle’s Chlorodyne (A. P. Towle & So7i, Stockport). “Invaluable for 
the immediate relief of coughs, colds, astlima, bronchitis, neuralgia, ague, 
diarrhoea, dysentery, cholera, cramp and seasickness.” Formula: — Chloroform 
B.P. 20% v/v, Morphia Mur. -144% w/v, A. Hydrocyan. Dil. B.P, -06% 
v/v, Ol. Menth. Pip. B.P. -577%, Ol. Resin Capsici B.P.C. -006% w/v. 
Dose: Adijlts, 5 to 20 drops; Children, 1 to 4 drops. 

Towle’s Pink Pills (E. T. Towle & Co. Ltd., Nottingham). “For obstinate 
cases of suppression.” Formula: — ^P. Aloes Barb. 4T791%, P. Myrrh. 14-926%, 
F.E. Sulph. Ex. 22-388%, Croci Sativae 1-866%, Ol. Pulegii *747%, Ol, 
Rhue -747%. Dose: 2 pills. 

[PI] Treutabs (Camden Chemical Co., London). “Haye proved excellent for 
headache, toothache, neuralgia, tabes and attacks of a colic nature. Also render 
excellent service in cases of insomnia and excitement, at the beginning of and 
during convalescence of all infectious diseases. The effect is likewise most 
prompt in dysmenorrhoea.” Formula: — ^Acid. Acetylsalicyl. 56%, Phenacet. 
8%, Codein Phosph. 0-8%, Sod. Chloras 3-2%, Mag. Chlorid. 0-3%, Calc. 
Carb. 0-4%, Mag. Carb. Lev. 0-08%, Sod. Sulph. 0-02%, Excipients 31-2%. 
Dose: 1 tablet. 

Triad Cherry Malt and Oil (John Bell, Hills & Lucas Ltd., London), 
“With improved Parrish’s Food. A modem combination of well-tried 
remedies. Is highly recommended for growing children, for body building, 
anajmia, rickets and for the prevention of winter ailments.” Formula:-^ 
Active Constituents: Pot. Phos. 0-03%, Calc. Phosph. 0-12%, Fcrr. (Colloid) 
0-1%, Ol. Morrh. 14-4%, Ext. Malt 82%. Dose: 1 tablespoonful; Children, 
1 teaspoonful to 1 dessertspoonful. 

Trilax Tablets (The manufacturer's name is not given on the container). 
“For constipation.” Formula of each tablet: — Ext. Cascaras Gr, 1^, Phenol- 
phthalein, Gr. | Aloin Gr. i. Dose: 1, 2 or 3 tablets. 

Tubelette Brand Menthol and Wintergreen Cream (Anglo-American 
Pharmaceutical Company Ltd., Croydon). “For external use in rheumatism, 
lumbago, neuritis, sciatica, muscular stiffness and neuralgia.” Formula : — 
Composition percentage: Capsicine 0-0250, Thymol 0-0125, Eucalyptus 
0-0188, Menthol 4-0000, Methyl Salicylat- 13-9437, Mucil. Chondrus 82-0000. 

Tudor Williams* Brand Balsam of Honey (Dr. Tudor Williams, 
Aberdare). “Invaluable in all cases of coughs, colds, croup, whooping cough* 
fevers, measles, chicken-pox, etc.” Formula: — ^Honey 10-410%, Chlorof. 
0-156%, Ol. Menth. Pip. 0-078%, Liq. Pot. Hydrox. 0-065%, JEthcr Meth. 
0-156%, Tinct. Ipecac. 5-208%, Ammon, Carb. 0-52%, Spt. Vini Rect. 0-52%, 
Ol. Anis, 0-065%, Pot. Brom. 0-52%, Ol. Limonis Deterpenat, 0-078%, Flor. 
Camph. 0-026%, Colour g.r.. Syrup Simp, to 100%. 

[PI] Tussicon Pectoral Cough Eludr (Lewis & Burrows Ltd., London). 
“A speedy effectual and pleasant remedy for coughs, colds, bronchitis, hoarse- 
ness and all aifections of the chest, throat and lungs.” Formula: — Syr. Scilla? 
B.P. 14 37-50, Sucrose 13-50, Vin Ipecac. 6-00, Chlorof. B.P. 0-50, Alcoh. 
90% 2-31, Ol. Menth. Pip. 0-008, Ac. Sulph. Dil. 6-00, Morph. Hydrochlor. 
w/v 0-11, Acid. Hydrochlor. dil. 0-19. Dose: 15 drops to 1 small teaspoonful. 

[P2] Ulceratum Brand Ointment (North & Roper, Northampton). “The 
hewing touch, for ulcerated legs. An ointment for the relief and cure of ulcerated 
legs, eczema, psoriasis, itching piles, and all skin troubles,” Formula : — 
Methyl. Sal. 1-63%, Zinc. Oxid. 6-68%, Plumbi Carb. 4-45%, Phenol 4% w/w, 
Paraff. Molle 57-67%, Adep. Lanie Anhyd. 11*12%, Paraff. Durum 14-45%. 

Union Jack Paste (The manufacturer's name is not given on the container). 
Formula: — Ac. Salicyl. 12-5, Ung. Coloph. ad 100. 

Urace Brand Rheumatism Tablets (Newbury Sc Phillips Ltd., London). 
A scientific preparation for the cure of rheumatism, gout, sciatica, lumbago, 
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^one, gravel, and all other diseases arising from excess uric acid.” Formula : — 
Each tablet contains Acetylsalicylic Acid 0-13 Gm., Guaiaci Res. 0-U64 Gm., 
Qum. Bisulph. 0-032 Gm., Amylum 0-016 Gm., Saccharum 0 0 16 Gm., Dose: 

1 tablet. 

Uricure Tablets (The maker's name is not given on the container). “The 
speediest and most effective of all remedies for rheumatism, gout, lumbago, and 
sciatica.” Formula:— he. Acetylsal. gr. 4, AJoin gr. rh. Methyl Sal. q,s. Dose: 

2 tablets. 

UHllac Liniment (The UrUlac Co.^ London). “A speedy remedy for sore 
throats, bronchitis, rheumatism, lumbago, sprains, etc. All kinds of massage.” 
Formula: — Ol. Camph. Essent., Ol. Succini, Ol. Amygdalae, of each equal parts. 

Urillac Tablets (The UrUlac Co., London). Formula: — ^Acidum Acetyl- 
salicyhcum gr. 2-75, Phenacetinum gr. 1-0, Sulphur Sublimatum gr. 0-125, 
Caffeinae Benzoas gr. 0-5, Aloinum gr. 0-022, Amylum gr. 1-5, Acacia gr. 0-25, 
Erythrosina gr, 0*0004, Tartrazina gr. 0-00004. Dose: 2 tablets: Children. 
1 tablet. 

Urodonal Brand (Chatelatn’s Laboratories. Agents: Spencer & Co., 
London). “Arthritism, rheumatism, arterio-sclerosis, obesity, renal and biliary 
hthasis, gout, gravel, pains and acidity.” Formula: — ^Hexamine 4-35%, 
Piperazine Tart. -2%, Quinnic Acid -14%, Theobromine -06%. Lith. 

Bicarb. 52-5%, Acid Tart. 31-25%, Sod. Phosph. Exsicc. 
o-62%. Acid Cit. 1-87%, Sacch. Alb. 3-46%, Sod. Cit. -3%. 

Valda Pastilles (Pastilval Ltd., London). “The best for cough, cold, 
bronchitis, influenza, sore throat, hoarseness, asthma, etc.” Formula : — 
Menthol ^715%, Eucalyptol 0-033%, Ol. Menth. Pip. 0-011%, Tcrpineol 
0-0025%, Thymol 0-0025%, Pastille base ad 100. 

Valkasa Nerve Food (James Woolley, Sons & Co. Ltd., Manchester). “It 
may be given with confidence in cases of nervous debility, impaired digestion, 
anaemia, and in wasting diseases. Also in all conditions resulting from defective 
nutrition su^ as rickets, etc.” The composition of this preparation was not 
disclosed. Dose: 2 teaspoonfuls; Children, 1 teaspoonful. 

Vapex Ixibalant (Thos. Kerfoot & Co. Ltd., Vale of Bar dsley). “For the 
prevention or relief of colds, catarrh, influenza, etc.” Formula: — ^Menthol 
17-500, Lmalyl Acetate 0-468, Ol. Eucalyp. 4-687, C)l. Lavand. 4-687, Bomyl 
Acetate 0-416, Oil Camph. Essent. 1-500, Alcohol (I.M.S.) 70-742. 

[Pi] Vapo-Crcsolene (Vapo-Cresolene Co., Neva York: Allen & Hanhurys, 
London), “A vapor treatment for whooping cough, spasmodic croup, bronchial 
asthma, coughs, nasal colds, bronchitis, influenza.” Formula: — Contains 97% 
w/v cresols. 

Varicones (Thompson & Capper Wholesale Ltd,, Liverpool). “Remedy 
for piles.” Forwwfa .—Hamamelidini 6*11%, Ol. Theobrom ad lOO. 

Vaseline Brand Borated Petroleum Jelly (Chesebrough Manufacturing 
Co, Ltd., London). “A valuable mild emollient for head colds, minor cuts, 
^rasions, burns, simple irritation of the eyelids and for minor skin irritations.” 
Formula: — 90% White Petroleum Jelly, 10% Boracic Acid. 

Vaseline Brand Capsicum Petroleum Jelly (Chesebrough Manufacturing 
Co. Ltd., London). “A counter irritant for muscular aches and pains and 
superficial congestion.” Formula: — ^Petroleum Jelly in combination with 1 J% 
Oleo Resin Capsicum. 

Vaseline Brand Carbolated Petroleum Jelly (Chesebrough Manufacturing 
Co. Ltd., London). “A valuable dressing for minor cuts, abrasions and burns.” 
Formula: — 98^^ Petroleum Jelly, 1^% Carbolic Acid. 

Vaseline Hair Tonic (Chesebrough Manufacturing Co. Ltd., London). “A 
liqmd Reparation for preserving and restoring the strength and beauty of the 
hair. Ends dry scalp — the cause of dandruff, scurf and falling hair.” The 
composition of this preparation was not disclosed. 

Vaughan^ Bronchial Cure (Kiloh & Co. Ltd., Cork). “A marvellous cure 
for asthma, hay fever, bronchitis, loss of voice, whooping cough and consump- 
don. Also purifies the air.” A powder to be burnt and the fumes inhaled. 
The composition of this preparation was not disclosed. 

nPl] Veganin Tablets (William R. Warner & Co. Ltd., London). “Influenza, 
dysmenorrheea, migraine, neuralgia, analgesic, antipyretic.” Formula: — ^Each 
tablet 11-8 grns., contains w/w: Acid Acetylsalicyl. 32-68%, Phenacet. 32-68%, 
Codeine 0-99%, Excipient ad 100%. Dose: 1 to 2 tablets. 

Vegetex Brand Tablets (Modern Health Products Ltd., London). “The 
alkali treatment for rheumatism and kindred ailments.” Formula: — Watercress, 
dried and powdered, 35%; Celery, dried and powdered, 30%; Horseradish. 



428 


THE EXTRA PHARMACOPCEIA 


dried and powdered, 15%; Parsley, dried and powdered, 10%; Lettuce, dried 
and powdered, 5%; Mint, dried and powdered, 5%. Dose: 1 to 4 tablets. 
[Pl‘§7] Veinotrope (Formula F) (Continental LaboratorieSy London), 
Formula: — Parathyroid 0*001 gr.. Ovary 0*025 gr., Suprarenal 0*025 gr., 
Pancreas 0*100 gr., Posterior Pituitary 0*001 gr., Ext. of Horse Chestnut 0*005 
gr.. Ext. of Hamamelis Virg. 0*010 gr., Nux Vomica 0*005 gr., Excipient q.s. 
to 0*35 gr. 

Velocxum ( The manufacturer’s name is not given on the contained). “The 
germ killing treatment. For colds, catarrh, asthma and hay fever.” Formula : — 
Quinine Sulphas B.P. 47*963, Phenacetinum B.P. 10*5, Extractum Longifolia 
3*5, Hydrargyri Subchloridum 2*1, Extractum Aloes 0*7, Podophylli Resina 
B.P. 0*7, Excipient 34*535. Dose: 2 tablets. 

Velox Rheumatic Tablets (Vio Brand) (Hedges Ltd., Birmingkafu). 
“Quickly relieves rheumatism and all uric acid complaints.” Formula : — 
Mono-aceticacidester of Salicylicacid 85*5, Lactose 1*75, Maranta Arun 12*75, 
Colura q.s. Dose: 2 tablets. 

Vcno’s Brand Nasal Tablets (Vetio Drug Co. Ltd., Manchester). “For all 
cases of nasal catarrh and hay fever.” Formula: — Sodii Chlor. 66*17, Sodii 
Sulph. 18*02, Sodii Phosph. 3*02, Pot. Chlor. 5*01^ Pot. Sulph. 3*02, Pot. 
Phosp, 4*01, Menthol 0*75. “One tablet dissolved in two tablespoonfuls of 
lukewarm water makes a solution of about equal specific gravity vrith blood 
serum. Spray this solution into the nasal passages once daily.” 

Veno*s Brand Seaweed Tonic (Veno Drug Co. Ltd., Manchester). “The 
family remedy for complaints of the stomach, liver, kidneys and blood.” 
Formula: — ^Ext. Cas. Sag. Liq. 12*781, Glycerol 11*143, Tinct. Pod, Res. 
0*420, Sodii Hypophos. 1*005, Ext. Chionanthus Vir, 1*497, Ext. Fucus Vcs. 
1*556, Trichlor-methane 0*376, Aq. Destill. 71*22. Dose: 1 teaspoonful; 
Children, k teaspoonful. 

Vsno*s Lightning Cough Cure (Veno Drug Co. Ltd., Manchester). 
“The ideal family remedy, ft should be used in cases of coughs, colds, broxi- 
chitis, sore throat, hoarseness, bronchial ^thm^ whooping cough, innuenxal 
and catarrhal colds.” Formula: — Ext. Ipecac. Liq. 0*40%, Ext. Scillae Liq. 
0*32%, Ext. Grindelia Liq. 0*90%, Chloroformum 0*70%, Tr. Capsici 0*10%, 
Sodii Benzoas 0*20%, Aminonii Carbonas 0*60%, Ammonii Chloridum 0*20%, 
Camphora 0*02%, Syrupus 48*69%, Ol. Anisi 0*04%, Aqua 47*83%. Dose: 
2 teaspoonfuls; Children, 1 teaspoonful; Infants, 5 to 10 drops. 

Veno*s Liniment (veno Drug Co. Ltd., Manchester). “Will be found 
beneficial in all cases of joint and muscular rheumatism, lumbago, stiff joints, 
sciatica, muscular weakness, pains in the chest and back, etc.” Formula: — OI. 
Terebinth 66*470%, Ol. Dulcis 22*290%, Camphora 0*964%, Ol. Cassias 
0-482%, Ol. Eucalypti 4*460%, Chloroform 0*964%, Methyl Salicylas 4*350%, 
Rubrum Scarlat. 0*020%. 

Veracolate Brand Tablets (W. R. Warner & Co., London). “A true 
cholagogue. Indications: Functional insufficiency of the liver and gall-bladder. 
Prophylaxis of gallstone diathesis and relief of constipation due to biliary 
insufficiency.” Formula: — Sodium glycocholate 0*4 grain. Sodium Taurocholatc 
0*67 grain. Extract of Cascara Sagrada I grain, Phenolphthalein 0*5 grain, 
Oleoresin of Capsicum 0 *05 grain. Dose: 1 or 2 tablets. 

Vick Brand Vapour Rub (Vick Chemical Co. Distributors: J. C. Gambles 
& Co. Ltd., London). “A vaporising ointment for certain forms of local 
inflammation and congestion.” Formula: — Menthol. 2*470, Camph. 4*608, 
Ol. Terebinth. 4*751, Thymol 0*094. Ol. Myrist. 0*486, Ol. Eucalyp. 1*355, 
OL Fol. Cedri 0*446, Basis ad 100*0, 

[P2] Victor’s (Dr.) Ointment (J. W. Douglas Ltd., London), “The finest 
cure for all wounds, ulcers and skin diseases.” Revised war formula: — ^Adeps 
50 grammes, Cera alb. 75 grammes, Paraff. Molle 1620 grammes. Phenol 30 
grammes, Zbcici Oxid ISO grammes, Adeps Lanae 50 grammes, Paraff. Dur. 
100 grammes. 

Vikelp Brand Mineral- Vitamin Tablets (Health Products Laboratories, 
London). “Gives new energy and vigour, corrects blood and gland deficiencies, 
builds strong bodies.” Formula: — Macrocystis Pyrifera 37*50%, Calcii 
Phosphas (Mono Acidus) 25*00%, Ferri et Ammonii Citras 4*375%, Cupri 
Sulphas 0*037%, Vitamin Bj 15 international units, Gummi Acacias 1*562%, 
Shellac 3*125%, Ferri Oxid. 1*562%, Terra Umbra 3*125%, Magnesii Silicas 
23*714%. Dose: 3 tablets. 

Vik-Wik Brand Liniment (Vik-^Wik Laboratories, Rayner’s Lane). 
‘The imiversal pain killer for rheumatism, etc.” Formula: — ^Pip. Nig. 70*87 g.. 
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Setn. Sinapis 70*87 Gm., Rad. Zingib. 28*350 Gm., Flor. Anthem. 42*53 Gm., 
01 Citron. 2*75 Mil.» Liq. Virid. 2*5 Mil., Ind. M. Spt. 4*5459L. 

Vio-Ray Malt (Burgoyne Burbridges & Co. Ltd.^ London). “The perfect 
vitamin food. A palatable preparation of Malt and Oil containing vitamin D 
produced by violet ray irradiation, augmented with concentrates of vitamins 
A, Bi and B*, and concentrated orange juice.** Dose: Children 1 to 2 teaspoon- 
fuls: Adults, 1 to 2 dessertspoonfuls. 

Viosulfal (Viosulfal Ltd.^ London). “Soluble assimilable sulphur. For 
the treatment of fibrositis, muscular rheumatism, arthritis, neuritis, gout, 
lumbago, sciatica.” Formula: — Sulphur Sublim. 3%, lod. 0*04 %, Amylum 
0*45%, Sucrose 11*51%, Pepsin 0*3%, Menthol 0*005%, Calc, phosph. 1%, 
Mag. carb. lev. 0*5%, Sod. Bicarb. q.s. ad 100%. Dose: ^ teaspoonful. 

Vitadatio (S. A. Palmer Ltd., Leeds). “Great herbal remedy and blood 
purifier. Aromatic, stimulant, stomachic and tonic.” Formida: — Contains 
the active constituents of Melaleuca Ericifolia 18*00% and Quassia 0*144%. 
Dose: 2 tablespoonfuls. 

Vitaepon Brand {Westcott & Co., London). “A highly concentrated flesh- 
former and tonic. Unsurpassed for the treatment of thinness, anaemia, nerve- 
weakness, etc.’* Formula: — Lecithin 3%, Caleb. Hypophosph. 12%, Sod. 
Hypophosph. 3%, Pot. Hypophosph. 3%, Sol. Albumen 15%, Sugar 10%, 
Talc, et Kaolin 54%. Dose: 2 tablets. 

Vocalzone Brand Nasal Capsules (Distributors: Brooks & Warburton Ltd., 
London). “Indicated: — In all affections of the respiratory tract, such as catarrh 
of the nose and throat, colds, coughs, sore throat, laryngitis, bronchitis, hoarse- 
ness, loss of voice, deafness and hay fever.” Formula: — Methyl-propyl- 
phenolhexahydride 0*5%, Phenyl I^drate 0*07%, Ol. Pini 0*04%, JEphedrine 
0*5%, Ol. Cinnamon 0*15%, Paraffin Liq. q.s. In soft gelatine capsules. 

Vogeler’s Curative Compound (International Chemical Co. Ltd., 
London). “Relieves dyspepsia, indigestion, biliousness, constipation, sick 
headache, flatulency, nervous dejiression, and all stomach, liver and kidney 
affections.” Formula: — ^Each fluid ounce contains: Ginger 3*47 grs.. Elder 
1*62 grs., Comfrey 0*4 grs., Sarsap 0*4 grs.. Valerian 0*12 grs.. Capsicum 
0*022 grs., Myrrh. 0*12 grs., AJoes 9*25 grs., Alcohol 81*6 mins. Dose: § to 1 
teaspoonful; Children, 10 to 15 drops. 

Watson’s Family Pills (Horace Watson, Grimsby). “They are a most 
efficacious remedy for all disorders of the digestive organs, and for obstruction 
of the liver and bowels, which produce indigestion, known by the following 
symptoms: Acidity, heartburn, dizziness, headache, tic-doloreux, toothache, 
drowsiness, spasms, an uneasy feeling about the pit of the stomach. . . .** 
Formula: — ^P. Aloes S. *270, P. i^ei Radix *170, P. Zingiber *106, P. 
Myrrha *077, P. Sapo Cast. *077, P. Capsici *029, P. Podophylli *024, Ol, 
Garyophylli *024, Ext. Gentian *086, Ext. Theriaca *137. Dose: 1 pill. 

Webber’s Laxative Pills (The manufacturer's name is not given on the 
container). Formula: — Jalapin gr. Aloin gr. 2r, Leptandrin gr. Podo- 
phyllin gr. Cambog. gr. Benzyl Succinate gr. Ol. Res. Capsici min. . 
Dose: 2 to 4 pills. 

Welch’s Original Female Pills (C. & G. Kearsley Ltd., London). “A 
medicine known for over a century as a remedy for those disorders to which 
young women are so frecjuently subject at puberty, and in assisting nature when 
the functions from various causes are not fulfflling their recognised part in 
keeping the periodical regularipr of action so absolutely necessary to female 
health up to a certain period of life.” Formula: — Ferri Sulph. 52*5, Elecampane 
5*32, Curcuma 5*32, Glycyrrh. 5*32, Sulph. Sub. 5*32, Excip. 26*22. Dose: 
3 pills. 

Wex (E. Griffiths Hughes Ltd., Manchester). “Sparkling grape saline. An 
elegant and refreshing drink combining grape juice derivative with saline to 
produce effervescence. Gently and unfailingly, Wex urges the eliminating 
organs to perform their normal functions.” Formula: — A therapeutically- 
balanced preparation which, added to water, produces a stimulating efferves- 
cence and Sodii Tartras from Acid Tartaricum (46*77%) and Sodii Bicarbonas 
(53*23%). Dose: i teaspoonful; Children, J to i teaspoonful. 

Whelpton’s Vegetable Purifying Pills (G. Whelpton & Son Ltd., Hemel 
Hempstead). “The occasional or regular use of Whelpton’s Pills by assisting 
nature to get rid of superfluous matter, relieves the congested condition- of the 
skin and kidneys, and tends to restore the natural functions of these important 
organs. For abscesses, boils, ulcers and scorbutic eruptions.” Formula:--- 
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Each pill contains Aloe 35-29%, Zingib. 29-41%, Calumb. 29-41%, Cambog. 
5*88%. Dose: 2 pills. 

Whelpton’s Vegetable Stomach Pills (G. Whelpton and Son Ltd.^ Hemel 
Hempstead). “For flatulence or wind, weak digestion, acidity, heartburn, 
sick headache, nausea, rejection of food, vomiting, etc.” Formula : — ^Aloe 
83-33%, Zingib. 33-33%, Calumb. 33-33%. Dose: 2 or 3 pills. 

White Lions (Shadjorth Prescription Service Ltd., London). “Shadforth 
Stomach Tablets, Prescription 1077. For the cure of acidity, gastric catarrh, 
gastritis, fermentation, fullness and acid indigestion,” Formula: — ^Bismuth 
Carbonate ®th grain. Soda Bicarbonate 2.iith grain, Magnesia Carbonate 
3 grains. Oil of Peppermint (a trace). Oil of Aniseed (a trace). In each tablet. 
Dose: 1 to 3 tablets. 

White Tar Ointment (Tillotfs Laboratories, London). “Antiseptic, healing 
and soothing. For the cure of eczema, piles, ulcerated legs, boils, pimples and 
skin irritation or eruption. Quickly relieves and heals burns, scalds, bites, 
cuts, chaps and sunburn.” Formula: — Paraff. Molle 46-7%, Lana Philosophies 
10%, Metahydroxybenzol 4%, Hydroxytoluene Com. *002%. 

(PI] White’s Brand Q.B*C. (Heppells Ltd., London). “Quinine, Belladonna 
and Camphor Compound. The remedy for colds, influenza, catarrh, hay fever 
and all allied affections.” Formula: — Quin. Sulph. 2-66%, Chloroform 2*07%, 
Tinct. Bellad. P.B. 6-25% v/v, Syr, Tolu 17-76%, Tinct. Card. Co. 11-84%, 
Liq. Ammon. Fort. 1’77%, Spt. Vini Rect. 38-92%, Aq. Dest. 17-76%, 
Camphor 0-59%, Colons -38%. Dose: 1 teaspoonful. 

Williams (Dr.) Pink Pills for Pale People {The Dr. Williams Medicine 
Co., London). “Safe and effective tonic for the blood and nerves. For anasmic 
conditions, diseases caused by or dependent upon thin, impoverished blood, 
and for nervous disorders resulting from malnutrition.” Formula: — Each pill 
contains: Ferr. Sulph. Exsic. i grain. Sod. Garb, i grain, P. Aloe (Cape) 
S, grain. Mang. Diox. Precip. i*-. grain, Zinc Phosphid. grain, Cupr. 
Sulph. grain. 

Winslow’s (Mrs.) Soothing Syrup {Curtis & Perkins, Neto York; AnglO’> 
American Drug Co. Ltd. (Regd. Users) Successors). “A stomach and bowel 
regulator for infants and children. For children teething. A safe remedy for 
digestive troubles, constipation and diarrhoea, feverishness and restlessness.” 
Formula: — Sod. Cit. 2-160%, 01. Anisi 0-059%, Exl. Rhei 0-040%, Ol. Coriand. 
0*012%, Sucrose 61-339%, Ext. Sennae Liq. 0-236%, Ol. Foeniculi 0-069%, 
Sod. Bicarb. 0-223%, Ol. Carui 0-040%, Aq. Dest. 35-802%. 

[Pi] Wooldridge’s Brand Gout and POheumatic Tincture {Wooldridge 
Medicine Co. Ltd., London). “Speedily relieves all rheumatic, gout, neuralgia, 
lumbago and sciatic pains.” Formula: — Colchicine 0-07% lo/v, Pot. Acet. 
4-00%, Pot. Bicarb. 4-00%, Pot. lodid. 2-00%, Caramel 0-80%, Proof Spirit 
38-00%, Aqua ad 100. Dose: ^ to 1 teaspoonful. 

Wright’s Coal Tar Ointment {Wright. Layman & Unmey Ltd., London). 
“Invaluable for ailments of the skin and blemishes of the complexion. The 
most valuable remedy for chronic eczema, psoriasis, and all skin diseases of a 
scaly or parasitic nature.” Formula: — ^Ext. Quillaite 0-39, Solventes 12, Olea 
Essent. 0-15, Acid. Oleic 2-25, Cresol B.P. 0-75, ParalT. Dur. 0-9, Paraffin Liq. 
3-6, Alcohol Ammon. 0-75, Cera Flav. 2-5, Adeps. Lan. 20, Pix Carbonis 
B.P.C. 3, Paraff. Moll. Flav. ad 100. 

[PI] Wright’s Coal Tar Vaporizing Liquid {Wright, Layman & Umney 
Ltd., London). “Specially prepared for use in Wright's Coal 'Par Inhaler.” 
Formula: — ^Pix Carbonis B.P.C. 0-25, Olea Essentiala 10-0, Naphthalenum 1-5, 
Cresol ad 100 -0. 

Wyamin Brand Capsules {John Wyeth & Brother Ltd., London). “Con- 
taining vitamins A, B, C, D and nicotinic acid. Biologically standardised.” 
Formula: — ^Vitaimn A 6000 Int, Units, Vitamin D 900 Int. Units, Vitamin B 
100 Int. Units, Vitamin Ba Complex containing Lactoflavin SO gamma, Vitamin 
C 100 Int. Units, Nicotinic Acid 5 mg. Dose: 1 to 2 capsules. 

Yadil Antiseptic {Yadil (1935) Ltd., London). “The internal antiseptic. 
It disinfects the human system internally and externally, and being highly 
diffusive it is of great value in obscure infections where other antiseptics fail,” 
Formula: — Glycerol 3-75%, Parafonnaldehyde 1-25%, Thymol 0-0625%, 
Oleum Allii E^sentiale 0-008%, Aqua Thymolis (Sat. Sol.) 60-00%. 

Yadil Antiseptic Ointment {Yadil (1935) Ltd., London). “Containing 
5% of Yadil Antiseptic. It is ideal for all conditions where a healing and 
soothing unguent is needed.” Formula: — Active ingredients; Glycerol 0-20% 
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Paraformaldehyde 0*06%, Thymol 0-006%, Oleum AUii Essentiale 0-004%, 
Adeps. Lanae, Paraffin Molle equal parts up to 100-00%* 

Yadil Antiseptic Pills {Yaail (1935) Ltd.^ London). Formula : — Glycerol 
11-25%, Paraformaldehyde 3-75%, Thymol 0-36%, Oleum Allii Essentiale 
0-024%, Amylum 40-00%, Kaolinum up to 100-00%. Dose: Infants, 1 pill; 
Children, 2 pills; Adults, 3 pills. 

Yadil Pastilles (yfldz7 (1935) Ltd.^ London). “Cleanse the throat and mouth 


100 - 0 %. 

Yaoilets {Yadil (1935) Ltd.^ London). “Yadil antiseptic tablets,*' Formula: 
— Glycerol 15-00%, Paraformaldehyde 5-00%, Thymol 0-50%, Oleum Allii 
Essentiale 0-032%, Amylum 40-00%, Kaolinum up to 100-00%. 

Yeast-Vite Tablets {Yeast-Vite Laboratories^ Watford). “The lightning 
pick-me-up. The safe and wonderful treatment of medicin^ yeast,” Formula: 
— Clerevis. Ferment. B.P.C. 44-34%, Caffein 2-82%, Acetphenetidin 16-52%, 
Pot. Brom. 4-13%, Sod. Bicarb. B.P. 12-17%, Mag. Carb. Pond. 17-48%, 
Caryoph. 2-54%. Dose: 2 tablets. 

Yestamin {English Grains Co, Ltd., Burton-on~Trent). “A pure food 
product containing the valuable vitamin Bi and Ba.” 

Yestamin Pure Yeast Tablets {English Grains Co. Ltd., Burton-on-Trent). 
“Extremely rich in vitamin B. Guaranteed free from drugs.” Formula : — 
These tablets are pure dried yeast with a fractional amount of innocuous gum 
for binding. Pure yeast tablets 5-5 gr. Dose: 2 or 3 tablets. 

Zam-Buk Brand Ointment {Zam-Buk Mfg. Co., Leeds). “For cuts,, 
bruises, scratches, burns, scalds, sprains, eczema, ulcers, bad legs, rashes, 
pimples, piles, chafings, chapped hands, chilblains, cold sores, cold-on-the- 
chest, insect-bites.” Formula: — ^Resin rini Palust. 14-40%, Paraffin Dun 
21-50%, Para:^ Molle 53-40%, Flor Camphorse 1*85%, Ol. Eucalypt. Globul 
7-56%, Ol. Thymi Vulgar 0-93%, Ext. Chlorophylli 0-03%, Ol. Sassaf. Officin 
0-33%. 

Zam-Buk Brand Suppositories {Zam-Buk Mfg. Co., Leeds). “For the 
direct application to internal haemorrhoids (or piles).” Formula: — ^Thymol 
0*2, Camphor 1*0, Menthol 0*5, Chlorophyll 0-5, Ol. Eucalyptus 1-0, Ol. 
Theobrom. 82-45, Paraffin. Dur. 9-22, Resina 5-13, per cent. 

Zee-Kol Brand Blood Tonic Pills {The Shavex Zee-Kol Co. Ltd., London). 
Formula: — ^P. Aloes Barb. gr. 50, P. Saponis gr. 0-18, P. Zingib. gr. 0-55, 
Sacch. Alb. gr. 0-27. Dose: 3 to 4 pills. 

Zee-Kol Brand Ointment ( The Shavex Zee-Kol Co. Ltd., London). “For 
ulcers, piles, rheumatism, bad legs, sores, burns, cuts, bruises, eczema, chil- 
blains, and all forms of skin diseases. **Fanntda: — ^Adeps Lanae Hydrosus 77-00, 
Acid Boric 5-40, Zinci Oxidi 8-20, Sulphur 2-50, Colophonium 2-50, Ol, 
Eucalypt Glob. 3-40. 

[PI] Zom Brand Pile Ointment {Arthur H. Cox & Co. Ltd., Brighton). 
Formula: — Ext. Hamam. Liq. 5-60%, Gall. 13-28%, Acid Boric. 2-07%, 
Opium Pulverat B.P. w/w 1-87%, Adeps Lan. 26-56%, Paraff, Moll. Flav. 
49-79%, Ol. Thym. Alb. 0-83%. 

Zotal Brand Limment {Burgoyne Burbidges 8c Co. Ltd., London). 
“Relieves rheumatism, lumbago, sciatica, muscular pains, stiffness of the 
joints, neuralgia, colds, sore throat, chilblains, sprains, cranm, neuritis, 
bronchitis, cough, asthma.” Formula: — Capsici Fruct. 1-25, Ol. Camph. 
Essent. ad 100. Colour, Scarlet Red and Oil Brown q.s. 

Zox {Zox Mfg. Co., London). “Death to pain. A real cure for toothache, 
neuralgia, headache, sciatica and nerve pains ” The composition of this 
preparation was not disclosed. Dose: 1 powder. 

Zubes {F. W. Hampshire 8c Co. Ltd., Derby). “For throat and chest.” 
Formula: — Approx, percentages of ingredients: Menthol -3, Marrubitim -6, 
Bals. Tolu -07, Ol, Anisi -19, Gingerin -02, Benzoinum -06, Ol. Menth, 
Pip -125, Benzyl Benzoas -15, Tinct. Capsici -IS, Tussilago -03, Sucrosum 
et Glucosum Liq. ad 100. 



432 


THR EXTRA PHARMACOPCRIA 


NOMENCLATURE OF ORGANIC 
COMPOUNDS 

The ever increasing number of organic compounds necessitates 
the adoption of a systematic scheme of nomenclature to obviate 
the naming of a compound according to the whim of its discoverer. 
I'he first serious attempt to provide a universal system was 
made by the International Congress at Geneva in 1892. Many 
generalisations found acceptance and such classifications as 
those of Beilstein and Chemical Abstracts are based upon it. 
In 1931 (/. Chem. Soc,, p. 1607) a Definitive Report of the Com- 
mittee for the Reform of Nomenclature in Organic Chemistry was 
issued which aimed at the preservation of common usage as much 
as possible whilst achieving some simplification. Thus the use of 
many names which were established by practice was consolidated. 
A completed system for international adoption has not been 
evolved and some idea of the difficulties to be overcome may be 
derived from the knowledge that there are over 3300 different 
ring systems known at the present time. However, sufficient 
stability in the principles of naming has been attained by virtue 
of these efforts that non-ambiguous names which indicate the 
constitution of the compound can be coined for all organic sub- 
stances. 

The general principle underlying the scheme is the naming of 
all compounds as derivatives of a comparatively small number of 
parent structures, such structures being indicated by a termination 
specific to them. Thus the terminations **ane** and “oZ** indicate 
a paraffinoid and a hydroxy compound respectively. 

For the purpose of this explanation of the principles of nomen- 
clature, the following classification of organic compounds is used. 



ALIPHATIC COMPOUNDS 
Hydrocarbons. The names of all saturated hydrocarbons 
(C„H 2 n+ 2 ) end in ane: methane (CH*), ethane (CgHo)* propane 
(CgHg), butane (C^Hio), higher homologues being named according 
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to the number of carbon atoms in the compound: pentane (CgHja), 
hexane (CeHi*), heptane (C 7 H 16 ), etc. Branched chain compounds 
are regarded as derivatives of a normal, or unbranched chain 
substance, the position of substitution being indicated by 
numbering the carbon atoms comprising the normal compound. 
The names of such compounds must be based upon that of the 
longest unbranched chain present and the numbers chosen so that 
they are the lowest possible. 


12 3 4 5 6 7 8 

CHa-CH-CHs-CH-CH-CHa-CHg-CHa 

III 


CHj CH,-CH CH 

I I 

CH, CH, 


The above compound contains a continuous chain of eight 
carbon atoms and is therefore named as a derivative of octane: 
2-methyUA-‘Vsopropyl~^^ethyl-octane. If the octane chain were 
numbered from the other end the substituent groups would fall 
on carbon atoms 4, 5 and 7, which are higher numbers than 2, 4 
and 5 and therefore are not used. Should the compound contain 
several functional groups the longest chain containing the principal 
functional group or greatest number of double or triple linkages 
or other substituents is chosen as the basis for the name. 


Unsaturated Hydrocarbons* In those containing one double 
bond the termination ane of the parent hydrocarbon is changed to 
ene: similarly those containing two, three, or many double bonds 
are termed respectively dienes^ trienes, or polyenes. The double 
bond is indicated by the Greek letter A and its position in the 
molecule is fixed by numbering the carbon skeleton of the parent 
hydrocarbon 

12 3 4 

CH3-C-:CH-CH3, 2-methyl-A^-butene 
CH3 

1 2 3 4 

CH2 “ C-CH = CH2, 2-methyl-A^»3-butadiene 

ins 


Similarly the acetylenic hydrocarbons (triple bond) have the 
termination ane replaced by yne: diyne, triyue^ etc., such as, 
CHsC-CHa-CHa-C^CH, \ \ b-hexadiyne. 


Throughout this section names of functions and substances used as examples 
of nomenclature appear in italic type, so as to give emphasis and to assist the 
reader. Normally these names are printed in Roman type and only those parts 
which indicate the existence of isomeric forms are italicised (jsee Use of Italics, 
p, 472). Such portions which normally are italicised are shown in Roman type. 
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Simple and Complex Functions. The method illustrated 
by the foregoing examples is applicable to a vast array of chemical 
compounds. Substances of simple function contain an active 
grouping of one kind only, which may be repeated in the molecule, 
and their names are derived from the longest unbranched chain 
containing that function with the termination modified to indicate 
the constitution of the function. In compounds containing 
more than one kind of function (complex functions) the termination 
expresses the principal function, the others being indicated by 
appropriate prefixes. The groupings -CHO, ~CN, and -COOH 
are regarded as functions, their carbon atoms not being numbered, 
but the numbering commences on the carbon carrying that 
group. 

Tables I and II contain the commoner functional groups 
together with the prefixes and suffixes used. 


TABLE I 


Function 


Acid,-COOH 


Prefix 


Suffix 


6 ‘ 


carboxy 


carbonic (carboxylic) 


R-C< 

NH> 

, -AsO(OH)a 
Alcohol or phenol 
Aldehyde 
Amine . . 

Alkoxy (Ether oxide) 
Pentavalent N . . 


hydroxy 

eddOf 0X0 

amino . . 
niethoxy^ ethoxy^ 


etc. 


Cyanide . , 
Ketone . . 
-SOOH . . 
-SO,OH. . 
Hydrazine 
Double bond 
Triple bond 
Mercaptan 
Urea 


cyano . . 
kcto 

stdphino 
stdpho . . 
hydrazino 


mercapto 
ureido . . 


carbonamide 

arsonic 

ol 

al 

amine 


onium (open chain) 
inium (closed chain) 
carbonitrile or nitrile 
one 


stdphinic 

sulphonic 

hydrazine 

ene 


The principles upon which the names for many of the above 
radicals are derived are explained in the following tabic. 
Radicals derived from hydrocarbons, etc. 

{a) from hydrocarbons: 

Univalent — Substitute yl for ane. 

Substitute enyl for ene. 

Substitute ynyl for yne. 

Substitute dienyl for diene (etc.). 

Bivalent (by loss of 2H from same carbon) — 

Substitute ylidene for ane. 
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TABLE II 


Function 

Prefix 

Halogen . . 

chloroy bromo, etc 

-NO 

nitroso 

-NOa . . 

nitro 

/N 
-N<C 11 
^N 

azidOy triazo 

-N=N-.. 

azo 

-As=As- 

arseno 

-N=N-(OH, Cl, 
etc.) . . 

diazo 

-N-N- . . 

t| 

azoxy 

11 

O 

-NHa . . 

amino 

>NH . , 

irnino 

=NOH .. 

oximino. 

-NH-OH 

isonitroso 
hydroxyl amino 


hydrazo 

-NH-N«N- . 

diazoamino 

~NH-N=N- . 

azimino 

(cyclic) 

-NH-CeHs 

anilino 

-NH-C«H4-CH3 

toluidino 

-NH-CO-NHa . 

ureido 

-C(=-NH)-NH3 

guanyl 

-NH-C(=NH)- 
NHa . . 

guanidino 

-S- 

thio 

-SO- . . 

thionyl 

-SCN . . 

thiocyano 

-SOa .. 

sulphonyl 

-CH = CHa 

vinyl 

-CH = CH~CH3.. 

propenyl 

CHa-CH^CHa 

allyl 

-C=CH . . 

ethinyl 

-CHa-C^CH .. 

propargyl 

-CsH*~CH(CHa)s 

lumyl 

-CeHa(CH3)a(l : 
J:5) 

mesityl 

-CH-CHCcHb . . 

styryl 

-CHa-CH = 
CHCoHa 

cinnamyl 

a 

naphthyl 


Function 

Prefix 

-CuHa .. 

anthryl 

-CxaHa . . 

phenanthryl 

-C(C«H 5 )a 

triphenylmethyl 

-CHa-CHa-CHa~ 

trimethylene 

-CH = CH- 

vinylene 

-C.H*- . . 

phenylene 

-CHa- . . 

methylene 

= CH-CH3 

ethylidene 

^CHCeHs 

benzyliderie 

-CHa-CO-CHa . . 

acetonyl 

-CHa-CO-CsHs. . 

phenacyl 

-CHO . . 

aldehydo 

-COCHa 

acetyl, acet>* 

-CO-CeHo 

benzoyl 

-C0-C«H4-0H 

(1:2) 

salicyloyl 

-CO-OH = 
CHCeHs 

cinnamoyl 

-CO-CioH, 

naphthoyl 

-CO-CO- 

oxalyl 

-CO-CHa-CO- . . 

malonyl 

-CO-CHa-NHa . 

glycyl 

-CO-CHNHa- 
CHg . . 

a-alanyl 

-CO-CHa-NH- 
CO-C«Hs . . 

hrppvryl 

-CaHsO . . 

Juryl 

-C4H3S . . 

thienyl 

-CHa-C^HaO . . 

furfuryl 

-C4H3NH 

pyrryl 

-C5H4N .. 

pyridyl 

-HgOH .. 

hydroxy metcuri 

-HgCl . . 

chloromercurt 

-CeHa . . 

phenyl 

-C6H4-CH8 

tolyl 

-CHa-CaHa 

benzyl 

-CHa-CaH*-OH 

salicyt 

-CH3-C0H4-OCH, 

anisyl 

-CHa-CoHi-CHs 

xylyl 

0 (in ring) 

oxa 

N (in ring) 

aza 

S (in ring) 

thia 
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Trivalent (by loss of 3H from the same carbon)-— 
Substitute ylidyne for ane. 

Bivalent (by loss of IHfrom each of two terminal carbons)— 
Substitute ylene for ane, 

{b) from acids: 

By loss of OH from COOH — Substitute yl for ic. 

{c) from alcohols: 

Names universally adopted are retained: Methanol and ethanol 
are in use as well as methyl and ethyl alcohol. The amyl alcohols 
serve to illustrate the systems used. The alternative system is 
based upon naming all alcohols as derivatives of methyl alcohol 
which is then called carhinol. 


CH,-OH 

Carhinol 

(Methanol) 



C~OH 


This system is sometimes convenient for secondary and tertiary 
alcohols. 


Primary alcohols contain the group — CH 2 —OH 
Secondary alcohols contain the group CH — OH 
Tertiary alcohols contain the group ^ C — OH 


Amyl Alcohols (CsHuOH) 



Systematic 

Nomenclature 

Alternative 

Name 

CH,~CHa-CH,-CHa-CHa-OH 

Pentan-Uol or Pentanol~l 


CH3-CH,~CH,-CH0H-CH, 

Pentan-2-ol 

Methyl-n-’propyU 

carhinol 

CH,-CH,-CHOH-CHa-CH 3 

Pentan-'S-ol 

Diethylcarbinol 

CH 3 -CH-CHa-CH,OH 

ciHa 

Z-MethylbutanA~ol 

1 


CH 3 -CH-CHOH-CH 3 

cilH, 

3~MethyU)utan~2-ol 

Mcthylhopropyl- 

carhinol 

CH3-C(OH)-CHa-CH3 

cIhs 

2^Methylbutan-2-ol 

1 

Dimethylethylcar- 

binol 

Amylene hydrate 

CH 8 -CH-CH,*-CH 3 

(!;h,oh 

2~Methylbutan-l~ol 


CH, 

CH,-C-CHaOH 

cIh, 

i-Dimethylpropan - 1 - 
ol 
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If sulphur replaced the oxygen in the above alcohols the names 
of the compounds would end in thiol instead of ol, Polyhydric 
alcohols are named by interposing di, tri, tetra^ etc,, between the, 
name of the parent hydrocarbon and the suffix oL 

Thus, CH20H~CH0H-CH20H is Propantriol (Glycerin) and 
CH20H-CH0H-CH0H-CH20H is Butantetraol (Erythritol). 

Ethers, (a) Simple ethers in which the two radicals carried by 
the oxygen atom are the same are named as follows : — Dimethyl 
ether, CH3-O-CH3; Diethyl ether, C2H6-0~C2H6. When either 
radical carries a substituent the numbering starts from the carbons 
next to the oxygen. 

CH3~CH2-0-CHBr-CH3 CHaBr-CHa-O-CHa-CHaBr 

\-Bromodiethyl ether 2 : 2' -Dihromodiethyl ether 

When two similar parts of a molecule are numbered they are 
differentiated by the use of 1 and 1', 2 and 2', etc. 

(jb) Mixed ethers, in which the two radicals carried by the oxygen 
atom are different are named as alkoxy derivatives of a hydro- 
carbon. 

CHg-CHa-O-CHs CH3-CH2-CH2-O-CH2-CHS 

Methoxyethane Ethoxypropane 

1 2 

Sulphides, R -S-R , are named in the same manner as ethers, 
substituting thio for oxy, or thioether for ether. 

Sulphoxides and Sulphones are similarly treated, substituting 
sulphinyl and sulphonyl respectively for oxy. Thus CH 3 ~CH 2 - 
CH2--S0-CH2-CH2'-CH2~CH3 is {l-Propylsulphinyl)-butane and 
CH3~S02“CH2-CH3 is Methylsulphonylethane. 

On this plan the sulphone hypnotics would receive the names 
indicated below but the alternative system based upon methane 
as the parent is equally non-ambiguous. 


CUi SO 2 -C 2 H 5 
CII, SO.-QH, 


2 : 2-Di{ethykulphonyl)propane, or 
Diethylsulphonyldimethylmethane 
(Sulphonal) 


CHa- 


CH:^02"-CoH5 
CH2 SO2-C2H5 


2 : 2~Di{ethylsulphonyl)butane, or 
Diethylsulpho nylmethylethylmethane 
(Methylsulphonal) 


The coined names are poor as they would suggest an aldehydic 
constitution: again the term methylsulphonal is ambiguous and 
could be applied equally well to the following isomeric substance. 


CHa ^S02-CH2~CH2-CH3 
CH3 SO^-CH-rCHa 


2’-Ethylsulphonyl~2-propyl- 

sulphonylpropane 
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Acids. The established names are used, otherwise the 
following terminations are added to the name of the hydrocarbon 
which is considered to be substituted. 


-COOH 
--CONHa 
-COSH 
-CSOH 
-CSSH . , 


/ carboxylic acid 
I carbonic acid 
. carbonamide 

, carbothioic 

. carbothionic 

. carbodithioic 


carbonamidochloride 


carbonimidoehloride 


carbonamidine 


hydroxamie acid 


carbamidoxinie 


-CHa-C< 


acetamidochloride 


-CHa-C < 

-CHa-C(-NH)NHa 

NOH 

-CHa-Cs^ 

^ OH 

NOH 

NHa 


acetimidockloride 


acetohydroxamic acid 


acetamidoxine 


-CHa-CHa-Cs 


propionaaide 


The name carbamic acid is given to amino-formic acid, 
NH2 -COOH, esters of which are generally classified as urethanes. 



p-Benssylphenyl carbamate 
(Diphenan) 
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^NHs 

Ethyl carbamate 
(Urethane) 

Aldehydes are designated by the suffix al to the name of the 
parent hydrocarbon: thioaldehydes by thiaL The acetals are 
named as dialkoxy-derivatives of the paraffin. 

CHs-CHa-CHO CHa-CHa-CHS CH3-CH(OC2H5)2 

Propanal Propanthial 1 : UDiethoxy ethane 

Ketones receive the termination one; diketones, triketones, and 
thioketones are indicated by the suffixes dione, trione^ and thione 
respectively. 

CH3-CO-CH2-CO-CH3 CHa-CO^CHa-CHa-CO-CHa 

2 : 4-Pentadione 2 : 5~Hexandione 

Diketones in which the two functions occupy neighbouring carbon 
atoms are generically called a-diketones; those in which the two 
functions are separated by one, two, three, etc., carbon atoms are 

y, d, etc., diketones. 

Nitrogenous bases are exclusively indicated by the suffix ine: 
aliphatic quinquivalent nitrogen compounds change the ine into 
ontum: cyclic quinquivalent nitrogen compounds change ine into 
initim, or ole into olium. 

Sugars always end in ose. The systematic names based upon 
their cyclic formulae are derived from the furan and pyran nuclei, 
the specific name indicating the particular stereoisomeride, 
glucose thus becomes glucopyranose^ and fructose, fructopyranose. 

The names of disaccharides indicate whether the a or P form 
of the monosaccharide is concerned in the linking: a numeral is 
used to identify the carbon of the other monosaccharide occupied 
with the union. The carbon atoms of the monosaccharides are 
numbered starting from the reducing group. 
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Similarly, lactose is glucose^A-p’-galactosidef and sucrose is 
a-glucopyranose - 1 -^’-fructofuranosiae. 

The terms monosaccharide, disaccharide, trisaccharide, poly- 
saccharide indicate the number of sugar units in a compound. 
Individual monosaccharides are called pentoses, hexoses, etc., 
according to the number of carbon atoms they contain. 

The term glycoside is used to denote all ethers of the reducing 
group, whilst glucoside, mannoside, fructoside, etc., denote the 
ether of that particular hexose. 

Ascorbic acid provides an interesting example of nomenclature 
related to this group. 


c 

HC-OH 




HO*C-H 

I 

H-COH 

I 

CH2OH 

Z-ketoA-gulonic acid 


-C 
I 

C-OH 

l{ 

C-OH 
I 

C~H 

I 

H-C-OH 

I 

CH2OH 

3-ketoA-gulofiirano- 

lactone 

(Ascorbic acid) 




\ / 
C- 


& 


HC-OII 

I 

HC-OH 

I 

HO-C-H 

I 

H-C 


O 


CH2OH 

\-Gidose 

(Gulopyranosc) 


In ascorbic acid, ‘7-gulo” signifies the same stereochemical 
configuration as /-gulose; “furanolactone” indicate y-lactone 
structure; the 3-keto group exists in the enolic form. 


General Guide to Numbering 

Arabic numerals are used, the lowest numbers being given to 
the triple bond, the double bond, the principal function or the 
atoms or radicals which are denoted by prefixes. Positions in 
side chains are indicated by letters starting from the point of 
attachment to the nucleus, the letters and the name of the chain 
being given in parenthesis. The prefixes di~, tri-, tetra-^, etc., 
are used before simple expressions (diethylamine), whilst his-, 
tris-, teirakis-, etc., are used before complex substituents. 
CHs-CH (NHCH3)-CH2(NI-ICH3) (CH3)2N-CH3-CIVN(CH3), 
1 : 2-hi%\]\dethyla7nino)propane hi's(L)iinethylaiiHin6)etha7ie 

The prefix U- is only used for the doubling of a radical or 
compound, e.g., Uphenyl, C.Hs-CeHj. 



nomenclature of organic compounds 441 
Complex Functions 

In compounds containing several radicals of different chemical 
rharaShe principal function is indicated by the termination 
and ?hl Uer functions by appropriate prefixes. A few examples 

... ..... illsicfrcitinnR. CHa 


ana liio . 

will serve as illustrations. 

ClCH 2 -CH 2 '-S“^^'‘i~^^^ 2 Cl 
2 • 2' -Dichlorodiethyhulphide 

or Di(2-chloyoethyl) sidphtde 

OH 

(CH 3 ) 2 N~CH 2 ~C-CH 3 
CaHfi 

Dmethylaminomethylethyl- 
methylcarbinol . 

(Benzoate is amylocaine base) 

Br 

CH,-CHa-C-CO-NH-CO-NH, 

CH„-C- CH-CH,-CH,-C= CH-CHO 


CHa-i-CCIs 

in 

2-Tnchloromethylpropan‘‘2-ol 

(Chlorbutol) 

OH 

[(CHa)sN-CHa]a-C-CaHa 

hi^ifiimethylaminomethyiy 

ethylcarbinol 

(Benzoate is amydricaine base) 
CH 2 =CH~C(C 1 )«=CH 8 


CHo 


CHa 


3 : 7..Dmethyl-A‘^^^’OCtadienal 
(Citral) 

HO-CHa-CHa-O-CHa-CHa-OCaHs 
2^Hydroxy-2' -ethoxy diethylether 
(Diethyleneglycolmonoethylether) 

IIOOC-ClVC(OH)-CH.rCOOH Qj.^g^CHCl-CCl 2 -CH(OH )2 


COOH 

2-Hydroxypropa7ie‘‘‘i : 2 : 3- 
tricarboxylic acid 

(Citric acid) 

4 Z 2 1 

HOOC-CH2-CH2-C = CH2 

COOH 

-Butylene-2 : A-dtcarboxyltc acid 


2:2:3- Trichlorobutan- 
I : i-diol 

(Butylchloral hydrate) 
CHa-C-CH=CH2 
CHs 

2-Methylbutadiene 

(Isoprene) 
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HOMOCYCLIC AROMATIC COMPOUNDS 

The chief homocyclic systems are as follows: — 



Phenanthrene 


The symmetry of the naphthalene and the anthracene forrnulte 
makes possible the use of alternative designations for specific 
positions. The _oc-, jff-, designations are mainly used for mono- 
substitution derivatives just as the ortho (o), meta (w), and 
para (p) prefixes may be used for the di-substitution products of 
benzene. Other cyclic structures are illustrated below, some of 
the names being based upon those given above. The nomen- 
clature of naphthalene, anthracene and phenanthrene derivatives 
and those of other cyclic structures are described under “Condensed 
Nuclei.” 

Benzene Derivatives. In polysubstituted substances numbering 
commences with the principal functional group. Cresols are 
considered as hydroxy-derivatives of toluene, hence the numbering 
commences with the methyl group. If considered as a derivative 
of phenol the example below (d-chloro-m-cresol) would receive 
the name A-chloro-^-rnethylphenoL If alternative ••lumbering is 
possible the lowest numbers are given to the -“OH or -NH^ group 
or to the main functional group. 



o-Hydroxyhenzoic acid G-Chloro-Z-hydroxytohmie 

or 2-Hydroxybenzoic acid (Chlorocresol) 

(Salicylic acid) 
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2-C?ihrO‘‘5-‘hydroxy-‘l : 3- Z-Ammo-A^hydroxymethyU 

dimethylhenzene benzoate 

(Chloroxylenol) or m-Amino-p-hydroxyynethyU 

benzoate (Orthocaine) 

Chlorocresol could be called 6-CA/oro-m-cmo/ or ^-Chloro-m- 
?nethylphenol, but it is customary to base the name on the 
hydrocarbon from which the compound is derived, i.e., toluene. 



(x-Hydtoxyphenylacetic acid 3 : A-Methylenedioxy- 

(Mandelic acid) benzaldehyde 

(Piperonal, Heliotropin) 



4-isoPropyl-m~cresal Z-Acetylamino-A-hydroxyphenyl- 

(Thymol) arsonic acid (Acetarsol) 

Compounds such as mersalyl and trypars amide illustrate another 
method of fixing the position of substituent groups: “N’* and 
“O*' in the systematic names indicate that the phenyl-^-arsonate 
substituent is carried by the nitrogp atom in glycineamide and 
that the acetic acid group is carried by the oxygen atom ot 
salicylamide. 
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^ CHOH-CH (NHCH3)-CH.i 
oL-Hydroxy-^-methylaminopropylbensene (Ephedrine) 



P'-A niinobenzenes ulphonamide (Sulphanil amide) 




p-Aminopropylbenzene (Amphetamine) 


The compound, I : 2-diphenylethylene, has been given the 
name stilbene; the two carbons constituting the link are designated 
a and j8. 



4 ; A'^Dihydroxy-cc: p^diethyhtilbene 
(Stilboestrol) 
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I 



MesO"4 ; ^^-dihydroxy-y-h-diphenyUn-hexatie 
Meso-y : h-di {p-hydroxy-'phenyl)~n~hexane 
(Hexoestrol) 


On reduction stilbene becomes hexoestrol when the stiibene 
structure is destro^'^ed and the compound is named as a derivative 
of hexane. 

The difference between the following two compounds should 
be carefully noted 



Diazoaminohenzene 



Amino azobenzene 

Compounds containing one, two, three, and four azo groups 
are known as monoazo-, bisazo-, trisazo-, and tetrakisazo-, 

OH SOgNa 



SO,Na 


Sodium salt of (x.-naphthaleneazo-p-naphthol-Z-Q-^dmdphonic acid 

Compounds which contain more than one ring sjTOmetrically 
placed in arylalkyl union have the numbers of the different rings 
indicated by one or more dashes. 
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Many cydic structures which are the parent structures of 
natural products are given names reminiscent of a naturally 
occurring derivative. It should be noted that the convention of 
retaining numbers for the carbons of the ring and Greek letters 
for the side chains is not observed. 


CHOH 


CHOH 


CHOH 


CH 

CH 


CH. 

CH. ^CHCIh 

P 1 

HOCH CHOU 

j 

i:H, 

K 6* 

CHo CH., 

1 1 

HOCH CHOH 


'CHa 
Cyclohexanol 


Hg 

\-MethylcyclO’- 

hexan-l-ol 


CHOH 

Hexahydroxycyclo- 
hexane (Inositol) 



Anhydro^p^menthanA : 8-d/o/ 
(Eucalyptol or Cineole) 


CH, 

CH. CH. 


C;Ha ^CH, 

^<j:H 

(CH3)rC-OH 

p-^MenthanA : H-diol 
(Terpin) 


The prefix anhydro signifies the loss of the elements of w'ater 
from the 1 : S^dioL 

In fixing the position of the double bonds in the molecule a 
single number is sometimes ambiguous: in such cases a second 
figure is used, 


CH., 

A 

ti“ 

H. CH 


CH, 


•CH 


CHCCHa), 

A 1 (?')» ^-p-Menthadiene 
(j8-Phellandrene) 



A ^-p-Menthadiene’‘%-^one 

(Carvone) 
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The figure in brackets indicates that the double bond is situated 
between carbon atoms 1 and 7, since the position of carbon atom 1 
makes alternatives possible. 



£^4{S)^p^Menthen~Z’Ofie 2 : ^^Endo\%opropylidene^2- 

(Pulegone) methylcyclohexanone 

(Camphor) 

The systematic name for camphor illustrates the method used 
for dealing with bridged rings. The term endo indicates the bridge, 
the atoms to which it is attached being specified. The numbering 
of the camphor nucleus is one that has been accepted by custom. 
It is based upon the structure of cyclohexanone and not upon the 
terpene skeleton. 

An alternative method of nomenclature is in use for both simple 
and more complex alicyclic compounds. The hydrocarbons are 
regarded as multiples of CH 2 , methylene. 


^CH. 

CHj -CHj 

Trimethylene 

(Cyclopropane) 


CHo — CH2 


CHa CH2 

Tetramethylene 

(Cyclobutane) 


CH~CH2 

CH,-CH2 

Pentamethylene 

(Cyclopentane) 


In some cases it is convenient to name alicyclic structures 
being derived from the corresponding aromatic nucleus. 

CH. CHCOOH CHs C CH^ 




CH 2 .CHCOOH 

\h.> 


Hexahydrophthalic acid 
(Cyclohexan-1 : 2-dicarboxylic acid) 


Decahydronaphthalene 

(Decalin) 
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An alicyclic nucleus which is common to the sterols, bile acids, 
sex hormones, vitamin D and the aglucones of certain cardiac 
glycosides is numbered as follows: — 


21 2(i 



The skeleton from which the female sex hormones are derived 
is called oestrane: that of the male hormones androstane. 



S-Hydroacj^-lT-Aeto-l : 3 : ^-(Bstratriene is CEstrone. 

3 : 16 : \l-Trihydroxy~\ : 3 : 5-wstratriene is OBstriol. 
3 : n~Dihydroxy-\ : 3 ; ^-(Bstratriene is CEstradiol, 



Z’-HydroxyandrostanAl^one is Androsterone. 

1 l-Hydroxy’‘A*‘-androsten-‘3-’One is Testosterone. 
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€gnen-‘6 : l^J-dione is 3 : 20-dione 

Progesterone) 2 1 -Hydroxyprogcstevo ne 

(Desoxycorticosterone or 
Deoxycorticosterone) 


The i^e of “Deoxy** or *‘Desoxy” signifies minus one oxygen 
atom. Corticosterone possesses a hydroxy group at position 1 1 . 


HETEROCYCLIC COMPOUNDS 

The common hetero-atoms are O, S and N. Numbering 
generally commences at the hetero-atom to which the smallest 
number is given, and proceeds in the direction by which any other 
hetero-atoms receive the smallest numbers possible. 

Certain aliphatic compounds possess heterocyclic structures 
and may be related to the corresponding heterocyclic aromatic 
nuclei. 


CHa— CHs 

1 1 

CH^ CHa 


CO CO 

1 1 

CHs CO 

aCH ^ y 

'hoc 


N,/ 


Succinic anhydride 
(cf. Furan) 

y'-hactone 
(cf. Furan) 

Furan 


Chh — CH^ 

CH^— CH^ 



Cp CO 

1 I 

CHa CO 

ccCH \ 

1 

:Ha 

\ / 

NH 

V 


Succinimide 
(cf. Pyrrole) 

y-Lactam 
(cf. Pyrrole) 

Pyrrole. 
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Tetraiodopyrrole 


CH, CH, 


pH-COOH 


N 

H 


Pyrrolidine->2’~ 
carboxylic add 


(Proline) 

O 





iCOOH 


N 


Pyridine^3- 
carboxylic acid 
(Nicotinic acid) 


3 : ^•Diio do-’ ^-pyridone-^- acetic add 
(Component of Liquor Diodoni) 



t^-MethyUZ : 5~diiodo‘-4-‘pyridone~2 : Q-dicarboxylic add 
(Disodium salt is lodoxyl) 



Pyridine^ Z^diethylcarbonamide 
or Pyridine^B-carboxylic add 
diethylamide 
(Nikethamide) 




CHO-CO-CeHs 


\ 




CH3-qH^^=(CH3)j 

H(HCI) 


4-Benzoyloxy’-2 : 2 : 6- 
trimethylpiperidine hydro-- 
chloride 

(Benzamine hydrochloride) 
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Azoles. Five-membered heterocyclic structures containing more 
than one nitrogen atom are termed azoles. 



Pyrazole Pyrazoline Pyrazolidine Pyrazolone 


Reduction products are named in the conventional manner-pyrazole , 
pyrazoline, pyrazolidine. Keto derivatives change the final ine into one. 


|:h==c-ch3 

(CH 3 )N—C~— — -C— CH 3 

N 

CO N-CH;, 

1 


C«H, 

UPhenyl“2 : 3- 
dimethylpyrazolone^ 5 
(Phenazone) 

4-Dimethylamin0’-Uphenyl’‘ 
2 : Z-dimethylpyrazolone-B 
(Amidopyrine) 


The figure 5 in the above names fixes the position of the 
carbonyl group in the molecule. 



Sodium salt of A'>ip’‘Sulphobenzeneazoy\^(i^^’Sulphophenyl)‘^^ 
pyrazolone-Z-carhoxyUc acid (Tartrazine) 


Glyoxalines. Isomeric structures in which the two nitrogen 
atoms are differently situated are called glyoxalines or some- 
times iminoazoles. 
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hooc-ch(nhJ-cii,-c — n 

CH 2CH 

CH CII 


Y 

H 

Glyoxaline 

oL’-A mino-^{ A-glyoxalyl)propio nic acid 


(Histidine) 

HoN-CH,- 

-CH.-C N 


CH CH 


V 


H 


A’-p-Aminoethylglyoxaline 
or ^~{A~Iminoazolyl)ethyla7nine 
(Histamine) 


In the above formulae histidine is treated as a derivative of 
propionic acid and therefore the a carbon is that to which the 
carboxylic group is attached. Histamine is treated as an ethyl- 
slyoxaline and hence the carbon attached to the ring is designated 

**ct,** 

Derivatives of the reduced glyoxaline nucleus are illustrated 
by the following substances: 



Triketotetrahydroglyoxaline 2 : A-Diketotetrahydfoglyoxaline 
(Oxalylurea or Parabamic acid) (Hydantoin) 



d-‘Phenyl-‘^-ethyl~2 : 
A^diketotetrahydroglyoxaline 
or Phmylethylhydantoin 
(Nirvanol) 


C«Hr. 


> 


C ONa=N 

,co 


I 

H 


Sodium derivative of 5: 
5~diphenylhydantoin 
(Soluble Phenytoin) 
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The presence of three nitrogen atoms in a five-membered cyclic 
structure leads to two tautomeric pairs of compounds. These 
pairs are distinguished by the names triazoles and osotriazoles. 



Triazoles Osotriazoles 


Tetrazoles contain four nitrogen atoms in the ring. 



Tetr azole Pentamethylenetetr azole 

(Leptazol) 

The group pentamethylene, -CHa-CHa-CHa-CHj-CHj-, has 
two free valencies which substitute the two hydrogens in tetrazole. 

Ring systems in which atoms of oxygen or sulphur replace a 
nitrogen occur and the numbering always commences with the 
oxygen (or sulphur) atom. The isoxazoles correspond to' the 
pyrazoles, the oxazoles to the glyoxalines. 


CH -CH 

II 

CH — ;N 

if 

CH— jN 

ll** 

II'S 1 1 

CH 5N 

CH jCH 

\\s 

CH TH 

hoxazole 

Oxazole 

ThiazoU 



‘^’~{y?-‘CLmin6benzenesulphonamidd)'‘thiazole 

(Sulphathiazole) 



NOMENCLATURE OF ORGANIC COMPOUNDS 457 


Azines are compounds containing six-membered ring systems 
containing two or more atoms of nitrogen or nitrogen together 
with oxygen and sulphur, the latter compounds being termed 
oxazines and thiazines respectively. 



Pyridazine Pyrimidine Pyrazine Piperazine 

(Orthodiazine) (Metadiazine) (Paradiazine) 

The cyclic ureides (barbiturates) contain the pyrimidine skeleton. 



H 

2:4; 6~Trihydroxy-pyrimidine (Barbituric Acid) 



5’>Diethyl-2 ; 4 : 6- 2 ; Q’-Dihydroxy-^ 

irihydroxypyrimidine pyrimidine 

(Barbitone) (Uracil) 


Further examples of derivatives of barbituric acid include the 
following substances: — 

Hexobarbitone = b^h^-Cyclohexenyl-S-metkyl-l^’-methyl-- 

^ barbituric acid. 

Phenobarbitone= B-Phenyl-Q^ethylbarbituric acid, 

Phemitone = ^-Phenyl-b-ethyl-l^^methylbarbituric acid. 
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Piperazines. The cyclic anhydrides formed by the loss of 
two molecules of water from two molecules of a-amino acids 
are derivatives of piperazine. 


Ijl 

H 

1 

1 f 

/■x 

CHa-HC Cir> 

fLfc C=0 

II,C^ l-H-CH, 


1 

H 


2 : b^Dihetopiperazine 2 : b^Dhnethylpiperazine 

(Glycine anhydride) 


Triazine Nuclei 


AH 

' cn N 

\‘i 4 


CH 

1 1 

V 

HC h 

HC cn 

P -Triazine 

a- Triazine 

Cyanidines 

Tetrazine Nuclei 



N\ 

1 « m 



HC yN 



Osotetrazines 


Sym. Tetrazines 


Purines contain the pyrimidine nucleus but are referred to 
the parent condensed ring system. The alternative formula 
explains the use of the term hydroxy. 



N 


Purine 
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CO C ^NH 

Ih-L/* 


I \ 


2 ; Q-Dioxypurine (Xanthine) 

The custom has arisen of naming many other purines as 
derivatives of xanthine. 

NH CO NH CO 




CO 

C N-CH, 



JST 



2 : 6 ; 8- Trihydroxypurine 3 ; l^IHmethyl-2 ; ^-‘dihydroxypurine 
(Uric acid) or 3 : I Dimetkylxantkine 

(Theobromine) 

CH3N CO 


CO C 

1 

CHj-N C K 

1 : Z’-DimethyU2 : ^•dihydroxypurine 
or 1 : Z^LHmethylxanthim (Theophylline) 

CO NH CO 


-N;CH, 


CHa-N C N 

1:3:7- Trimethyl-2 : 6- 
dihydroxypurine 
or 1 : 3 : 7- Trimethylxanthine 
(Caifeine) 


HjN'C G NH 

N C 

2-Amino-^-hydroxypurine 

(Guanine) 
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A complex example containing both pyrimidine and thiazole 
nuclei is afforded by vitamin Bj. The nitrogen of the thiazole is 
in the form of a quarternary chloride, hence the name 
“thiazolium chloride.” 


CH 

CHrCr 

^N— C 

NHa, HCl 






CH, CHoOH 


3 - (4' - amino -2' - methylpyrimidyl - 5' - methyl) - 4 methyl -5-j5- 
hydroxyethylthiazoUum chloride hydrochloride (Aneurine hydro- 
chloride, Vitamin Bi, Aneurine Chloride hydrochloride) 


CONDENSED NUCLEI 


Under this heading compounds are included which contain 
more than one cyclic system. 



Naphthalene Acenaphthene 



Anthracene Fluorene 



Phenanthrene 
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() 



() 

1:6:8- Trihydroxy~Z~methyU 
anthraquimne (Emodin) 




Pyrene 1 : 2.Benzpyrene 



2 : 5 : Q-Di^nsanthracene 
(Carcinogenic hydrocarbons) 
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H 

Indole 



oc-Amino^p- [3-‘indolyl\proptonic acid 
(Tryptophane) 



Oxindole Indoxyl Isatin 




SodiujH indigotin-b : b'^disulphonate 
(Indigo carmine) 
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BenzthiazoUm Benzthiasole Benziriazole 


In certain of the following ring systems the numbering does not 
commence with the heterocyclic atom. 



QuinoUne i^oQuinoline 



2 ; ^<^Dimethylthianthrene (Mesulphen) 
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OH 


l-Jodo-S-^hydroxyq uinoline- 
5~sulphonic acid 
(Chiniofon is this substance 
mixed with NaHCOa) 


COOH 



6‘Methoxyqutnoline-A-carboxylic 
acid (Quininic Acid) 



Q-Methoxy-S-^ai-^diethylamino-oL^methylbutyi^ aminoquinoline 
or '^~{u)-‘diethylainino^ oi^methylbutyI)-6’‘niethoxyquinoline 
Pamaquin is the salt of this base with the acid illustrated below. 



COOH COOH 

2 : 2' -Dihydroxy A : V-dinaphthylmethane-^iZ'-dicarboxylic acid 

When a cyclic system is a substituent in a condensed nucleus 
its positions are indicated by 1\ 2% etc. 


COOH 



2-PhenylquinolineA-carboxylic acid (Cinchophen) 
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/ \ 

CHa Cl 

2 : S~Diaminoacridine 2 : 8-DtaminoA0~methylacridintum 

(Proflavine) chloride 

(present in Euflavine and Acriflavine) 


NR. 



6-{4'’-‘Aminophenyiy3- 2-Chloro-5-{(a~diethylaminO‘‘OL‘7nethyl- 
aminoacridine b vtyl) amtno-7-’methoxy acridine 

(Chrysaniline) (Mepacrine) 

The position in the acridine nucleus is sometimes designated 
as **me$Of** whilst the dyes derived from 5-phenylacridine are 
technically known as ^‘phosphines.” 



mftsoChloroacridine 
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Symmetrical Ureas 

SOsNa 



Symmetrical urea of the sodium salt of m-benzoyl-^ta^amino^p- 
methylbenzoyU\~aminonaphthalene'-4 : 6 : B^trisulpkonic acid 
(Suramin) 


Compounds of this nature are symmetrical derivatives of urea 
and are known as symmetrical ureas. The official systematic 
name would be improved if the two ms were distinguished as 
m' and m respectively to show that they referred to different 
nuclei. The name is not a good one, but substances of this 
complexity present serious difficulties in nomenclature. A more 
accurate description woffid be: The sodium salt of sym-bis-m- 
^methyUm' -(A : 6 : S^trisulpho-Unaphthyl^carbonamido) phenyl] 
carbonamidopkenylurea. The words outside the brackets 
indicate that the substance is a symmetrical di-derivative of 
diphenylurea substituted in the m-position by -CO-NH which 
carries on the N atom a phenyl substituent itself substituted by 
an o' -methyl and a m'(4 : 6 : B-trisulpho-l-naphthylcarbonamido) 
group. 
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DERIVATIVES OF ARSENIC, ANTIMONY 
OR PHOSPHORUS 

A meeting of the International Committee on Nomenclature 
held at Lucerne in 1936 reached agreement with regard to com- 
pounds of arsenic, antimony and phosphorus. 

Derivatives of arsine, AsHa, are named like amines. Thus — 
CHsAsHa, Methylarsine; (CHa)^ AsCl, Chlorodimethylar$ine\ 
(CHslpAsO, Trimethylarsine oxide; HaAs-CHa-CHa-AsHa, 1 : 2- 
Diarsinoethane; Tetraethylarsonium hydroxide. 

RHAs(=0)(OH) and R RAs(=0)(0H) are named arsenic 
acids, RAs(= 0)(0H)2 are named arsonic acids. The corres- 
ponding prefixes are arsenico [=As(=0)(0H)], and arsono 
[--As(= 0)(OH)2]. Thus (CH3)2 As 02H is Dimethylarsenic acid; 
and C6H6 As(= 0)(0H)2 is Benzenearsonic add. 

The system is applicable to P and Sb compounds, the syllable 
**ars** being replaced by **pho$ph** or respectively. The 

following table gives the prefixes and suffixes. 


Radical 

Prefix 

SuiSix 

-AsH» 

arsino . . 

arsine 

-AsO 

arsenoso 


-AsOa . . 

arso 


=As(«0)(0H) 

arsenico 

arsenic 

-As(=0)(OH)a 

arsono .. 

arsonic 

-As=A8- 

arseno .. 


~PHa 

phosphino 


-PO 

phospho . . 


-P(=0)(0H) .. 

phosphinico 

' phosphtnic 

-P(-0)(0H). . . 

phosphono 

phosphonic 

-P«P- 

phospitoso . . . . 


-P=N- 

phosphazQ 


-P=A8- 

phospharseno . . . . 


-SbH, 

stibino . . 

stibine 

-SbO 

stiboso . . 


-SbOa 

stibo 


=Sb(=0)(0H) 

stibinico . . 

! stibinic 

-Sb(=^0)(OH)j 

stibono . . 

stibonic 

■-Sb=Sb— . . . . 

antiniono 


— Sb = As- 

stibarsino 



Compounds similarly related to BiHs, bismuthinej are treated 
in the same manner. 
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^ ^ ^[‘‘^^^y^^o^y-’Orsenohenzene 

( 1 he dihydrochloride is Salvarsan) 



on 


CH^-O-SONa 

3 : Z'-Diamina-A ; ^'-dihydroxy-arsenobenzene-’iA-metkylene- 

sulphoxylate 

(Neoarsphenamine) 


/^\,^As=As 


HO 



OH 


NH NH 

CHj OSO-ONa CHa-OSO-ONa 
3 : Z'-Dtanuno-A : *'-dihydro^^^enobenzene--ii.-iA-dimethylene 
(Sulpharsphenamine) 


NaOaS 


.O o 
\ / 
Sb 

O NaO 


^y(.)„;Na 


SOoNa 


SOjNa 


Sodium-antimony-hupyrocaUchol-Z : 5-sodium disulphonaU 
(Stibophen) 
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STEREOISOMERIC COMPOUNDS 

Optically active compounds are referred to d-glucose as the 
standard. Some confusion exists in the nomenclature since the 
letters d and / are used to indicate the relationship of the compound 
to that standard and have no reference to the direction of rotation. 
The dextro- or Isevo-rotation of the substance is indicated by the 
symbol + or — : thus is used to indicate that a compound 
has dextro- configuration but is laevorotatory, and similarly /(-{-) 
means the exact opposite. At the same time d and I are used 
to show the direction of rotation. In order to avoid this con- 
fusion it is advisable to use the capital letters D and L for con- 
figurational relationship. Thus, laevorotatory mandelic add 
which has dextro-configuration would then be called D(— ) or 
D(/) mandelic acid. The letter r indicates the racemic compound 
of two antimerides, dl the optically inactive mixture and i the 
meso or internally compensated, non-resolvable form. 

Pairs of diastereoisomerides are often differentiated by the term 
pseudo (ifj) as instanced by the following alkaloids of ephedra. 



l-Ephedrine d^Ephedrine 

(1- and d- a-hydroxy-fl-methylaminopropylbenzene) 



l-^^s&adoEphedrine d•^p^o^xdQEphedrin€ 

(1-?/;- and d-ip-oL-hydroxy-p-methylaniinopropylbensene 
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Geometric isomers of the ethylene type are defined by the terms 
cis and tranSy whilst for the carbon nitrogen geometric isomerides 
the terms syn and anti are used. 

The benzildioximes illustrate the use of a third term, namely 
amphu 


C.H,-C C-C.H, C-C„H, 

N-OH HON HON NOH 

%yn-Bensiildioxime ontUBenzildioxime 

C«Hs-C C-C„H5 

N-OH N-OH 
zmphi^Benzildioxime 

Alio is also used to signify the less common of the two 
geometric isomers but the term has historical significance only. 

Use of Italics. Italics are used for a prefix which indicates 
an isomer. Thus, o, p, cis, syn, anti, trans, pseudo, meso, 
etc., should all be italicised, but not the terms “nor*^ and “homo.** 
“Nor** should be used to indicate the next lower homologue, 
and “homo,** the next higher: the compounds indicated are not 
isomeric with the parent of the name. 

General Conclusions 

It will be noticed that alternative names are often possible, 
but every name used should be, so far as possible, free from 
ambiguity. The general method of obtaining the name from the 
formula should be as follows: one of the substituents is chosen 
as the principal function — carboxyl, if present, is the invariable 
choice — and is given the lowest possible number; next the longest 
chain carrying that function and the greatest number of substit- 
uents provides the root name. The reverse procedure, deducing 
the formula from the name, consists of looking along the name for 
the syllable not preceded by a number to obtain the root and at 
the termination for the principal function. 

From July 1st, 1942, the composition of all “substances recom- 
mended as medicines*’ must be disclosed. A preparation which 
is official in the B.P. or JB.P.C. may be sold under its official title 
and the constituents need not be enumerated. The constituents 
of all other preparations must be disclosed. If the constituents 
are ojSicial in the P.P. or jB.P.C., an official name, synonym or 
abbreviation must be used. If such be not the case “the accepted 
scientific name, or other name descriptive of the true nature of 
the substance, constituent or ingredient** may be used. 

The “accepted scientific name” may be interpreted as being a 
non-ambiguous, systematic, chemical name: the name should 
disclose to a competent chemist the chemical structure or identity 
of the ingredient. This new enactment focuses attention on the 
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principles of nomenclature. Previously similar provisions applied 
only to substances mentioned in the Poisons List. 

Systematic names are often cumbrous but should always be 
used where it is desirable to indicate the structure of a compound. 
“Decalin*’ and *‘tetralin” give no indication of the composition of 
the compounds; memory must be invoked to associate the name 
with the structure. This in itself is a sufficient plea for systematic 
nomenclature. The study of organic chemistry would be almost 
impossible if the student had to learn individual names for some 
hundreds of thousands of compounds. Systematic nomenclature 
— ^international, if possible — ^is obviously the rational alternative 
to what, otherwise, would be a state of chaos. 


CHEMOTHERAPY 

The Relation between Chemical Constitution and 
Therapeutic Effect 

On the continent the term chemotherapy is restricted to the 
study of substances used in combating an invading organism. It is 
more reasonable to widen its scope to include the investigation of 
all substances, the therapeutic effect of which is related to chemical 
structure. For the purpose of this summary the latter interpre- 
tation will be used. 

The middle of the nineteenth century was a period of great 
activity in the determination of the constitution of the active 
principles of many vegetable drags. One of the most important 
characters of such substances is their physiological action and, 
naturally, attempts were made to relate such activity to the 
chemical constitution of the molecule. Thus the science of 
chemotherapy came into being. Probably the first successful 
generalisation in this field was that of Crum Brown and Fraser 
{Proc. roy, Soc, Edinb., 1867, 560). They showed that various 
alkaloids, possessing the most diverse physiological actions, on 
combination with alkyl halides to form quaternary ammonium 
derivatives, 

NRiR,R3+RX= ^>NR,RsR, 

where RiRgRs are organic radicles of any complexity and RX 
stands for alkyl halide, methyl or^ ethyl iodide, etc., yield sub- 
stances in almost every case possessing the property of paralysing 
the motor nerve-endings in the same way as curare. One can 
obtain, therefore, by methylation of all tertiary bases, quaternary 
ammonium compounds which are much more poisonous than the 
original bases. Curare itself contains the tertiary base curine 
which is not very poisonous, as well as the far more poisonous 
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ammonium base curarine. Curine on methylation yields curarine 
which is 226 times as toxic as the original substance. This 
early success stimulated the hope that it would be possible to 
correlate physiological action with chemical constitution. 

Later, the use of dyestuffs for the selective staining of bacteria 
suggested the possibility of preparing dyes which might kill or 
inhibit the growth of pathogenic organisms. 

Theories of Physiological Action. One of the earliest general hypotheses 
was that of Loew {Naturliche System der Giftwirkungt Munich, 1893) who held 
that all substances which react with aldehydes or amines, either by addition or 
substitution, must possess physiological activity. According to him the greater 
the reactivity the greater the physiological result, e.g., plienylhydrazine and 
hydroxylamine are very reactive to ketone and aldehyde groups — whence 
poisonous both to plants and animals. Aniline is less reactive to aldehydes 
than phenylhydrazine and is less poisonous than the latter. If the chemical 
properties of a substance are made more labile by a change in the character of the 
molecule, then it becomes more toxic, and vice versa, e.g., if the hydrogen of 
the NH group in many alkaloids be replaced by a methyl group the toxicity is 
dimiiiished since the substance reacts less readily with aldehydes. Similarly 
piperidine is more toxic than pyridine, and tetrahydroquinoline is far more toxic 
than quinoline by reason of the fact that the reduced compounds which contain 
secondary nitrogen in place of tertiary have a greater reactivity with protoplasm. 
Compare also pyrogallol (trihydroxybenzene) which is more poisonous than 
dihydroxybenzene (catechol) and phenol. The toxicity of phenols, is, in the 
light of this theory, attributed to their reactivity, especially with aldehydes. 
Salicylic acid (introduction of COOH) is less reactive with aldehydes than 
phenol, hence less toxic. Loew’s theory is restricted to those substances which 
react with aldehyde and amino-groups and offers no explanation for selective 
action. As every tissue contains such groups, all drugs should possess a general 
activity. 

Ehrlich {Proc* toy. Soc., 1900, 424; Studies on Immunity, 1906, pp. 404-442) 
suggested a parallel between the action of a drug and the process of dyeing. 
Witts' theory of dyeing postulates the presence of a chromophore and a salt- 
forming group in the dye and, by analogy, the drug must contain a 
“pharmacophore’* and an anchoring group. Thus, by changing the type of 
anchoring group, the seat of action may be moved and the physiological 
property of the drug altered. In morphine, the anchoring group may be one, 
or both, of the hydroxyls and the protection of these by the entrance of an 
organic radicle, methyl, ethyl, or acetyl, causes the hypnotic power to be 
reduced whilst action on the respiratory centres (produced by morphine to a 
slight extent) is much increased, e.g., codeine and diamorphine. Again, 
benzoylecgonine is^twenty times less toxic than its methyl ester (cocaine). It 
is onl^ necesary for benzoylecgonine to be esterified — ^the alcohol used is com- 
paratively unimportant — ^for the typical action of cocaine to appear, and thus it 
may be that the anchoring group responsible for the local anaesthetic action 
does not become operative until the carboxyl is masked. 

Although these views have not been home out entirely by subsequent work, 
they have proved very stimulating to research and have therefore served a useful 
purpose. One of the main difficulties with such a theory is that it does not 
explain the varying activity of compounds containing the same groupings 
differing only in their orientation. 

It has been suggested that such difficulties may be met by substituting a 
theory of indirect action. Thus, bactericides may function by stimulating the 
formation of antibodies in the host. If this were true the substances should be 
able to promote immunisation, but as yet no evidence in support has been 
obtained. 

Voegtlin iPhysioL Rev., 1925, 63) has suggested that the activity of the 
arseracals is due to their reduction to arsine oxide derivatives which then react 
with the reduced glutathione present in the tissues. But again the selective 
action of isomers is not explained. 

Recently a theory of indirect action has come into prominence which appears 
to be based, in certain cases, upon experimental results. According to this 
theory a drug may exert its activity by interference with an essential enzyme or 
with an essential metabolite. Thus Loew and Navratil attribute the action of 
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physostigmine on the heart to inhibition of choline esterase. The Stedmans 
found that certain simple urethanes which inhibited many of the properties of 
physostigmine also showed this inhibitory power. Gaddum {Pharm. J., 1938, 
271) suggests that some of the effects of ephedrine are due to its inhibition ox 
an amine oxidase which destroys adren^ine and other amines by removing 
nitrogen. Woods (Brit. J. exp. Path., 1940, 21, 74) found that ^-aminobenzoic 
acid antagoiused the bacteriostatic action of sulphanilamide in vitro, and Selbic 
(ibid., 1940, 21, 90) obtained the same result in vivo. Fildes (Lancet, i/1940, 
956) suggested that the activity of sulphanilamide is due to its competition for 
^-aminobenzoic acid which he regarded as a component of an enzyme which 
was an essential metabolite for those organisms affected by sulphanilamide. 
The antagonism of p-aminobenzoic acid and sulphanilamide has been con- 
firmed by several other workers. Mcllwain (Brit. J. es^. Path., 1940, 21^ 136; 
1941, 22, 148) has found that nicotinic acid and pyridine- p-sulphonic acid are 
mutually antagonistic and this lends support to the general theory. Barnett and 
Robinson (Biochem. J., 1942, 36, 364) have shown that pantoyltaurine inhibits 
pantothenic acid, a constituent of the vitamin B 2 complex which is known to be 
an essential metabolite for the growth of a number of organisms. The relation- 
ship of these growth factors and the inhibitor is shown in the following table 



4. 

Cl I *OH •C(CH,)a CHOH CO ‘NH CH, 
CHjCOOH 
P.Tintothenic acid 


CHsOH-C(CH3)iCHOHCONH- 

CHjCH.'SO^OH 

Pantoyltaurine 


If this theory is found to be universally applicable another avenue of ajjproach 
to chemotherapeutic problems is available. An investigation concerning the 
essential factors for growth of an organism might lead to the production of an 
inhibitor for one or more of them. 

Effect of Stereoisomerism. Fischer’s famous “lock and key” simile has 
been invoked to explain the well-ltnown differences in compounds related 
stereochemicalJy. Sometimes the character, as well as the potency, of the 
reaction is different, e.g. f-hyoscyamine and d-hyoscyamine. Difference in 
potency is best illustrated by /-adrenaline which is many times more active than 
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its enantiomoiph. Again cis and tram dichlorethylenes show considerable 
differences in pfosiological behaviour. The characteristic action of the quaternary 
ammonium compounds does not appear to be dependent tq>on the presence of 
nitrogen as it is exhibited by the S, P, and As^ analogues. Such substances 
have one common characteristic — ^the tri-dimensional form of their molecules. 
Physical Factors. Many chemically inert substances possess hypnotic 

E roperties. There appear to be few chemical relationships between paralde- 
y<fe, chloral hydrate, sulphonal, urethanes, and ureides, and hence Overton 
and Meyer independently suggested that similar physical properties were 
responsible for the physiolorical action of bodies belonging to such different 
common chemical types. They proved that it was possible to obtain approxi- 
mately the relative potencies of hypnotics by studying the partition coefficients 
between olive oil and water, Meyer compared partition coefficients with the 
fraction of the molecular weight required to produce immobility, and obtained 
the following results: — 


Substance 

Partition Coefficient 
(olive oil ; water) 

Molecular amount to 
produce immobility 

Methylsulphonal . . 

4.4 

0*0013 

Tetrohal . . 

4*0 

0*0018 

Sulphonal 

M 

0*006 

Bromal hydrate . . 

0-7 

0*006 

Chloral hydrate , . 

0*2 

0*002 

Ethyl urethane . . 

0-14 

0*04 

Alcohol . . . . 1 

0-03 

0*5 


It will be seen that the two methods classify the substances in approximately 
the same order. 

Such a theory accords with the fact that the nerves are surrounded by lipoid 
matter which would protect the nerve fibres from substances insoluble in 
lipoids. On the other hand, the theory does not explain the action of the drug 
on the nerve fibre itself or the specificity of the action of certain identities. 

The physical properties of a drug and its chemical stability may determine 
whether the substance can reach the required seat of action without suffering 
decomposition or general absorption, but it is unlikely that such properties offer 
a complete explanation for the physiological activity. 

Metabolic Reactions. The ultimate fate of the drug in the body is bound 
to have an eflfect upon its activity. In general, the changes which occur lead to 
the production of a less toxic compoimd by way of hydrolysis, oxidation, or 
reduction, sometimes followed by the combination of the product with sulphuric, 
glycuronic, or aminoacetic acid. Hydrolysis takes place in the alimentary tract. 
The saliva usually has little action; salts of organic acids are generally decom- 
posed into the free acid and a chloride of the base, but esters and similar bodies 
are in the majority of cases undecomposed by the gastric contents. In the small 
intestine, however, the dru^ encoimters the pancreatic enxyme, trypsin, and 
an alkaline medium. Trypsin has marked hydrolysing action on estem, anilides, 
and similar bodies, — ^here, after saponification, the components of the drug 
exert their specific action. Oxidation and reduction occur in the tissues and in 
the blood. Aliphatic substances are often completely oxidised to carbon dioxide, 
water, and urea although the methyl froup appears to offer considerable resist- 
ance. For instance, acetone is oxidised with difficulty, diethylketone easily, 
whilst methylethylketone occupies an intermediate position. Primary and 
second^ alcohofe are easily decomposed, whilst tertiary alcohols and chloro- 
derivatives are comparatively resistant. 

Aromatic substances are more stable and the nucleus usually remains intact: 
side chains are converted into carboxyl gu’oups (toluene gives benzoic acid) 
whilst other substances are transformed into the para-hydroxyl derivative. 
Aniline yields p-aminophenol, and this fact accounts for the introduction of 
derivatives of this compound into medicine, phenacetin being a well-established 
example. An interesting action of dcmethylation occurs in the case of xanthine, 
theobromine and caffeine, the first being without action on the heart muscle, 
the second acting slightly and the third showing more marked toxic action. 
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It was found that the products of metabolism after giving caffeine and theo- 
bromine contain xanthine bases poorer in methyl groups than the substances 
given. In man, caffeine is reduced to theophylline, — ^this shows that there, is a 
splitting off of methyl groups, which groups appear to be responsible for action 
on the heart, i.e., there is a relationship between physiological action and the 
changes undergone by the substance in the organism. Reduction occurs much 
more rarely*— quinone forms hydroquinone and certain substituted nitro- 
compounds are reduced to the corresponding amino-compounds although 
nitrobenzene is not converted into aniline. 

It has been mentioned that products of these reactions are often eliminated 
in combination with certain acids. 

Phenols form the potassium sulphviric esters unless the phenol is relatively 
non-toxic when it is eliminated unchanged. Methyl salicylate combines with 
sulphuric acid, but salicylic acid, owing to the presence of tlie carboxyl group, 
forms the ester with aminoacetic acid. Aliphatic compoxmds eliminated with 
glycuronic acid, CHO(CHOH) 4 ‘COOH, probably react with glucose to form 
a glucoside which is then oxidised to the glycuronic acid derivative. Aromatic 
compounds form an additive compound with the aldehyde group of this acid. 
The condensation with aminoacetic acid can be illustrated by the formation of 
hioDuric acid:— 

CaHs-COOH+NHsCHa-COOH ^CaHaCO-NHCHaCOOH 

Thus, benzoic acid, derivatives of benzoic acid, and similar substances formed 
by oxidation are eliminated as hippuric acid and its derivatives. 

The possibilities of such reactions make it necessary to Icnow whether the 
physiological effect produced by a compound is in fact due to that compound 
or to an artefact formed after absorption. It was once thought that the action 
of choral hydrate was due to its decomposition into chloroform in the body, 
but it was later determined that the hypnotic action was due to the corres- 
ponding alcohol produced by the reduction of chloral. An interesting sequel 
was the introduction into medicine as a basal narcotic of a solution of 
tribroraoethyl alcohol in amylene hydrate (Bromethol). 

From the above survey it is apparent that no one theory explains satisfactorily 
physiological action, and few generalisations can be made. In fact the original 
finding of Crum Brown concerning quaternary ammonium compounds still 
remains almost unique. Other fairly well-established generalisations may include; 

(a) benzoylation of amino-alcohols always gives rise to local anaesthetics; some- 
times the use of the p-aminobenzoic derivative is preferable as in procaine: 

(b) the ^-position in arylaliphatic amines (e.g., P-phenylethylamine derivatives) 
appears to be of importance in sympathomimetic compounds; (c) the ethyl 
group is important in certain classes of hypnotics: (d) the introduction of 
strongly acidic groups such as the carboxyl and sulphonic acid groups, often 
reduces toxicity and activity. Acylation of amines produces the same effect. 

In addition to these few generalisations, a vast amount of information has been 
obtained, but the findings are applicable only to the series concerned. However, 
the following summary of the effects of common groupings may serve to 
illustrate the type of knowledge available. 

Inorganic Substances. Blake, in 1839, stated that any action was due to 
the electro-positive radicle, acid groupings being inert. In 1881 it was stated 
that activity increased with increase of atomic weight amongst isomorphous 
substances — e.g., Li, Na, Rb, Cs, Ag and Tl; Mg, Mn, Co, Ni, Cu, Zn, Cd; 
Ca, Sr, Ba. Potassium and ammonium provide exceptions but these are also 
exceptions to Mitscherlich’s law of isomorphous substances possessing similar 
spectra. 

Amongst the electro-negative elements there appears to be no relation between 
activit 3 f and atomic weight. The effect appears to be due to the ions and 
hence ionisation plays an important part; mercmric cyanide is soluble but little 
ionised and is much less poisonous than mercuric chloride. Phosphonium, 
arsonium and stibonium bases exhibit no reactions of P, As, or Sb but resemble 
the corresponding nitrogen compounds. 

Organic Substances* Aliphatic compoimds mainly produce 
hypnotics, and aromatic compounds antipyretics. 

Hydbrocarbons. Aliphatic hydrocarbons which exhibit vola- 
tility and solubility are narcotic, the activity reaching a maximum 
at Cb and C?. Activity is increased on the introduction of a 
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double bond. Amongst aromatic hydrocarbons benzene com- 
pounds show a paralysing action on the motor nerves and a further 
effect on the brain and spinal cord. Naphthalene is less toxic 
than benzene. 

Alkyl Groups. In homologous series of compounds produced 
by varying alkyl radicles, peaks of activity occur — ^not always at 
the same point. The ethyl group appears to be particularly 
effective in hypnotics as illustrated by the sulphones. More 
generally the peak occurs with the butyl or amyl member. 

In derivatives of barbituric acid the two substituent groups on 
the 5 -carbon atom should together contain not less than 4 or 
more than 8 carbon atoms, and at least one of the groups should 
be aliphatic. Outside these limits derivatives are either too toxic 
or too inactive for use. 

Replacement of hydrogen of the nucleus by methyl produces 
an increase in the effects, c/. also the methylation of xanthine 
iantea). Replacement of the hydrogen of a hydroxyl group often 
reduces activity, £/., catechol, C6H4(OH)2(l : 2 ), guaiacol, 
CflHAOH'OCHg, and veratrole, CeH4(OCHj)2. Again ortho-- 
methoxybenzoic acid, CcH40CH8*C00H, and anisic acid, 
CeH40CH3*C00H(l : 4 ), are less active than salicylic acid, 
C«H40H*C00H, but this is not invariably true — resorcin, 
C6H4(OH)a(l : 3 ), is far less poisonous than dimethyl-resorcin, 
C«H 4 ( 0 CH 8 ) 2(1 : 3 ), 

Alkylation of amines reduces toxicity. Some interesting cases 
of specificity occur: for instance, certain dyes containing the 
diethylamino group stain nerve fibres whereas the corresponding 
methyl derivatives are inactive (Ehrlich and Michaelis) ; p-phene- 
tolcarbamide, CaHsO-CeHi'NH'CO-NHa (dulcin), is intensely 
sweet whilst the methyl analogue is tasteless. No general rule 
can be postulated concerning the introduction of the phenyl 
group. 

Hydroxyl Groups. Depend upon the function which they 
perform. 

Alcohols, Narcotic action reaches a maximum at C^, and 
activity increases with the branching of the chain: secondary are 
more active than primary, tertiary than secondary; e.g., amylene 
hydrate. Introduction of further hydroxyls reduces activity, the 
effect being roughly proportional to the number present. Solu- 
bility in water increases as does the property of sweetness, viz., 
monohydric alcohols, glycols, glycerol, mannitol, etc. 

Phenols, Introduction of —OH into the aromatic nucleus 
increases activity and often promotes antiseptic qualities. Amongst 
the homologues of phenol, increase in molecular weight is accom- 
panied by increased activi^ and reduced toxicity. Polyhydroxy- 
phenols are still more active and the meta compounds are least 
active: phloroglucinol is the least active of all the di- and tri- 
hydroxybemenes. Alkyl resorcinols are stronger bactericides 
than resorcinol, the peak being reached with 4 -hexylresorcinol. 
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Halogens. In aliphatic bodies there is increase in narcotic 
power, but there is also an increase in depressant action on the 
heart and blood vessels* The narcotic power and toxicity of 
chlorine compounds is well seen in the case of the chlorhydrins, — 
narcotics and vasodilators derived from glycerin which is inert, 
tri-chlorhydrin being most active and the mono-compound least. 
Note that in the case of the tri- and mono-chloracetic acids 
the toxicity is reversed. Halogen introduced in the benzene 
nucleus causes little alteration in properties. Organic iodine 
compounds differ from those of chlorine and bromine in having 
greater antiseptic and toxic properties and diminished hypnotic 
effects, c/., CHCls, CHBra, CHI3. 

Although the entrance of halogens increases the narcotic action of a drug, 
the molecule acts as a whole, neither chlorine nor bromine being set free in the 
tissues. Examples: chloral hydrate, chlorbutol. — ^J. Grier, Briu colon. Drugg., 
i/1913, 282. 

Aldehydes. Formaldehyde is very reactive chemically and 
physiologically. It is a strong irritant to the mucous membrane 
and coa^ates proteins. Acetaldehyde produces excitation and 
then anaesthesia. Paraldehyde is stronger in action than the latter. 
By entry of OH into the aldehyde molecule and by condensation 
of these bodies to form aldols, reactivity is lowered, as also physio- 
logical power — the sugars are practically inert. The aromatic 
aldehydes are of low toxicity. 

Ketones. Similar to alcohols — narcotic. Hypnotic action is 
seen in the mixed ketones, e.g., acetophenone, CgHj * 00 * 011 3 . 

Acid Groups. The introduction of such groupings usually 
increases considerably the solubility and therefore the “dispersi- 
bility” of a compound. Hence they cause generally a decrease 
in activity or total suppression, e.g., substances containing an 
OH group, on combining with sulphuric acid, lose their toxicity 
— phenol is toxic but phenylsulphuric acid is harmless, cf. also 
morphine, Ci 7 Hi 7 NO(OH) 2 , and morphine-sulphuric acid, 
Ci 7 Hi 7 N 0 ( 0 H)* 0 *S 02 * 0 H — this latter is practically inert. 
The sulphonic acids of various drugs are in nearly every 
case of little use; the introduction of carboxyl (COOH) is almost 
analogous. For example, COOH reduces the toxicity of benzene, 
which can be taken in doses of 8 g. per day in comparison with 
a dose of 12 g. to 16 g. of benzoic acid. Methylamine, NH 2 CH 3 , 
is toxic; glycine, NH 2 CH 2 *COOH, is harmless. If the carbo- 
methoxy group in cocaine be hydrolysed there is a total loss of 
activity which is regained on esterification. 

Acylation of amino groups — ^i.e. the introduction of an acid 
residue — ^has a similar effect on toxicity. The base is liberated 
slowly by hydrolysis and thus the action is retarded and the 
concentration of the base remains below the toxic limit. The 
acetyl group is most generally used but the lactyl, benzoyl and 
salicyl are not uncommon. Practically all synthetic antipyretic 
and analgesic drugs contain the acetyl radicle. Not only so but it 
occurs m such naturally occurring pain-relieving drug-principles 
as aconitine and colchicine. 
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Nitro and Nitroso Groups. Replacement of the hydrogen 
of the hydroxyl-group by the nitro- and nitroso- groups yields the 
nitrates and nitrites respectively. Both these classes of substances 
are vasodilators. Peak of activity is obtained at Cs (amyl nitrite), 
the nitrites of secondary and tertiary alcohols being stronger 
than those of primary. Glyceryl trinitrate and erythritol tetra- 
nitrate are examples of nitrates used for the same purpose. 

Introduction of the nitro group into aromatic compounds 
invariably increases toxicity and is not accompanied by any action 
of dilatation. 

The CN Radicle. Isocyanides (isonitriles) cause paralysis of 
the respiratory centre and the cyanides (nitriles) produce coma. 
Neither, however, are as poisonous as HCN. The lower members 
in the fatty series, CH3CN and C2H6CN, are less poisonous than 
the higher — cyanacetic acid, CNCHg'COOH, is practically non- 
toxic. Cyanogen chloride, CNCl, on the other hand, is very 
toxic as it readily yields HCN. 

Basic Nitrogen Groups. These can produce in either series 
important changes. The introduction of alkyl groupings into 
such bodies increases basicity and reduces toxicity and as before 
gives hypnotic effect, e.g., carbamic acid, NHaCO( 3 H (poisonous), 
gives urethane (ethyl carbamate) — ^more stable and hypnotic. 
Hydrazine, NHa— NHg, is far more toxic than NH3, but the 
tetra- and penta-methylenediamines are non-toxic. 

The entry of the amino group into the^ benzene nucleus forms 
the groundwork of a large number of antipyretics and analgesics. 
The aromatic amines are less basic than ammonia. Aniline, like 
ammonia, produces convulsions, but like benzene it also causes 
paralysis of muscles and nerves, and if one of the hydrogen atoms 
of the NH2 group be replaced by alkyl the convulsions disappear 
but the paralysing action remains. If a hydrogen atom in the 
nucleus be replaced by a single atom, e.g., Br, the convulsive 
effect is retained, and if it is replaced by an alkyl group the effect 
is increased, but if a complex group, especially an acid group, e.g., 
SOsH, enters the nucleus, the effect is lost, e.g., in aminobenzene- 
sulphonic acid, C3H4’NH2'S03H. All these derivatives, e.g., 
aniline, have a toxic action on the blood, forming methsemoglobin. 
As a rule, aromatic derivatives of NHs lower body temperature. 

Alkaloids. No general clue to physiological effects is possible 
since in most cases the whole molecule appears to be essential. 
Most alkaloids possess valuable and potent physiological actions 
often accompanied by dangeroiis and unwanted side effects, as 
witness the habit-forming characteristics of morphine and 
cocaine. For this reason the efforts to synthesise compounds 
retaining the physiological effect of many alkaloids, but without 
the unwanted reactions, have not only contributed new and 
important drugs but have been instrumental in widening the 
boundaries of knowledge of chemotherapy. The following 
summary contains many of the recent introductions of synthetic 
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‘‘chemical improvements” of certain alkaloids which have been 
produced by work along these lines. 

(See also J. A. Aeschlimann, J, Soc, chem. Ind„ Lond„ 1935, 
136T.) 

Quinine, This alkaloid has both antipyretic and antimalarial 
activity. Consideration of the activity of the various cinchona 
alkaloids as antimalarials indicates that neither the methoxy group 
nor the double bond present in quinine is essential. On the 
other hand the alteration of the secondary alcoholic group in 
quinine by oxidation or reduction destroys the activity. The 
synthetic antimalarials that have been introduced bear little 
relationship to quinine in structure and hence it appears that there 
are two essentials necessary for antimalarial activity: the presence 
of a quinoline nucleus and a centre of strong basicity. 

The first synthetic antimalarial was pamaquin (I), introduced 
in 1927 under the name of Plasmoquin. This substance acts at 
a different stage in the life history of the parasite from quinine 
and was obtained as a result of studies on the molecule of 
methylene blue which was known to possess some antimalarial 
activity. Mepacrine (II), introduced under the name of Atebrin, 
was the result of the introduction of the basic side chain of 
pamaquin into other nuclei. Mepacrine acts similarly to quinine. 



NH*CH(CH3)‘[CH2]3'N(C2H,,)a 


I 



A large number of compounds similar to the above types have 
been produced in recent years (Pyman, Chem, Ind, Rev,^ 1930, 
758; Kernack, J. chem. Soc.^ 1931, 3089; Mike and Robinson, 
J, chem, Soc.f 1933, 1467; Madison and Strukow, Arch, Pharm., 
Berl.y 1933, 2K1, 359; 1934, 272 ^ 74) from which it appears that 
the 6-hydroxy-derivative instead of the alkoxy-derivatives are 
worthy of attention. 

Little success has been achieved with synthetic antimalarials 
closely related to the quinine molecule. The first substance of 
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this nature possessing some activity, obtained by Ainley and King 
{Ptoc, roy, Soc.y 1938 , 125 , 60 ), was 4-.(6-methoxyquinolyl)*a- 
piperidylcarbinol (III). It had about the same M.T.D. as quinine 
but was about one-half as effective in terms of the therapeutic 
index. 


c^- CHj 

CHCH = CH, 


r T 



CHOH-CH 


-CH, 


Quinine 



It is remarkable that N-alkyl derivatives of (III) possess no 
activity in spite of the fact that both nitrogens in quinine are 
tertiary. 

Ergot Alkaloids. The constitution of the ergot alkaloids still 
remains unknown, and the problem becomes ever wider by the 
isolation of new alkaloids. However, Foumeau and collaborators 
have found that the benzdioxan derivative (IV) possesses many of 
the characteristic actions of the ergot alkaloids. 
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Atropine, Tropic estep of amino-alcohols simpler than tropine 
are found to possess antispasmodic properties. It is claimed that 
the antispasmodic action of Syntropan (V) is greater than that of 
atropine, whilst its mydriatic action is less, and it does not interfere 
to such an extent with the secretory functions. (Fromhery, Arch, 
exp. Path. Pharmak.i 1933, 173^ 86.) 


(V) 




-C00'CH2C(CH3)2CH8N(C2H5)2 
I 

CH.OH 


The /-tropic ester is again much stronger than the optical 
enantiomorph* 

Physostigmine. This substance is the only alkaloid which is 
used as an injectable peristaltic, but it possesses two important 
unwanted properties: it is very unstable and too toxic. Following 
the diagnostic work of Barger and Stedman {J, chem. Soc., 1921, 
891; J. chem. Soc., 1923, 759) the latter contributor and his co- 
workers have synthesised a large number of “simplified physostig- 
mines” {Biochem. J., 1926, 719; 1929, 17; J. chem. Soc., 1929, 
609; J, Pharmacol., 1931, 259), all of which possessed a miotic 
action and were unstable in solution. Prostigmin (VI) (see 
Laficet, i/1934, 942) was introduced as a compound having a 
stronger peristaltic with a smaller miotic effect than physostigmine. 


(VI) 




0C0*N(CH3)2 


N(CH3)3-S04CH3 


The action of these compounds has received considerable 
attention as a result of their use in the treatment of myasthenia 
gravis (see also Lancet, i/1934, 1200; Brit. med. J., 1/1935, 
432). At first it was thought that this successful application 
was due to their anti-curare effect — a reaction which is remarkable 
as Prostigmin is a quaternary compound itself — but it has since 
appeared that the action is due to the prevention of a too rapid 
hydrolysis of acetylcholine (see Bioche7n. J., 1932, 56; Brit, med, 
J., i/1934, 838). 

Local Anaesthetics, Most local anaesthetics have been 
derived from a consideration of the chemical structure of cocaine. 
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CHr, CH CH COOCHa 

N CHg CHO CO 
CHa CH CHa 

,1 m 

Pyrollidine Piperidine 
ring ring 

None as yet has been prepared containing the pyrollidine ring, 
but j 8 -eucaine (the lactate of the base being known as benzamine 
lactate) reflects the piperidine nucleus. Many have been derived 
by imitating the amino-alcohol structure represented in bold type 
in the above formula and sufficient data is available to say that all 
amino-alcohols, if esterified with a certain range of acids, yield 
local anaesthetics. Compare the following: — 

Structure in cocaine, 

R-N(CH 3 )-CH(R)-CHa~C(R)HO -CO -CeHs. 

Tutocaine base, 

CH 3 -N(CH 3 )~CHa-CH(CH 8 )~C(CH 3 )HO *CO •C 6 H 4 NH 2 . 

Butyn base, 

(C4H3)2N-CH2~CH3-CH30 -CO -CcH^NHa. 

Novocain base (Procaine), 

(C 3 H 5 ) 2 N-CH 2 -CH 2 -O -CO -CsH^ -NHa. 

Stovaine base (Amylocaine), 

(CH3)2N-CH2-C(CH3)(CaH6) *0 CO CoHe- 

The above examples illustrate the fact that the number of 
carbons between the amino and alcoholic groups need not be the 
same as in cocaine: Tutocaine most closely follows the cocaine 
plan but procaine and amylocaine depart from it. The acid used 
for esterification of the amino-alcohol is in many instances p- 
aminobenzoic acid as this appears to be more effective than 
benzoic acid. The simple esters of aminobenzoic acids and their 
derivatives, such as benzocaine (ethyl p-aminobenzoate), ortho- 
caine (methylester of p-hydroxy-jw-aminobenzoic acid) and 
propassin (propyl j^j-aminobenzoate) indicate that the anaesthetic 
activity is retained in some measure by comparatively simple 
molecules. 

General Anaesthetics. Since the introduction of ether by 
Long in 1842, closely followed by chloroform and nitrous oxide, 
few additional substances have been introduced as general 
anaesthetics. Practically the only other substance of importance 
is ethylene, which covers the same field as nitrous oxide. 

Recently two new anaesthetics have been introduced, a prepara- 
tion of vinyl ether (Vinesthene) and cyclopropane. Insufficient 
evidence is available concerning the latter but the former appears 
to induce anaesthesia very rapidly, allows quick recovery and 
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produces complete relaxation of the muscles. It has also found 
use in obstetrics. Another approach to this problem is illustrated 
by the introduction of bromethol (tribromoethyl alcohol dissolved 
in amylene hydrate) and the use of some of the newer barbiturates. 

Barbiturates. 5 : 5'-Dialkyl or aryl derivatives of barbituric acid 
(inalonylurea) form potent hypriotics. The number of carbon atoms 
in groups occupying this position should be between four and 
eight, one group being aliphatic. The use of some of the newer 
derivatives for producing basal anaesthesia has stimulated interest 
in this group, but there appears no distinct division into those 
which can be used for this purpose and those which are only useful 
as hypnotics. The table below gives the constitution of the 
groupings occupying the 5 : 5'-positions in malonylurea in the 
more important members of this group. 

Phemitone and hexobarbitone illustrate a new departure — ^the 
formation of such compounds from methylurea instead of from 
urea. 

The open chain ureides are much less active and much less 
toxic than the barbiturates, e.g., carbromal. 
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Bactericides* The cresols are approximately 2i times as 
active as phenol whilst with thymol the figure reaches 25. Toxicity 
is reduced with increase of molecular weight. Johnson and 
Lane (1921) determined the phenol coefficients for a series of 
4-alkylresorcinols which increase up to the hexyl derivative 
(50) and then decrease (Dohme, Cox and Millar, 1 926). Coulthard, 
Marshall and Pyman studied the variation of phenol coefficient 
with increase in the w-alkyl-side chain in the 4-7z-alkylphenols, 
4-w-alkylguaiacols and 4-w-alkyl-w-cresols. The w-amyl deriva- 
tive was always the most active and the alkylcresols were all more 
active than the alkylphenols whilst the alkylguaiacols occupy an 
intermediate position. 4-«-Amyl-?w-cresol exhibited a phenol 
coefficient of 280 and had about half the toxicity of hexyl- 
resorcinol. Attention has also been directed to the chloro 
derivatives of cresols and xylenols by the success of certain 
proprietary disinfectants, e.g., 




The number in the ring is the phenol coefficient. In the series 
represented by the two latter formulse R must be butyl and amyl 
respectively to obtain greatest activity. 

All phenol coefficient figures must be regarded with reserve as 
they refer only to one organism and to a particular set of experi- 
mental conditions. The figures may vary widely with differpt 
bacteria, but they are useful in providing a rough classification 
of compounds belonging to closely related series. 

Derivatives of 2 : 8-diamino-acridine (VII) occupy a special 
position in the treatment of wounds as they are not inactivated in 
presence of serum. Their introduction is mainly due to the work 
of Browning in 1917. 
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Proflavine is the sulphate of (VII); acriflavine is a mixture of 
the hydrochlorides of (VII) and (VIII); whilst euflavine is a 
mixture of (VII) and (VIII). Albert and Linnell (1935-1938) 
prepared all the possible monoaminoacridines and diamino- 
acridines. 

It was found that all compounds containing a 1 -amino sub- 
stituent were inactive and showed no fluorescence in solution. 
Amino groups in positions 2, 3, 4 and 5 increased the antiseptic 
activity of the acridine molecules, but toxicities and bacteriostatic 
properties were not parallel. 2 : 7-Diaminoacridine was found 
to be the best of this series of compounds and its toxicity, com- 
pared with the commercially available flavines, was 2 : 7-diamino- 
acridine, 1 ; proflavine, 2*5; acriflavine, 10. Later work of 
Falconer and Russell (Proc. R. Soc. Med., 1940, 33, 494) has 
centred attention on 2 : 7-diammoacridine as the best available 
antiseptic for the treatment of injuries to the living brain, whilst 
Manifold (ibid., 1940, 33, 498; also Brit. med. J., 1940, 631) has 
shown that it is much less toxic to brain tissue than acriflavine 
or proflavine. Linnell and collaborators have extended the 
exploration of the acridine nucleus to derivatives of dihydro- 
acridine (the acridanes), the chloro-amino derivatives and the 
chloroalkoxy compounds (see Quart. J. Pharm., 1938, 240; 
1940, 162; 1942, 31; J. chem. Soc., 1942, 377). 

Organic Arsenicals. Bunsen first drew attention to the fact 
that cacodylic acid was almost non-toxic but Armand Gautier 
was the first to introduce organic arsenic compounds into medicine. 

An aliphatic derivative containing arsenic, Arrhenal, CHsAsO 
(ONa) 2 , is used as a general tonic but such substances are without 
action upon spirilla and trypanosomes whereas the aromatic 
compounds have a pronounced effect. Atoxyl, />-amino-arsonic 
acid, was used in control of sleeping sickness, of which the causal 
agent is Trypanosoma gamhUnse, although in vitro it exhibits no 
action against trypanosomes. Ehrlich supposed that it was 
reduced in the living organism and that the product was the 
actual agent in the trypanocidal action. Although this view 
has not been entirely substantiated it led to the introduction 
of Salvarsan (arsphenamine) and its derivatives neoarsphenamine 
and sulpharsphenamine, in which the arsenic is in the trivalent 
condition and which possess a much more satisfactory gap 
between the curative and the toxic doses. Arsenophenylglycine, 
another compound of trivalent arsenic, is ve^ active in trypano- 
somiasis but has no action in spirillosis, whilst the reverse holds 
true for arsphenamine. The superiority of trivalent arsenic 
compounds has not been substantiated as tryparsamide, sodium 
N-phenylglycineamide-^-arsonate, and acetarsol, 3-acetylamino- 
4-hydroxyphenylarsonic acid, both contain the arsenic in the 
pentavalent condition: these compounds have the great advantage 
of being well defined crystalline identities which may be com- 
pletely standardised by chemical analysis whereas the arsphena- 
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mines require a biological toxicity test in addition. Acetarsol 
was the first compound containing organic arsenic which exerted 
its effect when taken by mouth. 

During the period 1931-1936 an extensive series of new 
organic arsenical compounds has been prepared at the Chemical 
Research Laborato:^, Teddington, under the direction of Sir 
Gilbert Morgan, with the object of replacing or supplementing 
tryparsamide. The compounds possessed the general formula 
(IX) which combined in one structure the acyl and amide types 
represented by acetarsol (X) and tryparsamide (XI) respectively. 



NH*CO •(CH2)n-CO -NRiRg 
(IX) 



.(X) 



NHCHjsCO'NHa 

(XI) 


From over 100 active compounds, sodium succinanilomethyl- 
amide-jp-arsonate (Fig. IX, n=2, Ri=H, R 2 =CH 3 ), now known 
as Neocryl, has been selected for human trials under the auspices 
of the Therapeutic Trials Committee of the Medical Research 
Council. It is still too early to give a final opinion as to the value 
of Neocryl but it appears to be much less toxic than tryparsamide. 

Streptococcicides. One of the most important developments 
of recent years has been the introduction of derivatives of jp- 
aminobenzenesulphonamide (XV), following the work of Domagk 
(1935), as specifics in streptococcal infections. Domagk found 
that the dye, 4'-sulphamido-2 : 4-diaminoazobenzene, loiown as 
Prontosil (red) (XII) had the property of protecting mice against 
infection with virulent strains of haemolytic streptococci. A 
soluble form (XI Ia) was also introduced for parenteral administra- 
tion: these substances have a potent action on streptococci localised 
in the body although they have little action in vitro. 
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NH., 

Prontosil “red” 
(XII) 


HoN* 



■SO.Na 


Prontosil S 


It was established that the active fragment of these dyes was 
^-aminoben 2 enesulphonamide QCIV) and that this compound 
was formed in the animal organism by scission (Buttle, Gray and 
Stephenson, Lancet^ i/1936, 1286; Kellner, Thhey 1936, Paris; 
Fuller, Lancety i/ 1937, 194). The results obtained with sub- 
stances of this class against strepto-, pneumo- and staphylococcal 
diseases such as pneumonia and puerperal septicaemia, were often 
miraculous and hence it is not surprising that the subject has 
attracted large numbers of research workers. Up to 1940 some 
3000 derivatives of p-aminobenzenesulphonamide had been 
prepared and tested. As a result of this work it is probably correct 
to say that a nitrogen para to a sulphur atom in a benzene ring 
(XIV) is essential for activity. 



(XIII) 



(XIV) 


The related ortho and meta compounds of (XIV) are inactive. 
The hydrogens of thep-amino group may be replaced by a number 
of substituents without complete loss of activity; the hydrogens 
of the sulphonamide group may also be replaced by certain radicals 
whilst the activity is retained. The corresponding ^-aminobenzene- 
sulphonic acid, jf)-hydroxybenzenesulphonamide, and benzene- 
sulphonamide itself, have little activity. Nuclear substitution of 
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the ring carrying the p-nitrogen and sulphur almost invariably 
causes complete inactivity, although other cyclic systems attached 
via substitution of the amino group can be varied in many ways. 

In addition to sulphanilamide (XIV) a comparatively small 
number of sulphonamide derivatives are in common use, of which 
the following are the most important: — 



(XV) 




Sulphathiazole 

(XVf) 



Sulphadiazine 

(XVII) 

Sulphanilamide, which is by far the cheapest substance of this 
^oup, should be used when contrary indications are absent, 
bulphapyridine appears to have become established as the best 
derivative for certain types of pneumonia. The claims of sulpha- 
tmazole and sulphadiazine to attention are based upon lower 
toxicity , but they have been available for too short a time to make 
any firm statement about them. Sulphadiazine is stated to be 
particularly free from toxic effects and a high concentration may 
be maintained in the blood {Brit, med. ./., i/\^42, 10). 
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The toxic effects of these derivatives are usually not of serious 
moment but can be very unpleasant and one of the major objec- 
tives of research is the reduction or elimination of this toxicity. 

Sulphanilylguanidine, p-NH 2 -C 6 H 4 -SOa*NH*C( : NH)-NH 2 , 
the preparation of which has been described by Anderson and 
Cruickshank {Brit, med, J., ii/1941, 497) is a compound which 
is said to be valuable as an intestinal antiseptic in the treatment 
of bacillary dysentery. The preparation of the compound (XVIII) 
is protected by patent (Brit. Pat. 531957) and antimalarial activity 
is claimed for it. If this is substantiated, it will extend the 
usefulness of the sulphonamides to another important field. 



Little success has been encountered to date in introducing the 
sulphonamide group into other important chemical nuclei; for 
instance, the acridine derivatives so far obtained have been 
disappointing. 

Future work on the sulphanilamide molecule has the dual 
objective of reducing toxicity and, by varying the molecule, 
extending its usefulness against other organisms. 

Sulphones. Certain sulphones, such as ^p'-diaminodiphenyl- 
sulphone (XIX), have been found to possess a much greater 
activity than sulphanilamide, but, imfortunately, this was coupled 
with a greater toxicity. The sulphone molecule, however, 
appeared to be less susceptible to loss of activity by modification 
than sulphanilamide. For instance, the diacetyl derivative (XX) 
retained much of the activity of the parent body, but was much 
less toxic. Again, the corresponding sulphoxide (XXI) and 
sulphide (XXII) still possessed some activity. 
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Pot these reasons this sulplione molecule may provide an even 
more fruitful source of new compounds than sulphanilamides. 

Anderson (J. Amer, chem. Soc., 194L 63 
1930; Chem. Abstr. A. 1942, jfi, 119) have prepared a series of 
compounds related to (XIX), two of which (XXIII, XXIV) were 
highly active against streptococcal and pneumococcal infections in 
mice, but less toxic than the type. The compound (XXIV) is most 
mterestmg when compared with sulphapyridine (XV), It may be 
mat the introduction of the pyridine molecule into the sulphone 
held will y^ld as mteresting results as it did amongst the sulphanil- 
“couraging results have been obtained by Feldman 
(Proc.Mayo Ckn., 1941 , 187 ; 1941 , W, 125 ) in the treatment 
fc “ guin^-pigs with “promin,” the sodium salt of 

the NN -diglucosesulphonate of (XIX); its value in human 
infections is not yet established. 

An excellent summary of the early work in this series will be 
found in the Chemical Review for 1940. 


Hwmones* A remarkable instance of the changes in 
function following comparatively small changes in chemical 



CHEMOTHERAPY 


493 

constitution is afforded by the natural substances based upon the 
cyclopentenophenanthrene skeleton (XXV). The table on p, 494, 

illustrates the main types of 
compounds belonging to this 
class of substances, and it 
should be immediately ap- 
parent that fundamental 
differences in physiological 
effect are accompanied by 
comparatively slight changes 
in chemical constitution. 


(XXV) 


n tr 



C 

u 

jr> 


i 


A 

B 

1 J 





It will be noticed that throughout this series of substances, 
from cholesterol to testosterone ffiere is a progressive shortening 
of the side chain at Cj?- The main difference between pro- 
gesterone and corticosterone appears to lie in the constitution of 
the Ci 7 group. That the -CO’CHaOH in corticosterone is 
important has recently been demonstrated by Linnell and 
Roushdi (Quart. J. Pharm., 1939, 252; ibid., 1941, 270; Nature^ 
Lond.y i/1941, 595), who have produced two synthetic com- 
pounds containing this group which possessed biological activity 
similar to that of corticosterone. 

The main difference between the male and female sex hormones 
appears to be in the degree of unsaturation. 

A considerable amount of work concerning the relationship 
between chemical constitution and physiological activity amongst 
the oestrogens, has been done in recent years. Varying oestrogenic 
activity (ranging from compounds showing small but definite 
activity to those 10,000,000 times more potent) has been found 
in derivatives of phenanthrene (see rings A, B, C), anthracene, 
diphenyl, diphenylmethane and stilbene. 

Dodds, Goldberg, Lawson and Robinson (Nature^ Lond.y 
i/1938, 247; cf. Lancet y ii/1938, 1389) produced 4 : 4'-dihydroxy- 
a : jS-diethylstilbene (stilbcestrol, XXVI), which was actually 
slightly more potent than the natural hormone. If figures XXVI 
and XXVII are observed an apparent similarity in molecular 
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CEstradiol , 1 
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outline of this compound and oestradiol can be seen and it was 
suggested that this similarity might account for the remarkably 
high potency of the synthetic compound. Hexoestrol — in which 
the aliphatic double bond of stilboestrol is reduced — is even slightly 
more active (see Docken and Spielman, J, Amer. chem, Soc., 
1940, 62, 2163, Chem. Abstr. A, 1940, 11, 342). 



StilbcEstrol 

(XXVII) 

CEstradiol 


Rings W" and W are the same in each compound; rings X 
and Y may be considered to be simulated by the open chain 
structure X' Y'; ring Z' may be made by incorporating the 
angular methyl group into ring Z. On the other hand, the differ- 
ences between the two structures ' are more fundamental: 
oestradiol has a condensed ring structure and this does not apply 
to stilboestrol; the degree of saturation in the two compounds is 
widely different; both hydroxyls in stilboestrol are phenolic, 
whereas in oestradiol one of them is a secondary alcohol. If this 
simulation of architectural plan is of moment, it appears that the 
3 ; 4^-dihydroxy analogue of stilboestrol is closer to the structure 
of oestradiol than the 4 : 4'-dihydroxy compound as the Civ 
hydroxyl is on the carbon “next door” to ring Y. Linnell and 
Sharma (Quart. J. Pharm., 1941, 259) prepared this compound 
and found it to be much less active than stilbctestrol. It is 
probable, therefore, that simulation of architectural plan does 
not account for the high activity. 

Linnell and Shaikmahamud have prepared the compound 
(XXVIII) which simulates the structure of oestradiol to the same 
degree as stilboestrol, but in a different manner. It will be noticed 
that the ethyl groups forming and Y"^ (XXVIII) are carried 
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(XX^lf ^ ^ “ ' i?-carbons as in X' Y' 



(XXIX) 


If the simulation theory were sound the compound would be 

®^?rTd?nl of stilboestrol or 

cEstradiol : if this is not true it should fall into place as a homoloaue 
of 4 ; 4 (hhydroxystilbene. The compound was found to be 
of about 2 mg (the figure for stilboestrol is about 
u ly) and thus was placed in the latter category. 

of tHese studies Linnell and collaborators suggested 
that the molecular fragment of importance for oestrogen activity 
skeleton of 4-hydroxypropylbenzene (Xx!x). Stil^ 
bcestrol can be considered as two such fragments joined through 
their a-carbon atoms; it may be discerned in the natural oestrogens 
tI’ it is not present in the 

tSic iJ? * ®^ort summary of work in 

thp methods used in address- 
ed constitution 
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ACTION OF ACIDS ON THE COMMON METALS AND THEIR OXIDES 

The reaction between acids and the common metals is a matter frequently arising and one concerning 
which information is not always available. 
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Substance 


I I3Vdrockejoric Acm 


JMLexrcmaxry 

; Kotr, No action. 

No action. 


Oold. ]I>itto. 

Ditto. 

IVlercxrry C-»cJ 
Oarfae, 

CYellow oar redL 
variety>, H^O- 

f 

^ Hot. Soluble. 
t Forms 

1 Cold. 

-f — 

Soluble. 
Pomns 
HeCI,. 
Ditto. j 

3>7ickol 

1 

j X7ot. Soluble. 

Poarms 
; NiCla. 

1 

Very slowly I 
soluble. ] 

POXTXXS 1 

NiCl.- 


1 Cold- Ditto. 

Ditto. j 

r 

Nickel <-ovts> 
Oacade, 

NiO. 

1 Hot- Soluble. 

Porms 

NiCl,. 

Cold- Ditto. 

1 

Soluble. 1 

Forms * 

Nad,. t 

Ditto. 1 


Substance 

HYX>R0CHI.0R1C A.CID 

Cone.* Dilute* 

Sp. gr- 1-16 Sp, gr- 1-048 

N'ickel (-ic> 
Oxide, 

Ni,0,. 

Hot. Soluble. 

Pomas 
NiCl, and 
oxygen. 
Cold. Ditto. 

Soluble. 

Foirms 

NiCl, and 
oxygen. 
Ditto. 

Platinum 

Hot. No action. 

N'o action. 


Cold. Ditto. 

Ditto. 

SUvexr 

Hot. Pxactically 
no action. 

Practically 
no action. 

Silver Oxide, 
As*0. 

Cold. Ditto. 

Hot. Forms 
AgCl. 

Ditto. 

Forms 

AgCl. 


Cold. I>itto. 

Ditto. 

Tin 

Hot. Soluble. 

Forma 

Snd,. 

Soluble. 

Forms 

SnCl,. 


Cold. Soluble. 

Forma 

SnCl,. 

Practically 
no action. 








_ Sulphuric Acid I 
Cone.* DHute* 

Sp. er. 1 *84 Sp. gr. 1 -069 


^ Nitric Acid i 

, Cone.* Dilutet [ 

>p, gr. 1-42 Sp. gr. 1-057 


I Pracrically 

so** no action, 
and HgaSO* 

• according 
I to pro- 
portions and 
temperature, 
i No action. Ditto. 


i Soluble. Soluble. 

! Forms 

HgSO*. HgSO«. 
( Ditto. Ditto. 


Soluble. 

. Forma 

HgrNp,), Hg(NO,), 
and oxides and oxides i 
of nitrogen, of nitrogen. 


Very I 

sHghtly sol-, 

Forms 

Hg,CNO,),.; 


Soluble. 

Forms 
Hg(NO.), 
and some 
Hg.(NO.), 
and oxides 
of nitrogen. 

Soluble. Soluble. _ _ 

e^P-^p‘£teS‘’'“ 


, Combines easily with 


Action 
slight. 
Forms 
NiSO* and 


Very slowly 
soluble. 
Forms 
NiSO,. 


Easily sol- 
uble. 
Forms 
Ni?NO,), 
and oxides 


Easily sol- 
uble. 
Forms 


Ni?NO,), 

_ . and oxides 

of mtrogen. of nitrogen. 
Rendered Ditto. 



Soluble in NH4OH. 


Sin.PHURic Acid 
C one.* Dilute* 

Sp.gr. 1-84 Sp. gr. 1-069 

Nitric Acid 

Cone.* Dilutef 

Sp. gr. 1 -42 Sp. gr. 1 -057 

Rrmarks 

Forms Soluble. 

NiSO*. Forms 

NiSO* and 
oxygen. 

Ditto. Ditto. 

Soluble. Soluble. 

Forms Forms 

Ni^O.)* Ni(NO,), 

and oxygen, and oxygen. 
Ditto. Ditto. 

Soluble in NH*OH with 
evolution of nitrogen. 

No action. No action. 

Ditto. Ditto. ‘ 

No action. No action. 1 

Ditto. Ditto. 

Soluble in Aqua Regia 0 
to form PtCl*. a 

m 

Soluble. Action very 

Forms slight. 1 

No action. No action, j 

Soluble. Soluble. 

Forms Forms 

AgaSO*. AgiSO*. 

Ditto. Slightly 

soluble. 

Soluble. Soluble. 

Forms Forms 

AgNO. AgNO, 

and oxides and oxides 

of nitrogen, of nitrogen. 
Ditto. Action slight. 

Soluble. Soluble. 

Forms Forms 

AgNO,. AgNO,. 

Elitto. Ditto. 

Finely divided silver is O 
more responsive than 
compact silver to hydro- ^ 
chloric acid. S 

Soluble in NH«OH and a 
KCN solutions. 

> 

s; 

a 

Dissolves, Slowly sol- 

forming uble. 

SnSO* Forms 

(stannous SnSO*. j 

sulphate) 

SO 2 and 
sulphur. 

Action Practically 

slight. no action. , 

Forms Soluble. 

H,SnO, Forms 

(metastaniuc H,SnO,, 
acid), ox- Sn(NOa>* 
ides of nit- and oxides 
togen and of nitrogen 

NH*NO,. & NH.NO,. 

Ditto. Soluble. 

Forms 
Sn(NO,)„ 
NH*NO, 
and very 
little gas. 

Soluble in hot concen- O 
trated NaOH or KOH ^ 
solution. a 

Forms stannates M 

K,SnO, or N8,SnO,. 

Aqua Regia in exi^s 
dissolves to 

nic chloride, ^ ^ 

f " ot 

tJL ^ 
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A SCHEME FOR THE RECOGNITION OF ORGANIC 
CHEMICAL SUBSTANCES USED IN 
THERAPEUTICS 

The following scheme is intended to assist in the recognition 
of a number of organic chemicals^ both natural and synthetic, 
used therapeutically. It frequently happens that the analyst is 
called upon to identify such substances, and without a systematic 
method of examination accurate results may be extremely difficult 
to obtain. 

Before commencing the analysis it should be ascertained, for 
example by treatment with solvents, whether the sample is one 
compound or a mixture, and if the latter a separation by chemical 
or physical means should be effected. No general rule for the 
isolation of the constituents can be given, but fractional distillation, 
crystallisation and solution methods are usually used, and extrac- 
tion from an acid or alkaline aqueous solution with an immiscible 
solvent is often helpful when one component has basic or acidic 
properties. 

The Preliminaty Tests are first carried out, and by comparison 
of the results with the tables, some idea of the nature of the 
substance may be obtained, enabling corroborative tests to be at 
once applied. If, however, no satisfactory evidence is obtained 
from the preliminary tests, it is determined whether the substance 
contains nitrogen, sulphur, halogens or phosphorus, a more 
complete classification for the purposes of identification being 
based on the elements present. 


PRELIMINARY TESTS 

I. The Action of Heat 

A quantity of the substance is heated on a piece of foil or porcelain 
and the odour, behaviour, and presence of any inorganic residue is noted. 


Observations 

Compounds 

ODOUR on heating: 

(i) Very objectionable 

(ii) Garlic-like 

(iii) “Burning sugar” „. 

Given by: — 

Acriflavine, Benzocaine, Carbromal, Physostig- 
mine, Yohimbine. 

Chloralamide, Disodium Methylarsonate, Nco- 
arsphenamine. Sodium Aminarsonate, Sodium 
Cacodylate, Sulphonal, Thiosinamine. 

Citrates, Lactates, Mandelates, Tartrates, 
Sugars, Calcium Saccharate, Picrotoxin, 
Strophanthin. 
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Observations 


Compounds 


ODOUR on heating: 

(iv) Resembling pyridine 
(or “burnt ' 

feathers**) 


(v) Phenolic 


(vi) Aromatic 

(vii) “Sweetish” odour .. 
(viii) “Alcoholic” 

<iz) Amine odour 


(x) Odour of burning 
animal or nitro- 
genous matter 

(xi) Acetous odour 

(xii) Odour of geranium 
leaves ... 

f APPEARANCE on heating; 
■ (i) Low-melting solids 

(below 100®) 


(ii) Coloured fiimes 

(a) of Iodine 
ib) YeUowish- 
brown 

(iii) Coloured residue — 

(a) Violet 

(b) Brown (with 
evolution of 
stilphur di- 
oxide 

Brown (with 
odour of am- 
monia and 
mercaptan ... 

(iv) Yellow sparks 

(v) Decomposes or vo- 
latilises without ap'^ 
preciable charring. 


Given by:— 

The Purine Bases, Caffeine, etc., and thei 
coMounds. 

Amidopyrine, Apomorphin^ Morphine, Cin- 
chona dkaloids, Mala<^te Green, Phenazone 
Amylocainc Hydrochloride, Strychnine. 
Inorganic Benzoates, Salicylates and Phenol- 
sulphonates. Phenol compoimds. 

Potassium Hydroxyquinoline Sulphate, Tri- 
bromophenol, Chlorocresol, Chloroxylenol. 
The characteristic odour of Salicylic Acid 
on heating is obtained with all its organic 
derivatives. 

Aconitine, Atropine, Cinchophen, Cocaine, 
Colchicine, Hyoscine, Papaverine, Clinna- 
mates, Benzoates, Hippurates. 

Allantoin, Picrotoxin, Resorcinol, Saccharin, 
bine. 

Homatropine, Soluble Barbitone, 


Bthylmorphine. 
Chlorbutol, 


Urethane. 

Amydricaine^ 


Hydrochloride, Amylocaine 


Apomorphine, Betaine, Col- 
chicine, Ethylmorphin^ Hexamine, Papaver- 
ine, Pilocarpine, Piperazine, Sodium 
Hippuratc, Urea, Emetine Hydrochloride. 

Albumin Taimate, Bile Salts, Nuclein, Silver 
Proteinates. 

Atropine, Acetomenaphthone. 

Amphetamine. 


Acetophenone, Stearic Acid, Benzocaine, 
Chloral Hydrate, Chlorbutol, Cocaine, Col- 
cbidne Salicyl., Coumarin, Guaiacol, Homa- 
tropine, Phenazone SaliOTlate, Fhysostigmine, 
Salol, Thiosinamine, Thymol, Tribromo- 
phenol. Urethane, Nikethamide, Cetyl 
Alcohol, Tribromoethyl Alcohol, Cbloro- 
cresol, L«ptazol, Nupercaine. 

Alkaloidal Periodides, Emet. Bism. Iodide, 
Iodoform, Thymol Iodide, Tetraiodopyrrol. 

AciiBavine, Chrysarobin, Colchicine, Fluor- 


Sulphanilamide. 


Sulphapyridine. 


Sulphathiazole. . 

Gallic Acid, Alum. Aceto-tart., Zinc Phenol- 
sulphonate. Urea. 

Ace^lsalicylic, Malic, Oxalic and Succinic 
Acids, Caffeine, Theobromine, Amphetamine, 
Phenai^e, Chloralamide, Naphthalene Tet- 
rachloride, Phenazone, Piperazine, Urea. 
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If an inorganic residue is obtained on ignition the substance is probably 
the metallic salt of an organic acid or phenol, and the following compounds, 
classified according to the metal present, are frequently employed therapeutically* 
In most cases tests for the acidic radicle, which can usually be separated as the 
sodium salt by treatment of the substance with alkali, are described later. 


The Metal present in 
Residue after Ignition 


Compounds to be Examined for:— 


Aluminium 
Antimony 
(with Sodium) 

(with Potassium) 
Bismuth 
(with Sodium or 
Potassium or both) 

Calcium 


Iron 

Magnesium 
Manganese 
Mercury 
Potassium 
Silver ... 
Sodium ... 


Zinc 


Aceto-tartrate. 

Sodium Antimonyltartrate, Stibophen. 

Potassium Antimonyltartrate. 

Alkali Bismuthyl Tartrates, Benzoate, Citrate, 
Gallate, O^iodogallate, Naphthol, Tribromo- 
phenol, Salicylate, etc. 

Acetylsdicylate, Formate, Lactate, Gluconate, 
Levulinate, Glycerophosphate, Saccharate, 
Guaiacolsmphonate. 

Ammon. Citrate, Tartrate, Oxalate, etc. 

Glycerophosphate, Peptonate, Valerianate. 

AcetylsaXicylate, Glycerophosphate, Ricinoleate. 

Butyrate, Glycerophosphate. 

Mersalyl, Phenylmercuric Nitrate. 

Acetate, Oxalate, Borotartrate, Citrate, Formate, 

Colloidal, Proteinates, Nuclemate, etc. [etc. 

Indigo Carmine. 

Soluble Barbitone, Phenobarbitone, and 
Hexobarbitone, Phenytoin Soluble, Sodium 
Amytal, lodoxyl. Suramin, Nembutal, 
Soluble Sulphanilamides, Mercurochrome, 
Neoarsphenamine, Acetate, Formate, Glycero- 
phosphate, Salicylate, etc. Bile Salts. 

Oleate, Phenolsulphonate, Valerianate. 


2 . The Action of Concentrated Sulphuric Acid 


About 0*2 g. of the substance is treated with 1 ml. of sulphuric acid at first 
cold and then with heating. 


Observations 

Compounds 

Cold Sulphuric Acid: — 


Insoluble 

Saturated and aromatic hydrocarbons and 
their halogen derivatives: — ^Benzene, Xylene, 
etc. 

Effervescence— 

(i) HCl, HBr, HI ... 

From salts with organic bases, e.g.: — 
Acetyl-/S-methylcholine Chloride, Aneurine 
Hydrochloride, Mepacrine Hydrochloride, 
Alkaloidal Hydrochlorides, Acrifiavine, 
Betaine Hydrochloride, Procaine Hydro- 
chloride, Amethocaihe, etc. 

(ii) Chlorine 

Chloramine and Dichloramine-T. 

Odour of Sulphur Dioxide 

Neoarsphenamine, Sulphapyridine. 

Coloration — 

(i) Deep red 

With certain glycosides, e.g.: — 

Salidn, Amygdalin, Arbutin. 

Aloes, Acrifiavine, Iodised Oils, Profiavine, 
Phenolphthalein, Santalol. 
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Observations 


Coloration — 

(ii) Light red 
(lii) Green 

(iv) Blue 

Hot Sulphuric Acid: — 
Effewescenee — 

(i) Without charring 

(ii) With blackening 


Iodine evolved ... 


Pungent Vapours — 
Without effervescence 
and blackening 

No blackening 


Compounds 


Nicotine, Physostigmine. 

Methylene Blue. 

Stroph^thin (changes to brown). 

Amyl Nitnte (changes to .brown). 

I ^ 

! Carbohydrates, some glycosides, Hydroxv- 

i A Tartaric. Lactic? ^ 

ApioL Malachite Green. 
j Ethyl Iodide, ‘ ‘ 


jjisuiutn u»xyioaogallate. Emetine 
Bismutk lo^de. Thymol Iodide, Tetraiodo^ 
j pyrrol. Diodone, lodoxyl. ctraiooo^ 

Succinic, Acetyl, 
sah^lic Acids, Phenols end metallic deri. 
Hy^. Chlorbutol, ChloSl 

' AcetylsaKcyllc Acids and 

: Phenol. 


— uuou: 

Fluorescem, Punne Bases. 


3* The Action of Alkali 

substance, add strong sodium hydroxide solution an. 


1 Observattons j Compounds 

Substance dissolves 

Precipitate forms 

Odom of Ammonia 

Odour of Amine 

Odour of P 2 fridi ne 
Coloration — 

(i) Deep red 

( 11 ) Yellow cold tum> 
ing red on warming 
Fluorescence 

Jisteis, etc. 

This iMy be hydroxide from metallic salt 
(which would be detected in Test 1 h 
^ in^xcSs)® fronci Salts (Morphine dissolves 
From Ammommn Salts, Amides, Carbachol. 

From sdte, e.g., AniHne Hydrochloride 

Phenolphthalein. 

Many sugars. 

Dithranol, Fluorescein, Eosin. 


4 . Reactions for Alkaloids 
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In addition to the synthetic Cocaine substitutes the following bodies react in 
some cases like sdkaloids: — 

Amidopyrine, Phenazone, Piperazine, Piperidine, Potassium Hydroxyquino- 
line Sulphate, Pyridine, Quinoline, Thiosinamine, and some dyes such as 
Acriflavine. 

The purine bases. Caffeine, Theobromine, Theophylline, do not respond to 
many of the usual tests. 


5. Reaction with Fehling*s Solution 

It should be detennined whether the substance reduces FeWing^s before and 
after hydrolysis with dilute acid. 


Substances readily reduc- 
ing Fehling’s ^ Solution 
before hydrolysis. 

Monosaccharides: Dextrose, Lsevulose, Man- 
nose, etc. 

Disaccharides: Lactose, Maltose, etc. Feh- 
ling’s is also reduced by some aldehydes, 
e.g.. Chloral, and polyhydric phenols, e.g.. 
Resorcinol, Pyrogallol, and by Amylo- 
caine Hydrochloride, Camphoric Acid, 
Chloroform, Chloralamide. 

Substances readily reduc- 
ing Fehling’s Solution 
only after hydrolysis. 

Disaccharides: Sucrose. 

Glycosides: Aesculin, Salicin, etc. 


EXAMINATION FOR ELEMENTS 

The compound should be examined systematically for non-metallic elements 
including nitrogen, sulphur, halogens and phosphorus. Lassaigne’s method is 
usually satisfactory, and consists in adding about 0*1 g. of the substance to a 
small piece of clean molten sodium in a test-tube, and, after thorough heating, 
the mass is carefully treated with water and filtered. 

Nitrogen 

A portion of the above solution is tested for cyanide by heating with ferrous 
sulphate, making acid with hydrochloric acid and adding 1 drop of ferric 
chloride solution. A blue solution or precipitate of Prussian blue indicates the 
presence of nitrogen in the substance. Cyanamide, given by urea and derivatives, 
should also be tested for by means of silver nitrate, the silver salt being soluble 
in nitric acid but insoluble in ammonia. Sodium thiocyanate may be formed 
if the substance contains nitrogen and sulphur. 

Sulphur 

The formation of a deep violet colour on adding a small crystal of sodium 
nitroprusside to some of the solution from the sodiiun ignition indicates the 
presence of sulphur. The solution may also be tested for sulphide by means of 
lead acetate. 

Halogens 

These are identified in the usual way, after removal of hydrocyanic acid if 
necessary, by boiling some of the above solution with nitric acid. 

Phosphorus 

This element can be detected as phosphate after ignition of the substance 
with potassium carbonate and potassium nitrate. 

It is now possible to decide to which of the following groups the unknown 
compound belongs: — 

GROUP I. Organic compounds not containing halogens, nitrogen, 
sulphur or phosphorus. 

GROUP n. Compounds containing halogens (and free from phos- 
phorus, sulphur or nitrogen). 

GROUP m. Compounds containing nitrogen (and free from halogens, 
sulphur and phosphorus). 

GROUP IV* Compounds containing sulphur (and free from halogens, 
nitrogen and phosphorus). 


Sa 
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GROUP V. Compounds containing nitrogen and sulphur (and free 
&om halogens and phosphorus). 

GROUP VI. Compounds containing nitrogen and halogens (and 
free from sulphur and phosphorus). 

GROUP vn. Compounds containing halogens, nitrogen and sulphur 
(phosphorus absent). 

GROUP Vm. Compounds containing phosphorus. 

The distinguishing tests in each group, which should be carried out in the 
order given, together with a knowledge of the physical properties of the substance, 
should enable it to be identified with the aid of the special tests in the Corrobora- 
tive Chart. V^en the groups contain a large number of compoimds they are 
divided, as far as possible, according to their chemical type, which should 
enable any uncommon medicinal body, not mentioned in the scheme, to be 
classified. 


GROUP 1. Organic Compounds not containing Halogens, Nitrogen, 
Sulphur or Phosphorus. 

I, Acids 

By treatment with sodium carbonate or by an approximate titration, using 
N/1 sodium hydroxide and phenolphthalein, it should be determined whether 
the substance is an acid. A neutral solution of the sodium salt is then tested 
with ferric chloride and calcium chloride, the behaviour of some common acids 
being shown in the following table. The polyhydric phenols, such as pyrogallol, 
and also a few acids containing nitrogen, although not belonging to this group, 
are also included for convenience. 


Table of The Common Acids 


Reagent 

Observations 

Acids 

Ferric Chloride 

Purple Coloration. 

(i) Not discharged by 
acetic acid. 

(ii) Discharged by acetic 
acid. 

Yellofjo Coloration. 

Red Coloration. 

(i) Discharged by HCl 
to yellow colour. 

(ii) Not discharged by 
HCl but by HgCla. 

(iii) Not discharged by 
HCl or HgCl,. 

(iv) Blackened by excess 
of KOH solution. 

Coloured Precipitate. 

(i) Buff coloured. The 
addition of HCl gives 
white crystriline body. 

(ii) Reddish-brown ppt. 
(n) Giving clear solu- 
tion with HCl. 

(6) White crystals with 

(iii) Blue -black, giving 
brown solution with 
HiSOv 

(iv) Prussian blue, dis- 
charged by NaOH, 

(v) Brown solution giving 
Prussian blue on add- 

: 

Salicylic Acid. Acetyl- 
salicylic Acidalso gives 
this on wanning with 
the reagent. 

Phenol. 

Mandelic Acid. 

Formic and Acetic Acids. 

Sulphocyanic Acid. 

Meconic Acid. 

Pyrogallol. 

Benzoic, Hippurxc and 
Cinnamic Acids. 

Succinic and Phthalic 
Acids. 

Uric Acid. 

Gallic and Tannic Acids. 

Ferrocyanic Acid. 

Ferricyanic Acid. 
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Reagent 

Observations 

Acids 

Calcium Chloride 
to cold solution. 

(i) White precipitate sol- 
uble on boiling. 

(ii) White ppt. soluble in 
HCl but insoluble in 
acetic acid. 

(iii) Crystalline powder 
soluble in HCl and 
acetic acid. 

Malonic Acid. 

Oxalic Acid. 

Tartaric, Fumaric Acids. 

Calcium Chloride 
on boiling. 

(i) White ppt. on adding 

1 drop ammonia solu- 
tion^ and soluble in 
acetic acid. 

(ii) White ppt. on adding 
equal volume of alco- 
hol. Soluble in acetic 
acid. 

(iii) Greyish-white ppt. 
Soluble in HCl to 
pinkish solution. 

Citric Acid. 

Malic Acid. 

Tannic and Gallic Acids. 


Other acids which should be tested for are Cacodylic, Camphoric, Coumaric, 
Valeriamc, Gluconic, Levulinic and Lactic. Oleic and Stearic acids have a 
characteristic appearance. 

2 , Phenols and Lactones 

The presence of these compounds is indicated by solubility in sodium 
hydroxide solution but not in sodium carbonate. 

Phenols. — ^Phenol, Thymol, a- and )5«Naphthol, Cresol, Xylenol. 

Lactone^ dissolving slowly in hot alki^i and reprecipitated by acid; — 
Coumarm Ois® characteristic odour and gives yellow sonition with caustic 
alkali), Santonin. 

j. Aldehydes and Ketones 

Aldehydes reduce ammoniacal silver nitrate and give colour with Schiff^s 
reagent. Ketones and ddehydes form derivatives with phenylhydrazine and 
semicarbazide, the^ melting-points of which are useful for identification, and 
many give ciystalline compounds with sodium bisulphite. 

The following should be tested for: — Acetaldehyde, Formaldehyde, Paraform- 
aldehyde, Benzaldehyde, Acetone, Acetophenone, Metaldehyde, Paraldehyde. 
4* Esters 

These compounds, when hydrolysed by alkali, yield an acid and an alcohol 
or phenol. 

(i) Esters derived from alcohols usually have a pleasant odour. 

Ethyl ^etate, Amyl Valerianate, Metlwl Salicylate, Benzyl Benzoate 
33^d Succinate, Methyl and Propyl Hydroxybenzoates. 

(ii) Esters derived from phenols and used therapeutically are often com- 
pounds of either Salicylic Acid or Guaiacol. 

Salicyl Salicylate, Salol, Guaiacol Benzoate, Cinnamate, Carbonate, 
Camphorate, Salicylate, Valerianate. 

5* Hydrocarbons 

These are ^oluble in cold sulphuric acid; aromatic compounds have 
ch^ctenstic odour, and must be identified by physical properties. 

Benzene, Light Petroleum, Toluene, Xylene, Paraffin. 

5. Mercury Compounds 

The substance should be tested for mercury after destroying organic matter 
with concentrated sulphuric and nitric acids. 

Common compound are the Benzoate, Lactate, Oleate, Phenate, Salicylate, 
Sucemate, Sucemumde, Mercurochrome, Mersalyl, Phenylmercuric Nitrate. 
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7. Compounds Sohtbls in Watsr 

Cakbohtorates (except Starch and Celltdose). Aliphatic AlcohoU, Glycosides 
(moderately soluble), Polyhydne Phenols, 

(i) St^ars and Glycosides. 

These would have been indicated by Prelumnary Test 5. Glycosides 
likely to be present are: — ^Digitalin, Digoxin, Digitoxin (not very soluble 
in water), Saiicm, Phloridzin, Strophantbin. 

(ii) Common Alcohols, 

Mc^yl, Ethyl, Propyl and Isopropyl, Amylene Hydrate (camphoraceous 
odour). 

(iii) Polyhydric Phenols, 

Resorcinol, Pyrogallol. 


€m Substances having Characteristic Physical Properties 
The following members of this group can be recognised by properties such 
as odour and appearance. 


1 Liquids 

Solids 

Substance 

Distinguishing 

Property 

Substance 

Distinguishing 

Property 

Apiol (may, 
however, be 
crystalline) 

Amyl 

Alcohol 

Capsicin 

Resorcinol 

Mono- 

acetate 

Santalol 

Green liquid. 

Peculiar odour. 

Characteristic odour. 

Reddish-brown oily 
mass. 

Oily substance with 
slight acetic add 
odour. 

Characteristic odour. 

Aloes, Aloin 

Coumarin 

PodophylUn 

Acetophenone 

Terpin 

Hydrate 

Yellowish-brown with 
characteristic odour. 

Fragrant odour. Sub- 
limes at 100®. 

Characteristic odour. 

Odour resembling al- 
monds and jasmine. 

Slightly aromatic odour 

Sublimes at 100®. 


Test specially for the neutral compounds Podophyllotoxin, Cantharidin, 
Elaterin. 


GROUP n. Compounds containing Halogens, (Nitrogen, Sulphur and 
Phosphorus being absent.) 

The following are commonly occurring substances: — 

Cklobxne Compounds. 

Amylene Chloral, Butylchloral, Ethyl Chloride, dSarbon Tetrachloride, 
Chlorbutol, Chloral Hydrate, Chloroform, Chlorocresol, Chloroxylenol, 
Chlorobenzenes, Naphthsuene Tetrachloride. 

Bromine Compounds. 

Bromal Hydrate, Bromoform, Camphor Monobromide, Ethyl Bromide, 
Tribromophenol, Tribromoethyl Alcohol, Bromural. 

Iodine Compounds. 

Ethyl Iodide, Thymol Iodide, Thyroxin, Iodised oils. 

GROUP in. Compounds containing Nitrogen, (Halogens, Sulphur and 
Phosphorus being absent.) 

1, The Alkaloids 

Members of this class of compounds, including some synthetic cocaine 
substitutes, woidd be indicated by Preliminary Test 4. 

In the following table^ most of the substances in general use are arranged 
according to their behaviour with certain reagents, and by testing with these 
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in the order named it is {possible to determine rapidly in which inoup an unknown 
jkaloid occurs, when it is identified by physical properties and special reactions. 

In each test about 2 ml. of a 1 % solution of the alkaloidal salt, or saturated 
if less soluble, and a few drops of the reagent are used^ an immediate precipitate 
only being noted. Before adding potassium fetrocyamde 5%, platinum chloride 
5%, potassium chromate 5%, or picric acid, the solution is slightly acidified with 
dilute hydrochloric acid. Perchloric acid and N/10 potassium permanganate 
are added to the neutral solution. 

It must be remembered that this scheme is intended only as a guide, and 
results must not be interpreted too rigidly, since imcommon alkaloids are not 
included, and also anomalous results might possibly occur with impure alkaloids 
or with any deviation from the above conditions. 


Reagent 

Alkaloids which give a dis- 
tinct precipitate with the 
reagent 

Other Alkaloids 
which give a dis- 
tinct ppt., but 
which would be 
detected in pre- 
vious groups 

I. Potassium Ferro- 
cyanide in slightly 
acid solution. 

Apomorphine Emetine 
Berberine Papaverine 

Cinchonidine Quinidine 
Cinchonine Strychnine 


II. Perchloric Acid 
to neutral solution. 

(i) Immed. reducing KMn 04 
Aconitine 

Hydrastine 

Veratrine 

(ii) Not reducing KMnOi immed. 
Cocaine 

Berberine. 

Emetine. 

Papaverine. 

Strychnine. 

m. Platinic Chloride 
in slightly acid 
solution. 

Diamorphine 

Nicotine 

Quinine 

Apomorphine. 

Berberine. 

Cinchonidine. 

Cinchonine. 

Emetine. 

Hydrastine. 

Papaverine. 

Quinidine. 

Strychnine. 

IV. Potassium Chro- 
mate in slightly 
acid solution. 

Yohimbine 

(If impure, yohimbine may 
precipitate in the potassium 
ferrocyanide group) 

All the alkaloids 
{previously men- 
tioned give ppt, 
except Aconi- 
tine, and Nico- 
tine. 

V. Picric Acid in 
slightly acid solu- 
tion. 

(i) Immed. reducing KMnO 4 

Codeine Morphine 

Ethylmor- 

phine Narceine 
pelsemme ^ Eserine 

(ii) Not reducing KMn 04 immed. 

Atropine Hyoscyamine 

Homatropine Sparteine 
Hyoscine 

All the alkaloids 
previously men- 
tioned give a 
ppt. with this 
reagent. 

VI. Aiayer^s and Gold 
Chloride. 

Coniine 

Pilocarpine 

Ephedrine 

All the alkaloids 
in this table give 

ppt. 
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Colour Reactions with Froehde*s Reagent 

A few drops of the reagent are added to a little of the dry alkaloid in a white 
the colour being observed after a few minutes. Colorations, being due 
to reduction of the reagent, are also given by some non-alkaloidal substances, 
e.g„ Salicin, Phloridzin, Colocynthin, 

The following alkaloids give a distinct colour: — 

Apomorphine (bluish-green). Morphine (deep red). 

Berberine (dark greenish-brown). Narceine (reddish-green). 

Codeine (bluish-green). Nicotine (red). 

Diamorphine (red). Papaverine (bluish-green). 

Emetine, in presence of NaCl (green). Quinidine (pale green). 

Ethylmorphine (yellow, turning Quinine (pale green), 

green). Veratrine (red). 

Hydrastine (green). Yohimbine (violet). 

Other alkaloidal reagents are the following: — 

Ammoniacal Silver Nitrate. A mixture of equal volumes of 2% silver 
nitrate solution and dilute solution of ammonia. 

Ammonium Sulphomolybdate. Froehde’s Reagent. Ammonium molybdate, 
1 g., in concentrated sulphuric acid, 100 ml. 

Erdma2Sin*s Reagent. Mix 6 drops of nitric acid (sp. gr., 1 *25) with water, 
100 ml., add 10 drops of this to 20 ml. of concentrated sulphuric acid. 

Kraut’s Reagent. Dissolve 8 g. of bismuth nitrate crystals in 20 ml. of 
diluted nitric acid (30 % to/w HNOa), add a solution of 27 *2 g. of potassium iodide 
in 50 ml. of water and dilute to 100 ml. 

Mandelin’s Reagent. Sulphovanadic acid. A 1% solution of sodium 
vanadate in concentrated sulphuric acid. 

Marm^’s Reagent. Dissolve 3 g. of cadmium iodide in 18 ml. of water 
containing 6 g. of potassium iodide. 

Mercuric Chloride Solution. 1 in 20. 

Mercuric Chloride-Sodium Chloride. Dissolve mercuric chloride 5 g. 
and sodium dhloride 0*75 g. in water to 100 ml. 

Platinic Chloride. 1 in 20. 

Phosphotungstic Acid. Dissolve sodium tungstate, 100 g., and sodium 
phosphate, 70 g., in water, 500 ml., and acidify with nitric acid. 

Phosphomolybdic Acid. Sqnnenschein’s Reagent. Consists of a solution 
of sodium phosphomolybdate in nitric acid, prej^ared by acidifying a warm 
solution (50* to 60*) of sodium phosphate with nitric acid, and adding an excess 
of ammonium molybdate solution. The Yellow precipitate is separated, washed 
with water, then with nitric acid and dissolved in a hot solution of sodium 
carbonate (using as little as possible). The solution is evaporated to dryness and 
ignited at low red heat till all ammonium salts are volatilised, the residue moistened 
with nitric acid and again ignited. The product, consisting of sodium phospho- 
molybdate, is dissolved in ten times its weight of water, and nitric acid (sp. gr,, 
1 ’42) added until the precipitate at first produced redissolves. 

Tannic Acid. A solution of tannic add, 1 g., in water, 8 ml., and alcohol, 1 ml. 

Wagner’s Reagent. Iodine in potassium iodide. Iodine, 5 g.; potassium 
iodide, 10 g.j water, 100 ml. In using this reagent, e.g., in testing for complete 
extraction in alkaloidal assays, it should be noted that water saturated with 
ether and then acidified gives a precipitate of iodine on adding this reagent. 
The precipitate may be distinguished from that due to an alkaloid by adding 
water. If due to iodine, it will redissolve. 

Ferro- and ferricyanides used to differentiate numerous alkaloids 
microscopically. — W. M. Gumming and D. G. Brown, Pkarm.J^^ ii/1925, 141. 

For formulae for preparation of Mayer’s, and Dragendorff’s Solution, vide 
pp. 208 and 108, Gold Chloride solution is used 1 in 20. 



SCHEME FOR RECOGNITION OF ORGANIC SUBSTANCES 517 

Microchemical Tests for Alkaloids. 

Tentative or official tests are described in Methods of Analysts {A.O,A,C,). 
The tests are carried out on a microscope slide using one drop of test 
solution and one drop of reagent, the effects produced being examined under a 
magnification of 100 to 150. The test solution is an approximately 1 % aqueous 
solution of the alkaloidal salt or of the base dissolved with the aid of the minimum 
quantity of N/10 hydrochloric acid. The reagents are employed as 5% zv/v 
aqueous solutions except in the case of the special reagents the formulae for which 
are given. A table gives the results for a large number of alkaloids and closely 
related substances. 

2 , Purine Bases 

These axe weak bases reacting with only a few alkaloidal reagents, and are 
characterised by giving the murexide test, see Caffeine. 

Caffeine, Theophylline, Theobromine and also their compounds with sodium 
salts such as Theobromine Sodium Salicylate. Uric Acid. 

5. Urea Compounds and Ureides 

Ureides are hydrolysed by strong potassium hydroxide, slowly in some cases, 
into the potassium salt of the acid and urea, the latter compound undergoing 
further decomposition giving potassium carbonate and evolving ammonia. 
(N.B.— Amides, e.g., Acetamide and Chloralamide, also yield ammonia on 
heating with alkali solution, but without formation of carbonate.) Note also 
precipitation with Millon’s reagent, v. Barbitone, p, 533. 

Test for Urea and Urethane (both readily soluble in water) and the ureides 
Alloxan, Allantoin, AUobarbitone, Barbitone, Hexobarbitone, Pamaquin, 
Phemitone, Phenobarbitone, Proponal, Soneryl, Veronal, etc. 

Amines 

Test for primaiy amines by the carbylamine reaction. Warm the substance 
with alkali and a little chloroform, and note any isocpnide odotir. 

This reaction is not given by primary amines capable of forming non-volatile 
salts, e.g., Aminophenols, Aminocarboxylic Acids, Aminosulphonic Acids. 

If however, after heating, a sample is withdrawn on a glass rod and held in 
the current of air breathed out from the nose, the carbon dioxide combines with 
the alkali and liberates the volatile carbylamine derivative, the odour of which 
soon becomes noticeable. — J, chem. Soc, Abstr,^ ii/1924, 430. 

(*) Aliphatic Primary Amines 

After solution of the substance in excess HCl and treatment with sodium 
nitrite these compounds yield an alcohol on heating, but they are rarely met 
with except as the amino-acids. Asparagine, for example, is converted into malic 
acid by nitrous acid, 

(«*) Aromatic Primary Amines 

These bodies form a diazonium compound with sodium nitrite and acid, 
which usually couples with an alkaline solution of ^-naphthol forming dyes, 
and also gives a phenol on heating. Examine for Aniline, Benzocaine, Sodium 
Aminarsonate. 

The following give reactions for a primary amine after hydrolysis: — 

Acetanilide, Phenacetin. 

{Hi) Secondary Amines 

Treatment with nitrous acid forms a nitroso compound which can be identified 
by Liebermann’s reaction. 

Methylacetanilide gives the secondary amine, methylaniline, after hydrolysis. 

The following compounds give colours with nitrous acid: — 

Adrenaline red colour. j Orthocaine yellow colour 

Amidopyrine violet colour. i Phenazone green colour. 

5. Inorganic Matter Present 

Important compounds are those of Silver, e.g., Silver Proteinates, Colloidal 
Silver, The presence of inorganic matter in compounds of this group may 
denote a metallic cyanide, ferro- or ferricyanide. 

Mercury Cyanide and Oxycyanide; Mersalyl; Sodium compounds, Suebll 
Barbiturates, etc. * 
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€* AntinO"Aeids 

These are neutral compounds usually soluble in water and insoluble in 
alcohol and ether. 

Common substances are:— • 

Hippuric Acid, 

Hydrolysed by HCl to benzoic acid and glycocoll. 

GlycocoU (aminoacetic acid). 

Gives deep blue colour with CuSO* due to copper glycocoll. FeCl, gives 
intense red colour discharged by acids. 

Anthranilic Acid. 

Heated with calcium oxide yields aniline. Treatment with nitrous acid 
and warming gives salicylic acid. 

Betaine 

Usually occurs as the hydrochloride which gives a very acid solution in water. 
Fusion with KOH gives trimethylatnine. 

Forms a periodide on adding a solution of iodine. 

7 . Esters of Nitrous and Nitric Adds 

Amyl and Ethyl Nitrites have characteristic effect on inhaling. (See Vol. 1 , p. 1 60. ) 
Glyceryl Trinitrate, Mannityl Hexanitrate, and Erythrityl Tetranitrate are 
readily hydrolysed giving a nitrate. Being very explosive they usually occur 
only in solution or massed with an inert substance. 

8. Nitro-compounds 

Reduction in acid solution gives primary amines which can be identified as 
described above. Usually poisonous and not used medicinally. 


GROUP rV. Compounds containing Sulphur, (Halogens, Nitrogen 
and Phosphorus being absent). 

Phenolsulphonates of Zinc and Sodium, Sulphoricinates, Sulphonal, Thio- 
resorcinol, Mesulphen. 


GROUP V. Compounds containing Nitrogen and Sulphur (and free 
from Halogens and Phosphorus). 

A solution of the substance should be tested for sulphate, and if present the 
organic base, which is probably alkaloidal, should be examined as described 
in Group 111. 

Other substances are:— Albumin Tannate, Amphetamine Sulphate, Bile 
Acids and Salts, Glycogen, Indigo Carmine, Neoarsphenamine, Potassium 
Hydroxyquinoline Suljphate, Proflavine, Saccharin, Sulphanilamide, Sulpha- 
pyridine, Sulphathia 7 ofe, Suramin, Thiosinamine. 


GROUP VI. Compounds containing Nitrogen and Halogens (and 
free from -Sulphur and Phosphorus). 

A solution should be tested for ionised halogen by means of silver nitrate, 
which indicates the presence of a salt of an organic base. The latter if alkaloidal 
is described in Group HI. 

Chlobine Compounds 

Acrifiavine, Arsphenamine, Betaine Hydrochloride, Chloralamide, Chlora- 
mine-T, I>ichloramine-T, Fuchsine, Malachite Green, Mepacrine Hydro- 
chloride, Carbachol. 

Cocaine Substitutes, e.g,, Amydricaine, Amylocaine, Procaine, etc., are 
mentioned in Group III. 

Bromine Compounds 
Bromo-valerianyl-urea, Carbromal. 

Iodine Compounds 
Tetraiodopyrrol, lodoxyl'Diodone. 
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GROUP VII* Compounds containing Halogens, Nitrogen and Sulphur 
(Phosphorus absent). 

Methylene Blue^ Thiosinamine Ethyl Iodide, Aneurine Hydrochloride, 
Chiniofon, Mepacrine Methanesulphonate. 

GROUP Vm* Compounds containing Phosphorus, 

Glycerophosphoric Acid and Salts, Alkaloidal Phosphates 
Nuclein, Nucleinic Acid, Lecithin. 


Physical Constants of Value for the Recognition 
of Organic Substances and used in the Table of 
Corroborative Tests on page 520 et seq* 

Melting-^Point, Substances which are readily reduced to a powder are 
dried at a temperature considerably below the melting-point. The melting- 
point is determined by the capillary tube method, using thermometers and 
apparatus which comply with specifications given in an appendix to the B.P, 
The thermometer and capillary tube are immersed in a suitable liquid, previously 
heated to a temperature 10® below the melting-point and the rate of rise of 
temperature is then carefully regulated to 2® per minute. 

Boilingx-Point, The boiling-point of a substance is defined in the B.P. 
as the range of temperature within which the whole or a specified portion of 
the substance distils. The determination is carried out on 100 ml. of the 
substance in a standard apparatus which is described in an appendix to the 
B.P. The heat is regulated to obtain a rate of distillation of 4 to 6 mis. i>er 
minute for liquids boiling below 150® and 2 to 4 mis. per minute for liquids 
boiling above 150®. The temperature is taken when the first drop of distillate 
falls from the condenser and subsequent readings are taken after specified 
amounts have distilled. Correction is made for the barometric pressure which 
is itself corrected for index error, temperature and gravity. For every 10 mm. 
above or below 760 mm. pressure, 0*4® is subtracted or added to the observed 
readings for most liquids. In the case of acetone the correction for 10 mm. is 
0-38® and that for chloroform is 0*42®. 

Refractive Index, The refractive index of a substance is determined in 
a refractometer at the specified temperature. 

Optical Rotation, The optical rotation is determined in a polarimeter 
using a 1 dcm. tube containing the substance (if a liquid) or a solution of the 
substance of specified strength. The determination is made at 20®, sodium 
light being used. The specific rotation is calculated from the following 
formula: — 

Specific Rotation »» , where a =« observed rotation, I « length of tube 

in dcm., and c « concentration in g. per 100 ml. of solution e.xamined. 

Viscosity, The viscosity of a liquid is determined in a standard apparatus, 
specifications for which are given in an append! x to B.P,Add. IV. The determin- 
ation is carried out at a specified temperature. 

Specific Gravity, The specific gravity of liquids is determined at 15'5" 
unless otherwise stated. 
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The following taWe gives the physical constants and 
It will be found useful when confirming res^fe 


ISO. 

Substance 

Elements 

M.P, 

1 "C. 

B.P. 

Sp. 

Gr. 

Sol. 

IN 

Water 

Sol. in 
Alcohol 
90% 








(I in-) 

(1 in-) 

1 

Acetaldehyd< 

i C,H,0 

- 

21 

0-80 

Miscible 

' Miscible 

2 

Acetanilide 

C.H,0,N 

na-iii 

5 - 


210 

4*2 

3 

Acetannin 

C,H,0 




Almost 

Almost 







insoluble 

insoluble 

4 

Acetarsol 

C,H,0,N, 

As 

240-250 

— 

— 

Almost 

insoluble 

Insoluble 

5 

Acetomcn- 

aphthone 

C,H,0 

112-114 


- 

Insoluble 

Slightly 

soluble 

6 

Acetone 

C,H,0 

— 

56-58 

0-796- 

Miscible | 

Miscible 

1 

i 

1 





0-801 


7 

Acetophenone 

C,H,0 

18 

200 

1-035 

Insoluble 

Miscible 

8 

Acetylamido- 

salol 

C,H,0,N 

187 


- 

Almost 

insoluble 

Soluble 

9 

Acetylcholine 

ChloHde 

C,H.O,N, 

Cl 

— 

- 

- 

Very 

soluble 

Soluble 

10 

Acetyl- p- 
methyl•> 

C,H,0,N, 

172 



Soluble 

Soluble 


choline 

Chloride 







u 

Acid Acetic 

C.H,0 

15 

117 1 

:-055- 

Miscible 

Miscible 






1-058 


12 

Acid Acety]> 
salicylic 

C,H.O 1 

35-138 


- 

300 

5 
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TESTS . ^ , 

characteristic reactions of many medicmai compounds, 
obtained by the preceding general scheme of analysis. 


]Sro. Special Tests 


1 Shaken with cone, sodium bisulphite solution gives crystalline addition- 

product, CHjCH'OH'SOjNa, decomposed by acid or alkali. Combines 
with phenylhydrazine forming ethylidenephenylhydrazone. Combines 
with NHs forming additive compound. 

2 Hydrolysed by acid or alkali solution to aniline and acetic acid (or acetate). 

0*1 g. boiled with 2 ml. of hydrochloric acid, then mixed with 3 ml. of 
phenol solution (1 in 20) and 5 ml. of saturated chlorinated lime solution, 
turns brownish-red changing to blue on adding ammonia (Indophenol 
Test). Heated with boric add over a naked dame, gives yellow residue 
and sweet odour. Phenacetin gives yellow, phenazone a pink, and 
naphthalene an orange. 0*001 g. m 5 nil. water heated with NaOH and 
few dmps chloroform gives phenyl tsocyanide odour. 

3 Shaking with ethyl alcohol and sulphuric acid gives odour of ethyl 

acetate. 

4 A solution of 0*2 g. in 0*4 ml. of sodium hydroxide solution, diluted to 

2 ml. with water, gives no ppt. in the cold with magnesium ammonio- 
sulphate solution but a white ppt. is produced on boiling. 

5 Heated with HsSO^ cone, acetic acid is evolved with an odour of 

naphthalene. 

6 Oxidation with potassium dichromate and sulphuric acid gives acetic 

and formic acids. Combines with chloroform in presence of alkali 
hydroxide to give acetone-chloroform (colourless insoluble crystals, 
m.p. 96"). 

0*00001 ml. in 10 ml, of water wanned to 70®, 1 g. of potassium hydroxide 
added and then 10 drops of salicylaldebyde gives a purplish-red ring, 

7 0*01 g. in 5 ml. water with hydroxylamine hydrochlor. forms acetoxime, 

C*HjC(N*OH)*CH 8 (white ppt., m.p. 59®). This by boiling with 
dilute sulphuric acid in glacim acetic add is converted into acetanilide 
(Beckmann’s reaction), and then aniline (odour) and acetic acid. 

8 Hydrolysed on warming with alkali into alkali salicylate and acetyl-p- 

aminophenol, the solution becommg blue. 

9 Unstable in solution and readily hydrolysed by alkalis to choline. Auri- 

chloride has m.p. 166® to 168®; platinichloride has m.p. 256® to 257®. 

10 Solution has bitter taste and readily hydrolysed by alkalis to methyl- 
choline. 


11 The nearly neutralised solution gives a deep red colour with ferric 

chloride, the liquid giving a reddish-brown ppt. on boiling, and a 
yellow colour on the addition of hydrochloric acid. 

12 When boiled mth alkali and the solution acidified, a white ppt. of 

salicylic acid is produced. 
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No, 

Substance 

Elements 

i 

n 

Sp. 

Gr, 

Sol. 

IN 

Water 

(lin-) 

Sol, in 
Alcohol 

90 % 

(Im-) 

13 

Acid Agaric 

C,H,0 

140 

— 

- 

Slight 

130 

14 

Acid Amino- 
acetic 

C,H,0,N 

233 

(De- 

comp.) 

— 

- 

4 

Very 

slight 

IS 

Acid Ascor- 
bic 

C.H,0 

190-19J 

(De- 

comp.) 

J — 

— 

Readily 

Soluble 

16 

Acid Benzoic 

C,H,0 

12I-12S 

! — 

— 

450 

3 

17 

Acid 

Cacodylic 

C,H,0,As 

About 

200 


- 

0-5 

3-5 

18 

Acid 

Camphoric 

C,H,0 

185-187 


— 

160 

1-5 

19 

Acid 

Cinnamic 

C,H,0 

182-135 

— 

— 

3500 

Readily 

20 

Acid Citric 

C,H,0 

153; 
becomes 
anhyd- 
rous 
at 135 

- 

- 

0-6 

1-5 

21 

Acid 

Coumaric 

C,H,0 

200 

- 

— 

600 

About 12 

22 

Acid Formic 

C,H,0 


101 

(when 

pure) 

1-245 

(when 

pure) 

1*06 

:b.p.c.) 

Miscible 

Miscible 

23 

Acid GalUc 

C,H,0 1 

220-230 

(De- 

comp.) 



100 

8 

24 

Acid Glycero- 
phosphoric 

C,H,0,P 

•r- 

C 

About 

M 

B.PC.) 

Miscible 

Miscible 
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No. Special Tests 


13 Turns gelatinous and soapy on boiling with water. 0*00001 g. in 5 ml. 

water with 15 ml. sulphuric add, cooled and a few drops of syrup 
added gives a purple in a few minutes. 

14 The aqueous solution gives a red colour with ferric chloride solution* 

When boiled with copper oxide, filtered while hot and the solution 
cooled, bright blue needles of the copper salt are obtained. When 
treated with benzoyl chloride, hippuric acid (m.p. 187°) is obtained. 

15 The aqueous solution decolorises solution of 2 : 6-dichlorophenol- 

indophenol, reduces Fehling’s solution giving a yellowish ppt., and 
immediately reduces potassium permanganate solution. 

16 O'OOl g. in 0*5 ml. water gives light buff ppt. with 1 drop of ferric chloride 

solution. 0*001 g. warmed with 3 drops of 25% formic acid and the 
solution neutralised with lime water, evaporated to dryness and the 
residue heated in ignition tube gives benzaldehyde odour. 

17 0*005 g. dissolved in 5 ml. water and a few drops hypophosphorous acid 

added gives a cacodyl odour in a few seconds. 

18 Gives sublimate of anhydride, m.p. 217°, on heating. Neutralised 

solutions give a yellowish-brown ppt. with ferric chloride and a light 
blue ppt. with copper sulphate. 

19 0*0025 g. oxidised with potassium permanganate gives benzaldehyde 

odour. Can be reduced by sodium amalgam to hydrocixmamic acid 
(^-phenylpropionic acid). Detected in presence of benzoic acid by 
suspending in 5% uranium acetate solution and exposing to sunlight*— 
in a few minutes the odour of benzaldehyde is evolved and a brown 
ppt. forms. 

20 Denio^’s Test: Add mercuric sulphate solution to the citrate solution. 

On warmingj this solution decolorises potassium permanganate, giving 
white ppt.; visible 0*001 g. in 5 ml. water. Tartaric acid does not react. 
A solution is boiled with a Httle potassium dichromate, and, after cooling, 
acetic acid and sodium nitroprusside added and then ammonia to form 
a layer. Acetone from the citric add gives a violet-red colour at the 
surface of contact. 

21 Melted with potassium hydroxide gives salicylate and acetate. Aqueous 

solutions of alkaline coumarates are fluorescent. 

22 Gives a ppt. of mercurous chloride when warmed with mercuric chloride 

solution, and when wanned to 40° with mercuric oxide the filtrate gives 
a grey ppt. of mercury on boiling. Heated with cone, sulphuric acid, 
CO is evolved without charring. 


23 Aqueous solution gives white ppt. with potassium antimonyltartrate 

solution. 0*000125 g. in 5 mL water on adding lime water gives pink 
colour; 0*00025 g. gives purple; 0*0005 g. gives blue-grey ppt. 0*005 g. 
in 5 ml. water turns brown with sodium nitrite alone. 

Gives no ppt. with gelatin solution (cf, tannic acid). 

24 0*001 g. in 5 ml. water boiled 3 minutes with hydrochloric acid gives 

phosphoric acid and glycerin. 
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THE EXTRA PHARMACOPOEIA 


No. 

Substance 

Elements 

M.P. 

®C. 

B.P. 

®C. 

Sp. 

Gr. 

Sol. 

IN 

Water 

(lin-) 

Sol. in 
Alcohol 
90% 

(Hn-) 

25 

Acid 

Hippuric 

C,H,0,N 

187 

— 

— 

Very 

slight 

30 

26 

Acid Lactic 

C,H,0 


— 

About 

1*21 

i 

1 

Miscible 

Miscible 

27 

Acid MaUc 

C,H,0 

About 

100 


— 

1 

1*5 

28 

Acid 

Mandelic 

C,H,0 

iia-iio 

— 

— 

8 

2 

29 

Acid 

Meconic 

C,H,0 

““ 



Slight 

48 

30 

Acid 

Nicotinic 

C,H,0,N 

234-237 



75 

Readily 

soluble 

31 

Acid 

Nucleisxic 

C,H,0,N,P 

— 

— 

— 

Almost 

insoluble 

Insoluble 

32 

Acid Oleic 

C,H,0 

— 

288 

(15 

nun.) 

About 

0*898 

Insoluble 

Readily 

33 

Acid Oxalic 

C,H,0 

98-100 

— 

— 


8 

34 

Acid 

Ricinoleic 

C,H,0 

Solidi- 
fies at 
about 4 

— 

0-945- 

0-948 

Insoluble 

Soluble 

35 

Acid 

Salicylic 

C,H,0 

158-159 

— 

— 

500 

3*5 

36 

Acid Stearic 

C,H,0 

50-55 

(69-3 

when 

pure) 



Insoluble 

About 25 

37 

Acid 

Succinic 

C,H,0 

Not be- 
low 185 

— 

— 

20 

9 

38 

Acid 

Sulphanilic 

C,H,0,N,S 

Decom- 
poses at 
280-300 



About 

160 

Insoluble 


CORROBORATIVE TESTS 
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25 Boil 0*01 g, a few minutes with 1 ml. sodium hydroxide solution and 

neutralise with hydrochloric add. Half this solution gives buff ppt. 
with ferric chloride (benzoate). Acidify the other, evaporate to dryness, 
extract the glycocoll with ethyl acetate. This dissolves freshly pptd. 
copper carbonate giving a deep blue solution. Copper benzoate, if 
present, does not interfere and if necessary benzoic acid can be removed 
with ether in which glycocoll is insoluble. 

26 1 g. warmed with OT g. potassium permanganate evolves the odour of 

acetald^yde. 

27 Treated with potash and bromine, bromoform is formed. 

Heat 0*05 g. on a water-bath with 1 ml. of cone, sulphuric acid and a trace 
of ^-naphthol; an intense yellow colour is produced. 

28 Benzaldehyde is evolved on heating to 200®. 

29 An aqueous solution with ferric chloride gives a red colour not discharged 

by hydrochloric add or mercuric chloride (distinction from thiocyanate). 

30 Pyridine evolved when heated with soda-lime. 6 ml. cyanogen bromide 

and 1 ml. 2*5% aqueous aniline to 2 ml. 0-1% solution in water gives 
golden-yellow colour; stronger solution will give red ppt. Yellow 
colour with excess of NaOH solution is due to presence of pyridyl- 
nitropyrazole. 

31 Decomposes on boiling with dilute sulphuric add; product yields 

phosphoric add, carbohydrates and xanthine bases (xanthine, guanine, 
etc.). 

32 Characteristic odour. ^ Solidifi^ at 4®, melting again at about 14®. 

Gives an add reaction only in alcoholic solution. To 1 ml. of oleic 
add and 3 ml. of saturated aqueous solution of sodium nitrite add 1 ml. 
of sulphuric add; on standing for a few hours the solid stereoisomeride 
elaidic acid is formed. 

33 A neutralised solution gives a ppt. with calcium chloride insoluble in 

acetic add but soluble in hydrochloric acid. The ppt. mixed with 
dilute sulphuric acid decolorises potassium permanganate on warming. 

34 Commerdal add has low acid value — ^not less than 120. Yields 

ridnelaidic acid with HjSOi and saturated sodium nitrite solution. 


35 Aqueous or alcoholic solutions give a purple colour with 1 drop of ferric 

chloride solution, just visible with 0*0025 mg. in 1 ml. 

36 Acid value 200 to 210. 


37 Forms fluorescein dyes when heated with resorcin and sulphuric acid. 


38 Neutral solution of salt gives brown ppt. with ferric chloride; when 
ppt. is washed, dissolved in ammoma and the solution filtered, the 
filtrate gives a ppt. with barium chloride and equal volume of alcohol. 
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THE EXTRA PHARMACOPCEIA 


No. 

Substance 

Elements 

M.P. 

'’C. 

B.P. 

®C. 

Sp. 

Gr* 

Sol. 

IN 

Water 

(lin-) 

Sol. in 
ALCOHOL 
90% 
(lin-) 

39 

Acid Tannic 

C,H,0 

— 


— 

1-5 

1 

40 

Acid Tartaric 

C,H,0 

162-169 

— 

- 

0-8 

2-5 

41 j 

Acid Tri- 
chloracetic 

C,H,0,C1 

55 

195 

— 

About 

0-11 

Readily 

43 

Acid 

Valerianic 

C,H,0 

— 

— 

0*93 

30 

Miscible 

43 

Aconitine 

C.H.O.N 

196-200 
(De- i 
comp.) 



Very 

slight 

40 

44 

Acridavine 

C,H,N,C1 


— 


About 3 

i 

Soluble 

45 

Adrenaline 

C,H,0,N 

205-212 

. 

- 

Very 

slight 

Very 

slight 

46 

iEsculin 

C,H,0 

— 

- 

- 

Slight 

1 

1 Slight 

47 

Albumin 

Tannate 

C,H.O,N 

— 

- 

- 

Slight 

Slight 


Alcohol 

Cetyl 

C,H,0 

48-52 

— 

— 

Insoluble 

Soluble 
in hot 
alcohol 

49 

Alcohol 

Isopropyl 

C,H,0 


80-5- 

81*5 

C82*4if( 

anhy- 

drous) 

0-810- 
0-812 
[0-788 if 
anhy- 
drous) 

Miscible 

Miscible 

SO 

Alcohol 

Methyl 

C,H,0 

— 

86 

About 

0-798 

Miscible 

Miscible 

51 

Alcohol Tri- 
bromoethyl 

C,H,0,Br 

79-81 

— 

■ 

35 at 25* 

Soluble 




CORROBORATIVE TESTS 
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THE EXTRA PHARRIACOPCEIA 


No. 

Substance 

Elements 

M.P. 

®C. 

B.P. 

®C. 

Sp. 

Gr. 

Sol, 

IN 

Water 
( 1 in-) 

Sol. in 
Alcohol 
90% 

(1 in-) 

52 

AUantoin 

C,H,0,N 

About 

235 

- 

— 

130 

Very 

slight 

53 

AUobarbi. 

tone 

C.H,0,N 

171-172 

— 


Slight 

Slight in 
cold, very 
soluble in 
hot 

54 

Aloin 

C,H,0 

145 

— 

— 

140 

20 

55 

Amethocaine 

Hydro. 

chloride 

1 (Bute- 
thanol) 

C,H,0,N, 

C! 

148-150 

- 

— 

7 

Soluble 

56 

Amido- 

pyrine 

C,H,0,N 

107-109 

— 


18 

About 2 

57 

Ammonium 

Mandelate 

C,H,0,N 

— 

— 

— 

Very 

soluble 

Soluble 

58 

Ampheta- 

nune 

C,H,N 

— 

200- 

203 

0-931 

Slightly 

soluble 

Soluble 

59 

Ampheta. 

rnine 

Sulphate 

C,N,0,N, 

S 

About 

300 

— 

— 

Soluble 

Slightly 

Soluble 

60 

Amydricaine 

Hydro- 

cUoride 

C,H»0,N, 

Cl 

About 

169 



1 

4 

61 

Amyl 

Nitrite 

C,H,0,N 

— 

90-100 

0-874- 

0-884 

Insoluble 

Miscible 

62 

Amyl Valer- 
ianate 

C,H,0 

— 

204 

0-881 

Very 

slight 

Miscible 

63 

Amylene 

Hydrate 

C,H,0 

— 

97-103 

0-812- 

0-815 

8 

Miscible 

64 

Amylethyl- 

barbitone 

Soluble 

(Amytal 

Sodium) 

C,H»0,N, 

Na 




Soluble 

Freely 
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THE EXTRA PHARMACOPCEIA 


No. 

Substance 

Elements 

m 

B.P. 

«C. 

Sp. 

Gr. 

Sol. 

IN 

Water 

(lin-) 

Sol. in 
Alcohol 
90% 
(lin-) 

65 

Axnylocaixie 

Hydro- 

chloride 

C,H,0,N, 

Cl 

177-179 

— 

- 

2 

3 

66 

Andro- 

sterone 

C.H,0 

About 

180® 

— 

- 

Insoluble 

Soluble 

67 

Aneurine 

Hydro- 

cMoride 

C,H,0,N, 

S,CI 

245-250 
after 
drying 
at 105“ 



Soluble 

Slightly 

Soluble 

63 

Aniline 

C,H,N 

— 

About 

183 

About 

1-027 

37 

Miscible 

69 

Anthrarobin 

C,H,0 

— 

— 

— 

Very 

slight 

80 

70 

Apiol 

C,H,0 

— 

— 

1-055- 

1-091 

Insoluble 

Partly 

soluble 

71 

Apocodeine 

Hydro- 

chloride 

C,H.O,N, 

Cl 

Partly 
at 90, 
decom- 
poses 
over 200 



1 

1 

72 

Apomorphine 

Hydro- 

chloride 

C,H,0,N, 

Cl 




60 

51 

73 

Arbutin 

C.H,0 

About 

168 

- 

- 

10 

13 

74 

Arecoline 

Hydro- 

bromide 

C,H,0,N, 

Br 

About 

167-170 

— . 

- 

Readily 

Readily 

75 

Arsphena- 

mine 

C,HO,N, 
Cl, As 

— 

— 


Readily 

Slight 





CORROBORATIVE TESTS 
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No, Special Tests 


65 Distinguished from cocaine by giving no ppt. with potassium perman- 

ganate but decolorising it slowly. Aqueous solution gives ppt. on 
addition of iodine solution (distinction from orthocaine) and with 
Mayer’s reagent (distinction from orthocaine and benzocaine). 

66 An androgenic hormone in male urine; usually met with in oily solution 

in ampoules. 

67 The picrate melts at 206® to 208®. 0*01 g. in 10 ml. of 2N NaOH and 

10 ml. of potassium ferricyanide solution, shaken for 2 minutes with 
butyl alcohol, gives intense blue fluorescence in separated alcoholic 
layer (thiocrome reaction). Trace in 0*3 ml. of mixture of 7 vols. of 
N/IOOO HCl and 3 vols. of alcohol, with 1 drop of formaldehyde 
solution and a solution consisting of 1 *25 ml. of mixture of equal vols. 
of N/1 NaOH and 5*76% sodium bicarbonate solution and 0-5 ml. 
of diazobenzenesulphonic acid solution, gives pink colour on standing 
which forms pink layer when shaken with butyl alcohol and allowed 
to separate. 

68 To neutral or sEghtly alkaline solution add sodium hypochlorite or 

chlorinated lime solution — ^purple-violet, even in 1 in 26,000, changing 
to dirty red. Avoid excess of reagent. When this change has occurred 
add ammoniacal phenol solution; return of blue colour even in 1 in 
66,000. Aqueous chromic acid solution, according to concentration, 
gives green, blue or almost black. 

69 Easily soluble in caustic alkalis and ammonia, giving yrilowish solution 

gradually changing to green or blue owing to formation of alizarin. 

70 A green liquid with characteristic odour and taste. 


71 Occurs usually as a yellowish or greenish-grey hygroscopic powder. 
Gives a characteristic blood-red colour with nitric acid. 


72 On adding ammonium persulphate and sodium bicarbonate to aqueous 

solution and shaking with chloroform the latter becomes a red or violet. 
Detects 1 in 100,000. Acquires a ^reen tint when exposed to light and 
air, and dissolves in nitric acid with px^le colour. Dilute aqueous 
solution with sodium bicarbonate solution gives ppt. which is white 
at first, becoming green. Ppt. dissolves in alcohol (green), chloroform 
(blue) and ether (purple). 

73 Hydrolysed by dilute sulphuric acid into dextrose and hydroquinone. 

Diazo Test — ^yellow with sodium nitrite solution and hydrochloric acid 
turning red with sodium hydroxide. 

74 Aqueous solution gives with mercuric chloride solution a white ppt. 

soluble in excess, the solution depositing colourless crystals on standing 
a few hours. Sulphuric and selenious acids give a bright yellow 
colour (distinction from pellerieiine). 

75 1 ml. of 1% solution with 1 drop of 5% sodium nitrite gives orange 

colour. 0*5 ml, of resulting solution with 1 ml. 2% ^-napththol in 
2N sodium hydroxide gives a dear wine-red solution. 
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Mo. 

Substance 

Elements 

M.P. 

“C. 

B.P. 

®C. 

Sp. 

Gr. 

Sol. 

IN 

Water 

(lin-) 

Sol. in 
Alcohol 
90% 
(lin-) 

76 

Asparagin 

C,H.O,N 

— 

— 

- 

50 

Insoluble 

77 

Atropine 

C,H,0,N 

114-116 

— 

— 

300 

3 

78 

Atropine 

Methyl- 

nitrate 

C,H,0,N 

De- 

comp. 

— 

- 

Soluble 

1 

Soluble 

79 

Atropine 

Siuphate 

C,H,0,N, 

S 

195-196 

(when 

dry) 

189-192 

— 

— 

0-5 

3 

80 

Barbitone 

C,H,0,N 

““ 

— 

170 

8-5 

81 

Barbitone 

Soluble 

C,H,0,N, 

Na 

— 

- 


5 

Slight 

82 

Beberine 

Sulphate 

C,H,0,N, 

S 

— 

— 

— 

1 

Slight 

83 

Benzamine 

Hydro- 

cmoride 

C,Hp,N, 

About 
268 (de- 
comp.) 



30 

35 

84 

Benzamine 

Lactate 

C,H,0,N 

152-156 



5 

8 

85 

Benzene 

C,H 

About 
0“; re- 
melts 
at 4® 

79-82 

(80 

when 

pure) 

0’880- i 
0-887 

Insoluble 

Miscible 

86 

Benzocaine 

C,H,0,N 

90-91 


— 

2500 

S 

87 

Benzyl 

Benzoate 

C,H,0 

20 

About 

323 

M21- 

M25 

Insoluble 

Miscible 


CORROBORATIVE TESTS 
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Mo. I Special Tests 


In alkaline solution is laevorotatory; in acid, dextro. Copper hydroxide 
is dissolved on boiling, forming a blue solution^ depositing on cooling 
asparagin-copper (C 4 H 70 jNj)aCu. Insoluble in ether. 

0*001 g. wanned with 2 ml. mercuric chloride in 50% alcohol causes 
deposition of mercuric oxide (with some mercurous oxide). Dilates 
the pupil even 1 in 130,000. 0*01 mg. responds to VlTALl*s REACTION: 
Evaporate a trace of atropine (or a salt) in a porcelain dish with a few 
drops of fuming nitric acid; a ^reUow residue is produced which on 
mo^tening with alcoholic potassium hydroxide (1 in 10) produces a 
violet colour. Strychnine does the same on applying 4% potash, 
but the colour is evanescent. Veratrine gives red-violet or orange-red. 

Yields reactions of atropine and on saponification with ale. KOH pro- 
duces potassium nitrate. 


79 Gives aurichloride, m.p. 137® to 139®. 


50 A saturated solution acidified with nitric acid gives ppt. with Millon's 

reagent, soluble in excess. When heated with sodium hydroxide 
(soUd or cone, solution), ammonia is evolved. 

51 Aqueous solution gives ppt. of barbitone on acidifying. 


82 Occurs in brown translucent scales and contains about 30% of beberine 

with other alkaloids. 

83 Benzamine lactate and benzamine hydrodbloxide — 0*1 g. in 1 ml. sulphuric 

add maintained at 100® for 5 minutes and cautiously diluted with 2 ml. 
water gives aromatic odour and on cooling deposits crystals of benzoic acid. 

84 0*05 g. with 0*25 g. calomel does not blacken when moistened with 

water (distinction from cocaine hydrochloride). 5 ml. of 1% solution 
gives no permanent ppt. with 5 nil. mercuric chloride solution or with 
5 ml. potassium iodide solution (distinction from cocaine and alpha- 
caine respectively). 

4% solution of the hydrochloride gives a slight golden-brown ppt. with 
platinic chloride, dissolving in hydrochloric acid and separating again 
m crystals on standing. 

85 To distinguish from petroleum benzine note solubility in alcohol; benzene 

is soluble with half volume of alcohol 90%, but petroleum benzine 
requires 5 to 6 volumes (using petrol, more). 

Warm 1 ml. with 5 to 10 ml. of mixture of nitric and sulphuric acids (2 : 1); 
benzene gives red vapour and yellow nitro-compounds; on diliitini: with 
water an odour of benzaldehyde is evolved* Petroleum benzine is 
practically unaffected. 

86 1 ml. 1 % aqueous solution with trace of hydrochloric acid and 1 to 2 drops 

of sodium nitrite solution followed by 1 to 2 drops of P-naphthol in 
sodium hydroxide solution gives a deep red colour and, on standing, 
scarlet ppt. 

87 Decomposes into benzyl alcohol and sodium benzoate on boiling with 

sodium hydroxide. 
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No. 

Substance 

Elements 

M.p. 

«C. 

B.P, 

*C. 

Sp. 

Gr. 

Sol. 

IN 

Water 
(1 in -) 

Sol. in 
Alcohol 

90% 

(1 in-) 

88 

Benzyl 

Hydroxy- 

benzoate 

C,H,0 

no 



About 

10,000 

Soluble 

89 

Benzyl 

Succinate 

C,H,0 

45-47 

- 

- 

Almost 

insoluble 

Readily 

90 

Bexizyl- 

morphine 

Hydro- 

chloride 

C,H,0,N, 

Cl 




133 

218 

91 

Berberine 

Sulphate 

C,H,0,N, 

S 

— 

— ! 

— 

150 

Soluble 

92 

Betaine 

Hydro- 

chloride 

C,H,0,N, 

Cl 


- 

- 

2 

About 

20 

93 

Beta- 

naphthol 

C,H,0 

120-122 

— 

— 

1000 

2 

94 

Bismuth 

Citrate 

C,H,0,Bi 

i 

— 

— 

Insoluble 

Insoluble 

95 

1 Bismuth 
Salicylate 

C,H,0,Bi 

— 

- 


Insoluble 

Insoluble 

96 

Bismuth 

Sodium 

Tartrate 

C,HtO,Na, 

bI 

— 

- 

- 

Soluble 

- 

97 

Bismuth 

Sttb- 

gallate 

C,H,0,Bi 

— 



Insoluble 

Insoluble 

98 

Bismuth 

Ttibromo- 

phenate 

Bi 

— 

— 

— 

Insoluble 

Insoluble 

99 

Bordeaux B 

C,H,0,N, 

S,Na 

— 

— 

— 

Soluble 

Soluble 

100 

Bromal 

Hydrate 

C,H,0,Br 

54 

- 

- 

2*5 

0*5 

101 

Bromoform 

C,H,Br 

— 

148- 

155 

About 

2-63 

800 

Miscible 

102 

Bromotso- 

valerianyl- 

urea 

C,H,0,N, 

Br 

145 



Slight 

10 



CORROBORATIVE TESTS 
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No. Special Tests 


88 Hydrolysis with alkali yields benzyl alcohol and jp-hydroxy benzoic acid. 

A trace boiled with water gives reddish-violet solution with 1 drop of 
ferric chloride changing to brown on adding further 2 drops mercuric 
nitrate to boiling sol. gives ppt. and red supernatant liquid. 

89 Hydrolysed to benzyl alcohol and sodium succinate on boiling with 

sodium hydroxide. 

90 With cone, sulphuric acid gives yellow colour which on wanning gradually 

darkens through brownish-red to dark red; cone, nitric acid gives pale 
yellow colour; ammonium molybdate and cone, sulphuric acid gives a 
violet, changing through brown to a permanent blue. 

91 To 5 ml. of 1 % aqueous solution add 2 drops so^um hydroxide solution; 

the liquid acquires an orange red colour but gives no ppt. On adding 
4 drops acetone, it becomes turbid and gives yellow ppt. on standing. 

92 Gold salt melts at 224^*. Has a strongly acid reaction and taste. Fusion 

with potassium hydroxide gives trimethylamine. 

93 Gives bluish fluorescence on adding 1 ml. solution of ammonia to 

10 ml. saturated aqueous solution. 

94 Soluble in ammonia and alkali citrates. Gives citrate and bismuth 

reactions. 

95 Identify bismuth and salicylic acid — the latter by shaking powder with 

ether and dilute sulphuric add; on shaking ethereal layer with water 
containing trace of ferric chloride, a violet colour is produced. 

96 Gives reactions of bismuth, sodium and after removal of bismuth, of 

tartrate. 


97 Soluble in hot mineral acids and in alkali hydroxide giving a yellow 

solution rapidly changing to deep red. When suspended in water and 
the bismuth removed by hydrogen sulphide, the nitrate gives a bluish 
black colour with ferric chloride. 

98 Boiled with sodium hydroxide solution and the liquid acidified, a ppt. 

of tribromophenol is produced which when washed and dried has m.p. 
90® to 95®. 

99 A 1 in 1000 solution acquires a brownish-red coloration with excess 

of sodium hydroxide solution and a blue coloration with concentrated 
sulphuric acid. 

100 Decomposes at 100® to 110® into bromal and water. 

101 Has odour resembling chloroform, from which it is easily distinguished 

by sp. gr. and b.p. 

102 Odour like bromal on heating. Dissolves in caustic rikali solution and 

is pptd. by acids. After heating with sodium hydroxide and acidifying 
the residue with sulphuric add, carbon dioxide is liberated with valerianic 
odour. Millon’s reagent gives ppt. {cf. barbitone). -Nessler^s reagent 
with saturated solution gives only slight colour and ppt, {cf, carbromal), 
. but after fusing with potassium hydroxide and dissolving in water 
there is the usual effect. 
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No. 

Substance 

Elements 

M.P. 

’C. 

B.P. 

*C. 

SP. 

Gr. 

Sol. 

IN 

Water 

(lin-) 

Sol. IN 
Alcohol 
9?%, 

(lin-) 

103 

Brucine 

C»H,0,N 

178 

(when 

anhyd.) 

— 

— 

Insoluble 

Soluble 

104 

Butylchloral 

Hydrate 

C,H,0,C1 

About 

78 

— 


40 

0-6 

105 

Butyiethyl- 

barbituric 

Acid 

C,H,0,N 

124-127 

— 

— 

300 

Soluble 

106 

Caffeine 

C,HAN 

235-237 
(dried 
at 100*) 



SO 

40 

107 

Caffeine 

Citrate 

C,H,0,N 

About 

160 

— 

— 

32 

25 

108 

Caffeine and 
Sodium 
Benzoate 

C,H,0,N, 

Na 

— 

— ! 

— 

4 

Slight 

109 

Caffeine and 
Sodium 
Iodide 

C,H,0,N, 

Na,I 

— 

— 

— 

Soluble 

Partly 

soluble 

no 

Caffeine 
and Sodium 
Salicylate 

1 C,H,0,N, 
Na 


— 

__ 

1 

28 

111 

Calciferol 

C,H.O 

115-119 
(in eva- 
cuated 
tube) 



Insoluble 

Readily 

112 

Calcium 

Acetyl- 

salicylate 

C,H,0,Ca 


— 

— 

6 

800 

113 

Calcium 

Gluconate 

C,H,0,Ca 




30 

Insoluble 

114 

Calcium 

Glycero- 

phosphate 

C,H.O,P, 

Ca 

1 — 

- 

- 

About 

50 

Insoluble 

115 

Calcium 

Lactate 

C,H,0,Ca 

— 

— 

— 

18-5 

Slight 

116 

Calcium 

Levulinate 

C,H,0,Ca 




2-5 

Insoluble 



CORROBORATIVE TESTS 
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No. Speciai. Tests 


103 Yields normal reactions of alkaloids and red colour with cohc. HNOa* 

No violet colour with sulphuric acid and potassium dichromate (dis- 
tinction from strychnine). 

104 Nitric acid converts it into trichlorobutyric acid, m.p. 44®. 


105 Dissolves in aqueous alkali hydroxides; heated with cone. NaOH, 
ammonia is evolved. 


106 On evaporating 0*0001 g. to dryness with bromine water a red<^sh-brown 

spot is obtained, which turns violet-red with ammonia vapour 
(murexide reaction). Aqueous solution with N/10 iodine gives no 
ppt. unless acidified with hydrochloric acid. 

107 The aqueous solution is acid owing to hydrolysis. All the citric^ acid 

present can be titrated with caustic soda using phenolphthalein as 
indicator. Murexide test as above. 

108 Gives sublimate of caffeine when heated in dry tube. 

Gives reactions of caffeine and sodium benzoate. Caffeine can be 
extracted with chloroform from alkaline solution. 

109 Gives reactions of caffeine and sodium iodide. Caffeine sublimes on 

heating. 


110 Gives reactions of caffeine and sodium salicylate. Caffeine can be 
estimated by extraction with chloroform from alkaline solution. 


Ill The 3 ; 5-dinitrobenzoate has m.p. 147® to 149®. 


112 Hydrochloric acid ppts. aspirin; filtrate gives reactions for calcium 
After hydrolysis, gives reactions for salicylic acid. 


113 2% aqueous solution gives a yellow colour with 1 drop of ferric chloride 

solution. The aqueous solution gives when heated for 30 minutes on a 
water-bath with acetic acid and phenylhydrazine and cooled, white 
crystals of gluconic acid phenylhydrazide which, when recrystallised 
from hot aqueous solution and filtered through decolorising charcoal, 
have a m.p. of 200® to 202® (decomp.). 

114 Identify calcium and phosphate after hydrolysis with acid. 


115 Acidify a 1 in 20 solution with sulphuric acid, add potassium permanganate 

and heat — the odour of acetaldehyde is developed. 

116 Heating with acetic acid and phenylhydrazine on water-bath gives 

characteristic phenylhydrazide. Decolorises KMn 04 and gives 
reactions for calcium. 
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No. 

Substance 

Elements 

M.P, 

“C. 

Bj. 

‘’C. 

Sp. 

Gr. 

Sol, 

IN 

Water 

Sol. in 
Alcohol 

90% 








(1 in-) 

(1 in-) 

117 

Calcium 

Saccharat< 

C,H,0,Ca 

5 




10 

Insoluble 

118 

Calcium 

Sodium 

Lactate 

C,H.O,Ca 

Na 

— 

— 

— 

About 

15 

10 in boil- 
ing alcohol 

119 

Camphor 

C,H,0 

174-177 

— 

— 

700 

1 

120 

Camphor 

Mono- 

bromide 

C,H,0,Br 

74-76 


— 

Insoluble 

12 

121 

Cantharidin 

C,H,0 

216-218 

— 

— 

1100 

Slight 

122 

Carbachol 

C,H,0,N, 

Cl 

210-212 

— 

- 

Very 

soluble 

Slightly 

soluble 

123 

Carbon 

Tetra- 

chloride 

C.Cl 

— 

76*5- 

77-5 

1*603- 

1*606 

Insoluble 

Miscible 
(with de- 
hydrated 
alcohol) 

124 

Carbromal 

C,H,0,N, 

116-118 

— 



3000 

18 



Br 




(more 
soluble 
in hot) 

125 

Chiniofon 

C,H,0,N, 

S,I 

De- 
comp, 
at 275® 

- 

- 

25 

Insoluble 

126 

Chloral 

Formamide 

C,H.O,N, 

114-115 

- 

- 

21 

2 

127 

Chloral 

Hydrate 

C,H,0,C1 

50-58 

— 

— 

0*25 

0*2 

128 

Chloramine 

C,H,O.N, 

Cl,S,Na 

De- 

comp. 

— 

— 

7 

12 


CORROBORATIVE TESTS 


539 




540 


THE EXTRA PHARMACOPtEIA 


No. 

Substance 

Elements 

M.P. 

X. 

B.P. 

“C. 

Sp. 

Gr. 

Sol. 

IN 

Water 
( 1 in-) 

Sol, in 
Alcohol 

(1 in-) 

129 

Chlorbutol 

C,H,0,C1 

Not be- 
low 78 
(96 
when 
anhyd- 
rous) 

167 


125 

1 

130 

Chiorocresol 

C,H,0,C1 

64-66 

— 

— 

250 

Soluble 

131 

Chloroform 

C,H,C1 


Port’n 
below 
60; re- 
main- 
der at 
60-62 

1*485- 

1*490 

200 

Miscible 

132 

Chloro- 

xylenol 

C,H,0,C1 

114- 

115*5 

— 


3000 

Soluble 

133 

Cholesterol 1 

C,H,0 

About 

145 

— 

— 

Slightly 

Soluble 

(hot) 

134 

1 

Chrysarohin 

C,H,0 

155-165 


— 

Almost 

insoluble 

Slight 

135 

Cinchonidine 

C,H,0,N 

202 

- 

- 

Very 

slight 

16 

136 

Cinchonidine 

Sulphate 

C.H,O.N, 

S 

About 
207 
(when 
' i^yd.) 

- 

- 

100 

60 

137 

Cinchonine 

C,H,0,N 

255 



Very 

slight 

175 

138 

Cinchonine 

Hydro- 

chloride 

C.H.O,N, 

Cl 

217-218 

(when 

anhyd.) 

- 

— 

22 

1 

139 

Cinchophen 

C,H,0,N 

214-217 

— 


Insoluble 

120 

140 

J- 

Cinnamic 

Aldehyde 

C,H,0 


252 

(slight 

de- 

comp.) 

1*054- 

1*057 

Slight 

Miscible 
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THE EXTRA PHARMACOPOEIA 


No. 

Substance 

Elements 

M.P. 

^C. 

B.P. 

°C. 

Sp. 

Gr. 

Sol. 

IN 

Water 

(lin-) 

Sol. in 
Alcohol 

(1 m-) 

HI 

Cocaine 

C,H,0,N 

97-98 

— 

— 

Very 

slight 

10 

142 

Cocaine 

Hydro- 

chloride 

C,H,0,N, 

Cl 

Not 

below 

197 

— 

— 

0-5 

3 

143 

Codeine 

C,H,0,N 

155-156 


— 

120 

20 

144 

Codeine 

Phosphate 

C,H*0,N» 

P 

— 

- 

— 

3-5 

350 

145 

Colchicine 

C»H,O.N 

i 

About 

145 

(when 

anhyd.) 



1 

1 

146 

Colchicine 

Salicylate 

C,H,0,N 

55-60 

— 

1 

Slight 

1 

147 

Collargol 

C.H,0,N. 

Ag 

— 

— 

- 

25 

Insoluble 

148 

Coniine 

Hydro- 

bromide 

C,H,N, 

Br 

About 

212 

i 


2 

i 

3 

j 

149 

Cotamine 

Chloride 

C,H,0,N, 

Cl 

About 

125 

- 


Less than 
0-5 

3 

150 

Cotamine 

Phthalate 

C,H,0,N 

113 

— 

— 

0-5 

5 

151 

Coumarin 

C,H,0 

68-70 

— 

— 

500 

7 

252 

Creosote 

C.H,0 

— 

1 

200- 

230 

Not 

lower 

than 

1-070 

150 

Miscible 

153 

Cresol 

C,H,0 


Mainly 

distils 

betw’n 

195and 

205 

1-035- 

1-050 

50 

Miscible 

154 

Cyclohexane 

C,H 

— 

81 

0-779 

Not 

miscible 

Not 

miscible 
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No. 

HI 


Special Tests 


142 


143 


144 


145 


146 


147 


148 


149 


150 


151 


152 


153 


154 


See Cocaine Hydrochloride. 


Addidon of 1 to 2 drops chromic acid soludon to 1% cociane gives a 
shaking; with more chromic acid ppt. i:i 

permanent. 

iodic acid (distinction from morphine). No blue colour 
fernc chloride (distiiwtion from morphine). 
0*001 g. warmed with 1 ml. sulphuric acid and 2 drops ferric chloride 
solution gives deep blue colour. Greenish-blue with Froehde^s reagent . 

Gives reactions of codeine and phosphate. 

benzene. Practically insoluble in 
light petroleum. Sulpl^ic acid with a trace of nitric acid added 
gives yellowish-green, changing through blue-violet and wine-red to 
yellow. Chlorme water added to the aqueous solution gives yellow 
forming an orange coloured solution. Sodium 
mtnte and hydrochloric acid give dirty brown. 

Gives reactions of colchicine and salicylic acid. 

^ lo%*Slver^^**^ ^ black or metallic appearance and containing about 

j blood-red colour turning green. This 
distinguished from nicotine by giving no ppt. with 
pmtimc cmonde, and a deep red colour with alkaline solution of 
pnenolphthalem. 

0*3 g. dusolved in 5 to 15 ml. water and N/10 iodine solution added 
^ves brown ppt. which dned over sulphuric acid melts at 142® to 144®. 
Cotarnme dissolves in cone, mtric acid with formation of a red solution 
and oxalic acid. 

Decompose salt and identify the alkaloid and phthalic acid. 

Has a characteristic fragrant odour and sublimes at 100®. Dissolves 
slowly m hot sodium, hydroxide solution with a slight green colour, 
excess or acid reprecipitating coumarin. Saturated aqueous solution 
with iodine solution gives a brown flocculent ppt. whi^ coagulates to 
a dark green mass on shaking. 

1 drop of ferric chloride solution added to saturated aqueous solution 
giVM a hansient wolet-blue colour; with more ferric chloride the 
®®^|^JJ^^becomes cloudy, the colour changing through greyish-green 

Feme chloride solution added to a dilute aqueous solution gives a 
namient bluish colour. Bromine water gives a pale yellow flocculent 


Reactions characteristic of saturated aliphatic hydrocarbon. 
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No. 

Substance 

Elements 

Mj*. 

“C. 

B.P.. 

Sp. 

Gb, 

Sol. 

IN 

Water 

(lin-) 

Sol. in 
Alcohol 

99 %, 

(1 m-) 

155 

Cyclopro- 

pane 

C»H 

— 

-34-5 

1*46 

(den- 

sity) 

2-7 

Soluble 

156 

Desoxycorti- 

costerone 

Acetate 

C,H,0 

154-159 



Insoluble 

Soluble 

157 

Dextrose 

C,H,0 

— 

— 

— 

Less 
than 1 

50 

158 

Diamorphine 

O 

b 

z 

169 

- 

— 

800 

44 

159 

Diamorphine 

Hydro- 

chloride 

C,H,0,N, 

Cl 

233 

j — 

— 

2-5 

13 

160 I 

Dichloramine 

C,H.O,N, 

a,s 

78 

— 

— 

Almost 

insoluble 

Soluble 

with 

decomp. 

161 

o-Dichloro- 

benzene 

C,H,C1 

-- 

179 

1-327 

Almost 

insoluble 

Soluble 

162 

^-Dichloro- 

benzene 

C,H,C1 

53-54 

172- 

174 

— 

Insoluble 

Soluble 

163 

Digitalin 

C,H,0 

— 

— 

— 

Readily 

Readily 

164 

Digitoxin 

C.H,0 

Not 

below 

240 

— 

— 

Insoluble 

140 

165 

Digoxin 

C,H,0 

265 

— 


Insoluble 

Soluble 

166 

Diodone 

(Solution) 

C,H,0,N, 


— 

1-19 

— 

— 
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jyjo, ' Special Tests 


155 Heavy, inflammable gas; mixtures with oxygen or air are explosive. 


156 Specific rotation in 1% w/w sol. in dehydrated alcohol, 4-175® to 185®. 


157 Specific rotation of well-boiled 10% aqueous solution about 4-52®. 

Reduces silver nitrate solution on warming.^ In addition to Fehling’s, 
Barfoed’s reagent (warm) is also reduced (distinction from dextrin and 
maltose). Sodium, calcium and barium oxides form saccharates 
soluble in water. Ferments with yeast. 

158 Gives yellowish-red with sulphuric acid and a little nitric acid darkening 

on wanning. From acid solutions is pptd. by caustic alkalis, ammonia 
and ammonium carbonate, re-dissolved by the first in excess. Does not 
reduce iodates (distinction from morphine). See also the hydrochloride. 

159 Dissolve 0*05 g. in 5 ml. water; add 3 drops 5% ferric chloride solution; 

no blue colour (distinction from morphine). Nitric acid dissolves with 
yellow colour changing to blue on warming and becoming yellow again 
on cooling. Solution m cone, sulphuric acid, warmed, cooled, diluted 
with water and treated with potassium ferricyanide solution containing 
a trace of ferric chloride gives deep blue colour. Morphine, ethyl- 
morphine and codeine do not yielci this reaction. 

160 Ppt. with proteins. Soluble in alcohol, ether and cottonseed oil, but 

decomposes them. Readily soluble in chloroform and eucalyptus oil 
without evident change. Dissolves in solutions of fixed alkalis forming 
the soluble monochloramine. Strong oxidising agent liberating iodine 
from potassium iodide. Gives no ppt. with mercuric chloride (c/. 
cMoramine). 

161 Colourless liquid with characteristic odour. 


162 Mono-nitro derivative has m.p. 55®. 


163 1 mg. in 1 ml. glacial acetic acid containing trace of ferric chloride layered 

on to sulphuric acid gives reddish band. Usually adjusted to standard 
strength by admixture with lactose. 

164 Dissolves in cold hydrocldoric acid giving colourless solution which 

becomes brown on warming. 

To 0*1 mg. in Petit’s liquor add 2 ml. of acetic acid and 1 drop of ferric 
chloride solution, and layer on to sulphuric acid; a brown ring, blue- 
green above, is produced. 

165 Specific rotation in 2% v/v sol. in pyridine (Hg light) -413*5 to 13*7. 

1 ml. of 0*1% sol. in glacial acetic acid containing 0*01% FeCh with 
layer of cone. H2SO4 gives brown ring and the acetic acid layer 
acquires an indigo colour. 

166 Usually in aqueous solution, containing about 35% of hydroscopic 

diethanolamine salt of diodine and about 17% v/v of iodine. 
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No. 

Substance 

Elements 

M.P. 

«C. 

B.P. 

*a 

Sp. 

Gr* 

Sol. 

IN 

Water 
a in-) 

Sol. in 
Alcohol 
90% 

(1 in-) 

167 

Diphenan 

C,H,0,N 

146-150 

— 

— 

Insoluble 

Soluble 

168 

Disodium 

Methyl. 

arsoaate 

C.^O.A,, 

— 

— 

— 

1 

330 

169 

Dithranol 

C,H,0 

174-178 

— 

— 

Insoluble 

Slight 

170 

Dulcln 

! C,H,0,N 

172-174 

— 

— 

! Slight 

Soluble 

171 

Elaterin 

C,H,0 

209 

— 

— 

Insoluble 

160 

172 

Emetine 

C.H,0,N 

About 

74 

— 


Slight 

3 

173 

Emetine 

Hydro- 

chloride 

C,H.O,N, 


— 

i 

9 

Soluble 

174 

Emetine and 
Bismuth 
Iodide 

C,H2P,N, 

I,K 

— 

— 


Insoluble 

Insoluble 

175 

Ephedrine 

C,H,0,N 

About 

40 



Readily 

Readily 

176 

Ephedrine 

Hydro- 

cmoride 

C,H,0,N, 

217-220 

— 

— 1 


About 5 

177 

Ergometrine 

C.H,0,N 

! 

162-164^ 
crystall- 
ised f *m 
acetone 
212 

i 


Slight 

Soluble 

178 

Ergometrine 

Tartrate 

C,H,0,N 

— 

— 

— 

Soluble 

Soluble 

179 

Ergotoadne 

C,H.O,N 

Chars at 
150-160 

— 

— 

Very 

slight 

Soluble 

180 

Ergotoxine 

Ethane- 

sulphonate 

O 

b 

Chars at 
170-180 

— 

— 

Soluble 

Soluble 

181 

Erythrityl 

Tetra- 

nitrate 

C,H,0,N 

61 


" 

Insoluble 

About 

90 
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No. Special Tests. 


167 Heated with HtSO* until brown and then with excess of NaOH, 

ammonia is evolved. 

168 0-0005 g. in 5 ml. water gives white ppt. with silver nitrate, a violet ppt. 

with cobalt nitrate and a white ppt. on warming with calcium chloride 
(distinction from sodium cacodylate). 

169 Gives yellow or red solution in dilute NaOH with intense green 

fluorescence. 

170 Sulphur is absent (distinction from saccharin). 

171 With Froehde*s reagent, first green then brown colour. Mandelin’s 

reagent gives blue. A solution of about 0-01 g. in 5 ml. of melted 
phenol becomes crimson, changing to scarlet on adding a few drops 
of sulphuric acid. 

172 Sulphomolybdic acid gives ^een colour with the hydrochloride or in 

presence of trace of chloride. 0-0002 g., c.g, in Tinct. Ipecac., gives 
yellow with hydrochloric add and hydrogen peroxide. 

173 Gives reactions of emetine and chlorides. Sulphomolybdic acid gives 

green colour. 

174 Gives reactions for bismuth and iodine. Quickly loses its red colour on 

shaking with sodium bicarbonate and (more slowly) with 0*2% 
hydrochloric add. 

175 0-01 g. in 1 ml. water with 0-1 nd. aqueous solution of copipcr sulphate 

and 1 ml. sodium hydroxide gives violet colour; on shaking mixture 
with ether, latter becomes purple and aqueous solution blue. Gives 
the hydrochloride on standing in contact with chloroform and 
evaporating. 0-01 g. in 1 ml. water with 1 ml. potassium ferri cyanide 
solution and 1 ml. potassium hydroxide gives benzaldehyde odour. 

176 Gives reaction for hydrochloride, and with copper sulphate reacts as 

ephedrine. 


177 The dilute aqueous solution gives a blue colour with solution of dimethyl- 

aminobenzaldehyde. A purple colour is produced on adding 2 drops 
of sulphuric acid to 1 ml. of a 0-1% solution in glacial acetic acid 
containing a trace of ferric chloride. Crystals may contain solvent 
of crystallisation. 

178 Gives reactions of ergoraetrine and tartaric acid. 


179 Gives the same reactions as ergometrine. 


180 Gives the same reactions as ei^ometrine. The acid radicle can be 
determined by dissolving in methyl alcohol, diluting and titrating with 
N/10 potassium hydroxide using phenolphthalein. 


181 Usually occurs mixed with lactose from which it can be separated by 
extraction with alcohol. The residue obtained on evaporating the 
alcohol explodes on percussion. 
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No 

Substance 

Element 

M.P. 
s •’C. 

B.P. 

®C. 

. Sp. 
Gr. 

Sol, 

IN 

Water 

Sol, in 
Alcohol 

90% 

— 






(1 in-) 

(Hn-) 

182 

Ethyl 

Acetate 

C,H.O 

— 

77 

(whei 

pun 

0-900- 
1 0-9C 

5) (0-924 

15 

17 

Miscible 





when 








pure) 



183 

Ethyl 

Hydroxy- 

C,H,0 

113 

- 

— 

Slight 

Soluble 


benzoate 







1S4 

Ethyl 

Phthalate 

C,H,0 

— 

290- 

30i 

About 
3 M2 

Insoluble 

' Miscible 

185 

Ethylmor- 
phine Hydro 

C,H,0,N, 

Cl 

About 

123 

— 

— 

10 

25 


chloride 





186 

Eucalyptol 

C,H,0 


176- 

0-928- 

Insoluble 

2 





177 

0-930 


187 

Euilavine 

C.H,N,C1 j 

— 

- 


Slight 

Slight 

188 

Fluorescein 

(Soluble) 

C,H,0,Na 

— 

— 

- 

Less than 

1 

5 

189 

Formalde- 
hyde Solution 

C,H.O 

— 

— 

1‘080- 

1-095 

Miscible 

Miscible 

190 

Fuchsine 

C.gO.N, 

— 

— 


Slight 

Soluble 

191 

Gelsemine 

C,H,0,N 

About 

178 

— 


Slight 

Soluble 

192 < 

Guaiacol 

C,H,0 2 

1 

8(crys- 2 
talline 

00- 1 
210 

•116- 

1*125 

80 

Miscible 




form) 

{ 

'liquid 








form) 



193 < 

jruaSacol \ 

Benzoate 

C,H.O i 

50-52 

— 

i] 

Almost 

asoluble 

50 

194 i 

TUaiacol ( 

Carbonate 

3.H,0 S 

J5-88 J 

- 

— Ii 

nsoluble 

About 

— 



1 

1 



200 
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No. Special Tests 


182 Characteristic fragrant odour. Yields ethyl alcohol and acetic acid when 
hydrolysed. 


183 A trace boiled with HaO gives reddish- violet solution with 1 drop of 

ferric chloride changing to brown on adding further 2 drops. 
Mercuric nitrate to boiling solution gives ppt. and red supernatant 
liquid. 

184 Gives phthalic acid and ethyl alcohol on hydrolysis. 


185 Does not give blue colour with ferric chloride or reduce iodates directly. 

0*01 g. dissolved in 10 ml. sulphuric acid after liberation of the hydro- 
chloric acid, gives a clear solution, which on adding a drop of ferric 
chloride solution and warming turns violet or blue, changing to red on 
adding 2 to 3 drops of nitric acid. The free base is less soluble, in 
ammonia than codeine. Such solution reprecipitates the base in 
crystals melting at 93®. 

186 1 ml. in a freezing mixture with equal volume of phosphoric acid added 

gradually gives a white crystalline mass of eucalyptol phosphate. If 
warm water is then added eucalyptol will separate. Agitated with 
strong solution of iodine in potassium iodide a pasty mass is produced 
in wmch green lustrous crystals are formed. 

187 Bulky yellow ppt. on adding sodium salicylate to aqueous solution. No 

effervescence with sodium bicarbonate {cf. acriflavine). No ppt. 
with solution of formaldehyde (cf. proflavine). 

188 Unmistakeable fluorescence in solution. Colour discharged by acid. 

Heated with zinc dust and sodium hydroxide reduced to colourless 
fluorescin. 

189 Combines with ammonia. Reduces ammoniacal silver nitrate solution 

^rror). Responds to Schifl^s reagent. See also Milk Tests, Urine 
Tests, and Paraformaldehyde. 

190 Is decolorised by zinc and hydrochloric acid also by sulphurous acid. 

For detection of minute quantities, as in urine, extract with acetic 
ether or amyl alcohol. The colour in these disappears on adding 
ammonia or hydrochloric acid if fuchsine present. 

191 O’OOl g. gives green colour with cone, nitric acid. 0*001 g. with sulphuric 

acid and potassium dichromate gives reddish-violet turning green. 

192 Occurs in crystalline fonn, or as a liouid. Characteristic odour and taste. 

An alcoholic solution with ferric chloride gives emerald-green changing 
to blue and then brown. Gives yellow and not red-brown on shaking 
with 10 vols. of sulphuric add (distinction from creosote). 


193 When hydrolysed gives reactions for guaiacol and benzoic add. 


194 0*01 g. lives guaiacol and potassium carbonate on hydrolysis with 

alcoholic potash. 
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No. 

Substance 

Elements 

M.P. 

®C. 

B.P. 

“C. 

Sp. 

Gr. 

Sol. 

IN 

Water 

(lin-) 

Sol. in 
Alcohol 
90% 

(1 in-) 

195 

Guaiacol 

Cinnamate 

C,H.O 

130 

— 

- 

Insoluble 

Soluble 

196 

Hexamine 

C.H»N 

Sub- 
limes 
with 
dec’jxLp. 
at 263 



I'S 

8 

197 

Hexobar- 

bitone 

C,H,0,N 

145-147 

— 

— 

Slight 

Soluble 

19S 

Hexobar- 

bitone 

Soluble 

C,H,0»N. 

Na 

— 

i — 

i 

Very 

soluble 

l 

Soluble 

199 

Hexylfesor* 

cinol 

C.H,0 

About 

66 

— 

— 

2000 

Readily 

200 

Histazuine 

C,H,N 

— 


- 

Soluble 

Soluble 

201 

Histamine 

Aad 

Phosphate 

C,H,0,N, 

P 

130-133 
after 
sinter- 
ing at 
127 



4-5 

SUght 

202 

Homatropine 

HydirO" 

bromide 

C,H,0,N, 

Br 

214 



6 

IS 

203 

Hydrastine 

Hydro- 

chloride 

C,H,0,N, 

Cl 

! 

168 

when 

dried 

— 

— 

Soluble 

120 

204 

Hydrastinine 

Hydro- 

chloride 

C»HjO,N, 

About 

210 

— 

— 

Less 
than 1 

3 

205 

Hyoscine 

Hydro- 

bromide 

C,H.O,N, 

Br 

194-196 

when 

dried 



2 

13 

206 

Hyoscyamine 

Sulphate 

C,H,0,N, 

203-206 



0*5 

4-5 
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No. Special Tests 


195 When hydrolysed gives reactions for guaiacol and cinnamic acid. 


196 Boiled with dilute acids gives formaldehyde and ammonium salt. Gives 
ppt. with mercuric chloride solution becoming crystalline on standing. 


197 Dissolves in aqueous alkali hydroxides. Heat with aq. NaaCOj on 

water-bath with alcoholic sol. of nitrobenzyl chloride for 30 minutes 
and let stand 1 hour; wash ppt. with dilute NaOH and recrys, from 
light petroleum; the m.p. of pmduct is 116®-117°. 

198 Sol. in HtO gives ppt. of hexobarbitone on adding acid. 


199 Parafiin odour on heating. Sulphuric acid cold dissolves, hot chars and 

sxilphur dioxide is evolved. Nitric acid gives violent reaction. Trace 
of Ferric chloride added to alcoholic solution gives green colour. 

200 Gives Pauly’s reaction — ^a rose-pink coloration is obtained on adding 

sodium p-diazobenzenesulphOnate to 1 iri 10,000 aqueous solution. 

201 An alkaline solution gives a deep red colour when mixed with an ac^ueous 

solution of sulphamlic acid containing a trace of hydrochloric acid and 
of sodium nitnte. The picrolonate obtained b)r mixing a hot solution 
of histamine acid phosphate wilh a hot alcoholic solution of picrolonic 
acid, after washing and drying has m.p. 266" to 267*. 

2Q2 Alkaloidal base, obtained by adding ammonia to aqueous solution, 
shaking out with chloroform and evaporating solvent, melts at about 
98* and when warmed with 2% solution of mercuric diloridein alcohol 
(60%) gives yellow ppt. becoming brick-red. Does not react to 
Vita’s test — 0*0001 g. g^ves yellow instead of violet given by atropine 
(q.v.). Does not ppt. with tannic acid or platinic chloride after adding 
hydrochloric acid. 

203 Froehde’s reagent gives green to brown colour. Sulphovanadic acid 

gives orange-red. Sulphuric acid with trace of molybdic add gives 
green colour changing to brown. Sulphuric add with trace of potas- 
sium dichromate gives light green colour changing to brown. 

204 AquTOus solution addified wrtth sulphuric add has blue fluorescence. 

With Nessler’s reagent gives black ppt. of mercury. 


205 Response to Vitali’s reaction very similar to that of atropine (g*v.), Cjold 

chloride compound obtained by dissolving separated base in hydro- 
chloric add, adding solution of auric chloride and recrystallising from 
water, has m.p. of 198° to 200®. 

206 Response to Vitali’s reaction very similar to that of atropine (g.o.). Gold 

salt (recrystallised from hot water) is in golden shimng leaflets, m.p. 
165°; solutions reduce in the light. 

A 1 in 20 solution does not ppt. with platinic chloride solution (distinction 
from most alkaloids). 
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No, 

Substance 

Elements 

■ 

B.P. 

”C. 

Sp, 

Gr. 

Sol. 

IN 

Water 
( 1 in-) 

Sol. in 
ALCOHOL 
90% 

(1 m-) 

207 

Indigo 

C,H,0,N 

— 

— 

— 

Very 

slight 

Insoluble 

20^ 

Indigo 

Carmine 

C,H,0,N, 

S,Na 

— 

— 

— 

100 

Insoluble 

209 

lodo- 

caffeine 

C,H,0,N,I 

Na 

— 

- 

- 

Soluble 

Soluble 

210 

Iodoform 

G.H,I 

120-122 

— 

— • 

Very 

slight 

100 

211 

lodO" 

phthalein 

C,H,0,I, 

Na 

— 

— 


7 

Slight 

212 

lodopyrrole 

C,H,N,I 

De- 

comp. 

above 

140 

— 

— 

Almost 

insoluble 

21 

213 

lodoxyl 

C,H,0,N, 
I, Na 

— 

— 

— 

1-2 

100 

214 

Lactose 

C,H,0 

200 

(de- 

comp.) 

— 

— 

7 

Almost 

insoluble 

215 

Lsevolose 

C,H,0 

About 

95 

when 

anhy- 

drous 



Less than 
0-5 

About 

16 

216 

Lecithin 

(Ovo-) 

C,H,0,N, 

P 




Slight 

30 (Mis- 
cible with 
1 but 
pptd. by 
more) 

217 

Leptazol 

C,H,N 

57-60 

— 

-- 

Soluble 

Soluble 

218 

Lithium 

Acetyl- 

salicylate 

C,H,0,Li 

— 

— 

— 

1 

4 

219 

Magnesium 

Acetyl- 

salicylate 

C,H,0,Mg 

f — 

— 


12 

Insoluble 

220 

Malachite 

Green 

C,H,0,N 




2 

About 

30 
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No. Special Tests 


207 Punple vapours on heating in test-tube. Colour disappears on treatment 


208 Ash contains soditra sulphate. Diazo test gives green colour. Colour 

of aqueous solution destroyed by nitric acid or bromine water, or by 
zinc and sodium hydroxide. 

209 Readily soluble in sodium iodide solution. 


210 Iodine is pptd, on adding nitric acid to a solution in warm alcoholic 

potassium hydroxide. 

211 Cream ppt. with hydrochloric acid which re-dissolves in excess of sodium 

hydroxide solution with return of blue colour which subsequently 
disappears. Fused with sodium hydroxide, dissolved in nitric acid 
and treated with silver nitrate a yellow ppt. is obtained, 

212 Warmed with zinc and sodium hydroxide, fumes of pyrrole are given off 

and impart a red coloiw to pine wood (e.g. a match) soaked in hyto- 
chloric acid. Alcoholic solution gives a red colour with nitric acid. 


213 Contains 50*5 to 52*5% of iodine and 9*2 to 9*4% of sodium. Addition 

of acid gives ppt. of the acid which melts with decomposition at about 

214 Loses water at 130® and becomes ydilow at 160®. Reduces Fehling’s 

solution on heating. Becomes brown on heatin| with alkalis. Osazone 
separates only on cooling after prolonged heatmg and has m.p. 200® 
(decomp.). 

215 Reduces bismuth salts in alkaline solution. On warming with alkali 

hydroxide the solution turns brown (as also dextrose). Fermentable 
directly but more slowly than dextrose. Combines with calcium 
hydroxide, forming insoluble gelatinous salt. Specific rotation of 
well-boiled 10% aqueous solution about —93® if pure. 

216 Characteristic waxy apjpearance. Boiled with baryta gives glycero- 

phosphoric acid, neunne, and a fatty acid (stearic, oleic, or palmitic). 


217 Mercuric chloride to 10% sol, gives ppt,, which, after recrystallising, 

melts at 177®~178®. 

218 Hyc^chloric acid ppts. aspirin; filtrate gives reactions for lithium. 

After hydrolysis gives reactions of salicylic acid. 


219 Hydrochloric acid precipitates aspirin;^ filtrate gives reactions for mag- 
nesium. After hydrolysis gives reactions for salicylic acid. 


Its splubiUty m amyl alcohol distinguishes it from methyl green and its 
allies. Aqueous solution becomes red on acidifying with hydrochloric 
acid. Colour base is pptd. on addition of sodium hydroxide a nd when 
recrystallised from benzene has m.p. of about 132®. 


220 
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No. 

.. i 

Substance 

Elements 

M.P. 

®C. 

B.pr 

“C. 1 

Sp. 

Gr. 

Sol. 

IN 

Water 

din-) 

Sol. in 
Alcohol 

(Im-) 

221 

222 

Maltose 

Mannityl 

Hexasiitrate 

C,H,0 

C,H,0,N 

De- 

comp. 

on 

heating 

113 


: 

Very 

soluble 

Almost 

insoluble 

Slightly 

soluble 

Slightly 

soluble 

223 

Memiphthone 

O 

b 

104-107 

— 

— 

Insoluble 

Slightly 

224 

Menthol 

C,H,0 

42-43 



Almost 

insoluble 

0-2 

225 

Mepaciine j 
Hydro- 
cmoride 

C,H,O.N, 

Cl 




30 

Soluble 

226 

Mepacrine 

Methane- 

sulphonate 

C,H.O,N, 

S,C1 

— 

— 

— 

3 

36 

227 

Mercuro- 

chrome 

C.H.O.Br. 

l4a,ife 




Readily 

Insoluble 

1 

228 

Mercury 

Cyanide 

C,N,Hg 

— 

— 


13 

20 

229 

Mercury 

Oxycyanide 

C,0,N,Hg 

— 

— 

— 

18 

Slight 

230 

Mercury 

Salicylate 

CAO.N 

Hg 

— 

— 

— 

Almost 

insoluble 

Almost 

insoluble 

231 

Mercury 

Sucdni- 

mide 

C,H,0,N. 

Hg 

! 

1 


20 at 25® 

Slight 

232 

Meraalyl 

C.H.O,N, 

Na,Hg 

— 

— 

— 

1 

3 

233 

j 

Mesulphen 

C,H,S 

De- 

posits 

crystals 

m.p. 

123 

— 

1-20- 

1*22 

Insoluble 

Soluble 

234 j 

Metaldehyde | 

C,H,0 

Sub- 
limes 
at 100 



Insoluble 

Almost 

insoluble 
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j^o. Special Tests 


221 Reduces Fehlin|t*s solution. Osazone separates on cooling after 
prolonged heating and has m.p. of 206**. 


222 Explodes at 120**. 

223 Turns light brown and decomposes in sunlight. Treat 0*0005 g. in 5 ml. 

of ale. with 2 ml. of strong ammonia and a few drops of eth^^l 
cyanoacetate; violet colour is produced changing to yellow on adding 
5 ml. of 30% sodium hydroxide. 

224 Heated with benzoic anhydride tihe benzoic ester is obtained, m.p. 54*5**. 

Synthetic menthol usually has a lower m.p. 

225 Yellow, bitter, crystalline ijowder. Ammonia to aqueous solution gives 

yellow or orange ppt. which is soluble in ether. Dilute nitric acid and 
mercuric chloride solution give yellow-green fluorescence and yellow 
precipitate. 

226 Yellow, bitter, crystalline powder. Gives reactions as for Mepacrine 

Hydrochloride. After fusion with NasCOs, residue gives reactions 
for sulphate. 

227 Hydrochloric acid precipitates dibromohydroxymercurifluorescein. 

Heated with sulphuric acid and nitric acid, cooled and diluted with 
water gives a ppt. of mercuric sulphide with hydrogen sulphide. 
Fused with sodium hydroxide and dissolved in dilute nitric acid, gives 
a ppt. of silver bromide with silver nitrate. 

228 Decomposed on heating into mercury and cyanogen. Hydrogen cyanide 

evolved when heated with dilute hydrochloric acid. 

229 Not ionised in solution and does not give the usual reactions for mercury 

and cyanide. 

230 Decomposed by strong mineral acids with precipitation of salicylic acid. 


231 Aqueous solution gives with sodium hydroxide a yellowish-white ppt. 

reduced to metrilic mercury on heating. Heated with zinc dust in 
excess, pyrrole is evolved and imparts a red colour to pinewood (e.g. 
a match) moistened with hydrochloric acid and held in the vapour. 

232 When heated for 15 minutes under a reflux condenser with formic acid 

and water (1 : 1) and the liquid decanted and cooled, salicylallylamide- 
O-acetic add s^arates; after washing and drying in vacuo crystals 
have m.p. 119® to 121®. 

233 Boiling range 130® to 200° at 3 mm. pressure; R.I. at 55° about 1*66. 

Dissolved in HaS 04 gives intense violet-blue colour which disappears 
on dilution. Contains about 23 to 26% of sulphur. 


234 Heated with dilute sulphuric add, acetaldehyde is obtained. 
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No. 

Substance 

Elements 

M.P 

“C. 

B.P. 

®C. 

Sp. 

Gr. 

Sol. 

IN 

Water 

(lin-) 

Sol. in 
Alcohol 

90% 

(1 in-) 

235 

Methyl 

Hydroxy- 

benzoate 

C,H,0 

120-130 

— 

— 

400 

3 

236 

Methyl 

Salicylate 

C,H,0 

— 

224 

M86- 

M91 

Slight 

Miscible 

237 

Methylacet- 

aniUde 

C,H,0,N 

100-101 

— 


60 

Readily 

00 

Methylene 

Blue 

C,H,N,C1 

S 

— 

— 

- 

About 6 

Slight 

239 

Methylene- 

ditannin 

C,H,0 

220-240 

(de- 

comp.) 

— 

- 

Insoluble 

About 3 

240 

Methylsul- 

phonal 

C.H.O,S 

76-78 

— 

— 

320 

12 

241 

Morphine 

C,H,0,N 

About 

230 

(de- 

comp.) 



5000 

100 

242 

Morphine 

Hydrochloride 

C,H,0,N, 

Cl 

— 

- 

- 

25 

About 

50 

243 

Naphthalene 

C,H 

79-80 

About 

218 

— 

Insoluble 

23 

244 

Narcotine 

C,H,0,N 

175-176 

— 

— 

Insoluble 

Soluble 

245 

Neoarsphen- 

amine 

C.H,0,N, 

S,Na.As 

— 


- 

Soluble 

Insoluble 

246 

Neocincho- 

phen 

C.H,0,N 

76 

— 

- 

Insoluble 

Soluble 

247 

Nicotine 

c,h,n 

— 

240- 

246 

About 

1-01 

Miscible 

Miscible 



CORROBORATIVE TESTS 
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No. Special Tests 


235 A trace boiled with H3O gives reddish-violet solution with 1 drop of ferric 

chloride changing to brown on adding further 2 drops. Mercuric 
nitrate to boiling solution gives ppt. and red supernatant liquid. 

236 Characteristic odour. Gives violet colour with ferric chloride. When 

hydrolysed with alkali and the acid precipitated by adding hydro- 
chloric acid, salicylic acid, m.p. 158®, is obtained. 

237 Is decomposed on heating with sodium hydroxide or sulphuric acid into 

acetic acid and monomethylaniline. The latter gives with nitrous acid 
a nitroso compound insoluble in sodium hydroxide. Soluble in 
chloroform (1 in 2) — distinction from acetanilide and phenacctin. 

238 Aqueous solution decolorised on warming with zinc dust and acetic acid, 

colour reappearing if solution is filtered and exposed to air. Aqueous 
solution with potassium iodide solution gives deep blue flocculent ppt. 
Aqueous solution with slightly acid solution of potassium dichromatc 
gives bluish-violet ppt., the liquid becoming red-violet but the blue is 
restored with sulphurous acid. Nitrous acid com'^erts to methylene 
green. 

239 0*1 g., heated with 2 ml. cone, sulphuric acid, gives a brown colour 

changing to green and then blue, and on adding alcohol a blue turning 
to wine-red. 

240 Heated with anhydrous sodium acetate, hydrogen sulphide is evoh'ed. 

Heated with charcoal gives odour of mercaptan. 

241 Sprinkled on nitric acid gives orange-red colour. Heated with sulphuric 

acid on a water-bath for 15 minutes, cooled and treated with nitric 
acid gives blood-red colour. Froehde's reagent gives reddish-violet, 

. . changing to slate blue. Liberates iodine from iodic acid. Gives 
blue ppt. with ferric chloride and potassium ferricyanide solution 
(freshly prepared). 

242 Gives reactions of morphine and hydrochloride. 


243 Characteristic odour. The picrate, precipitated from alcoholic solution, 

has m.p. 150®. 

244 Dissolves in cone, sulphuric acid giving greenish-yellow solution becoming 

red on warming and violet on boiling. Stirred with cone, sulphuric 
acid and a crystal of potassium dichromate an intense red coloration 
is produced. 

245 On adding hydrochloric acid to aqueous solution, a yellow ppt. of free 

acid is produced; if mixture is heated, sulphur dioxide is evolved. On 
distilling the aqueous solution acidified with phosphoric acid, the 
distillate contains formaldehyde. 

246 Excess of bromine water added to the solution in sulphuric acid 

gives a yellow ppt. Ferric chloride solution added to the 1 % solution 
in alcohol gives a yellow coloration (cinchophen gives a reddish-brown). 

247 Characteristic odour. Has propcarties of a tertiary amine. The picrate 

has m.p. 219®, A rose-red coloration is produced on adding 1 drop 
of formaldehyde solution followed by 1 drop of nitric acid. 
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No* 

Substance 

Elements 

H 

“C. 

SP. 

Gr. 

Sol. 

IN 

Water 

1 din-) 

Sol. in 
Alcohol 
90% 
din-) 

248 

Nikethamide 

C,H,0,N 

22-24 


1-064- 

1*067 

Soluble 

Soluble 

249 

Nitro- 

benzene 

C,H,0,N 

About 

5 

209- 

211 

1-21 

Almost 

insoluble 

Miscible 

250 

Nupercaine 

C,H,0,N, 

Cl 

97 

— 

— 

Soluble 

Soluble 

251 

(Estradiol 

C,H,0 

175-178 

— 

— 

Insoluble 

Soluble 

252 

(Estradiol 

Benzoate 

C,H,0 

189-195 

— 

— 

Insoluble 

Soluble 

258 

CEstriol 

C,H,0 

About 

282 

— 

— 

Insoluble 

Soluble 

254 

(Estrone 

C,H,0 

255-260 

— 

— 

Insoluble 

Soluble 

255 

Orthocaine 

C,H,0,N 

141-143 

— 

- 

Slight 

7 

258 

Ouabain 

C,H,0 

187-188 

(when 

anhydO 

— 

— 

100 

30 (dehy- 
drated 
alcohol) 

257 

Pamaquin 

C,H,0,N 




Insoluble j 

1 

Soluble 

258 

Papaverine 

1 

C,H,0,N 

146-147 


— 

Insoluble 

Slight 

259 

Paraform- 

aldehyde 

C,H,0 

Vplatil-. 

ises 
at 100 

— 

— 

Insoluble 

Slight 
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248 Oily liquid or crystalline solid. R.I. at 20®, about 1*525. The 25% 

solution gives ppt. with alkaline potassio-mercuric iodide or mercuric 
chloride, and brownish fiocculent pj^t. with tannic acid, but no ppt. 
with potassio-mcrcuric iodide or picric acid. 

249 Detection of traces: distil with a little sulphuric acid in steam, shake 

distillate with chloroform, convert oily drops into aniline by reduction 
with zinc and sulphuric acid. 

250 Ansesthetic (surface, spinal, etc.), formerly known as Percaine, Gives 

reactions for chlorides unless in form of free base. 

251 Specific rotation of 1% solution in dioxan 4-75® to 82®. Monobenzoate 

melts at about 190® and dipropionate at about pS®. 

252 Specific rotation of 1% solution in dioxan 4* 58® to 61®. Alkalis liberate 

oBstradiol, which melts at 175®- 178®. 

253 Specific rotation of 1 % solution in dioxan 4- 53® to 63®. 


254 Specific rotation of 1% solution in dio.xan 4* 157® to 167®. Monomethyl 

derivative melts at about 165®; monoacetate, about 125®; semi- 
carbazone, about 258®; benzoate, 218® to 222®. 

255 5% aqueous solution with 10% sodium nitrite solution acidified with 

hydrochloric acid gives yellowish-white and on exposure to air an 
orange ppt. darkening to red. Distinguished from amydricaine, 
amylocainc, benzamine, cocaine, phenacaine, procaine and tropa- 
cocaine by Froehde’s reagent which gives a faint violet tinge but nil 
with others except tropacocaine which gives slight green. Gives no 
ppt. with solution of iodine (dfetinction from benzocaine). 

256 1 ml. of 1 % aqueous solution layered on to cone, sulphuric acid acquires 

a dirty green coloration and the acid is coloured pink to red. 


257 Yellow, or orange-yellow, bitter powder. Formaldehyde added to 1% 

mixture with sulphuric acid gives green colour slowly. Add HCl to 
4% solution in acetone, filter off white ppt., after adding water and 
then add powdered sodium iodate; violet colour appears suddenly 
after about 2 minutes. 

258 0*01 g. with 5 ml. of sulphuric acid gives colourless solution becoming 

rose-red at 110® and darkening to violet at 200®, the colour being 
discharged on adding water. Gives rose-red colour with sulphuric 
acid containing solution of formaldehyde.^ Aqueous solution of 
potassium ferricyanidc gives with a faintly acid solution a yellow ppt. 
which when washed and dried dissolves in sulphuric acid containing 
solution of formaldehyde, giving a pale blue colour darkening to 
bluish-violet. 

259 Formaldehyde odour on heating. Distillate in water reduces silver 

nitrate (forming mirror). Responds to Schiff's te^t (sulphurous 
fuchsine solution). 0*5% sodium nitroprusside solution gives red 
coloration changing to purple on acidifying with acetic acid. Nessler’s 
reagent gives a reddish ppt. which gradually changes to grey. If to 
5 ml. sulphuric acid in which 0*02 g. salicylic acid is dissolved, 2 drops 
of formaldehyde (37%) be added and the liquid gently warmed, a per- 
manent red colour forms. In general, gives the reactions of aldehydes. 
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No. 

Substance 

Elements 

m 

B.P. 

«C. 

Sp. 

Gr. 

Sol. 

IN 

Water 

(lin-) 

Sol. in 
Alcohol 

90% 

(lin-) 

260 

Paraldehyde 

C,H,0 

11-12 

123- 

126 

6*998- 

1*000 

9 

Miscible 

261 

Pectin 

C,H,0 

— 

- 

— 

Soluble 

Insoluble 

262 

Pelletierine 

C,H,0,N 

— 

195 

0*988 

23 

Miscible 

263 

Pelletierine 

Tannate 

C,H,0,N 

Softens 
at about 
165 

- 

— 

700 

80 

264 

Pentobarbi« 

tone 

Soluble 

(Nembutal) 

C,H,0,N, 

Na 

— 

— 

— 

Soluble 

FVeely 

265 

Phemitone 

C,H,0,N 

178-181 

— 

— 

Insoluble 

Soluble 

266 

Phenacalne 

Hydro- 

chloride 

C,HjO,N, 

18&<189 

— 

— 

55 

8 

267 

Phenacetin 

C,H,0,N 

134-136 



1700 

21 

268 

Phenazone 

C.H,0,N 

111-113 

— 

— 

1*25 

1*3 

i 

269 

Phenobar- 

bitone 

C,H,0,N 

173-177 



1000 

15 
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260 More soluble in cold water than hot — saturated aquwus solution becomes 

turbid on warming. Gives mirror with ammoniacal silver nitrate on 
warming. Gives reactions of aldehydes, but does not add ammonia 
or sodium bisulphite. Warmed with sulphuric acid it is converted 
into acetaldehyde. 

261 Neutral complex carbohydrate reducing Fehling’s solution. Contains 

about 11 *8% of methyl alcohol as methoxyester. Yields calcium 
pectate after hydrolysis containing 7*62% of calcium. 

262 A liquid alkaloid giving a strongly alkaline solution. On reduction it 

yields coniine. Hydrochloride has m.p. 143" to 144"; hydrobromide 
has m.p. 140®. 

263 Gives deep blue ppt. with cobalt or copper sulphate. 

The base absorbs oxygen from the air, resinitying. Pelletierine with 
sulphuric or selenious acid ^ves a red colour, deepening on heating and 
ch^ging to green (distinction from arecoline). 

264 Isomeric with amylethylbarbitone soluble; contains methylbutyl group 

instead of iso-amyl. Gives general reactions of malonylureas. 


265 Soluble in solutions of alkali hydroxides. Ammonia and methylamine 

evolved when heated with alkaU hydroxide. 

266 Yellow waxy ppt. with sodium nitrite and hydrochloric acid. 


267 Potassium dichromate in hydrochloric acid solution gives red colour. 

1 ml. of a solution of 0-2 g. in 2 ml. hydrochloric acid (25 boiled 
cooled and filtered gives reddish violet on adding 5 drops chlorme water 
and violet changing to red on adding 1 drop potassium dichromate 
solution. Colour reaction (Carletti); moisten a small quantity of 
phenacetin in a dish with acetaldehyde and 2 to 3 ml. sulphuric acid; 
on stirring with a rod the acid turns red (increased by warming). 
Sensitive to 0*001 g. 

268 Aqueous solution with trace of sodium nitrite and dilute sulphuric acid 

gives green colour. 1 to 2 ml. of 0*1% aqueous solution with 1 drop 
of ferric chloride solution gives deep red colour changed to light 
yeUow by dilute sulphuric acid. Aqueous solution gives with an 
equal volume of nitric acid a yellow solution changing to crimson on 
warming. Tannin gives a white ppt. with 1% solution. 

269 To Distinguish from Barbitone. Dissolve 0*1 g. in 1 ml. sulphuric 

acid and add trace of sodium nitrite — orange colour with pheno- 
barbitone, none with barbitone. 

Heat with sodium hydroxide, acidify with sulphuric acid — carbon dioxide 
evolved with sweet acetic odour. Gives ppt. with MiUon'a reagent, 
with or without nitric acid. 

Mix 0*1 g. with 0*5 g, potassium nitrate and 2 ml. sulphuric acid. Heat 
on boiling water-bath 10 minutes and pour into 10 ml. cold water. 
Reduce pptd. nitro-compound with Zn and decant solution. Cool, 
acidify, add aqueous solution of 0*1 g. potassium nitrite and add to a 
solution of jp>naphthol in sodium hydroxide — ^blood-red colour 
distinguishes barbituric acid with phenyl group. 
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NO, 

Substance 

Elements 

M.P. 

“a 

B.P. 

“C. 

Sp. 

Gr* 

Sol. 

IN 

Water 
( 1 in-) 

Sol. in 
Alcohol 

90% 

(1 in-) 

270 

Phenobar- 

bitone 

Soluble 

C,H,0,N, 

Na 




Readily 

Readily 

271 

PhenocoU 

Hydro- 

chloride 

C,H.O,N 

Cl 



■ 

16 

34 

272 

Phenol 

C,H,0 

39-40 

— 

- 

12 j 

0-16 

273 

Phenol- 

phthaleln 

C,H,0 

254-258 

— 

- 

Insoluble 

10 

274 

m-Fhenylene* 

diamine 

C,H,N 

63 

283 

— 

Readily 

Readily 

275 

1 

j^-Pbenylene- 

diamine 

C.H,N 

140 

267 

— 

Readily 

Readily 

276 

Phenylhydra- 
zine Hydro- 
chloride 

C,H,N,a 

— 

— 


Soluble 

Soluble 

277 

Phenyl- 

mercuric 

Nitrate 

C,H,0,N, 

Hg 

185-190 

(De- 

comp.) 

— 


Slightly 

(boiling 

1 in 160) 

About 

1000 

278 

Phenytoin 

Sodium 

C,H,0,N, 

Na 


— 


Soluble 

Slight 

279 

Phloridzin 

C,H,0 

107 sol- 
idifies 
andag*n 

1 melts 
at 170 



Almost 

insoluble 

4-5 

280 

Physostig- 

mine 

C,H,0,N 

105-106 

— 

— 

Slight 

2 

281 

Physostig- 

Salicylate 

C,H,0,N 

140 

— 

— 

Less 
than 1 

Less 
than 1 

282 

Picrotoxin 

C,H,0 

About 

200 

— 

■ — 

Slight 

13-5 





CORROBORATIVE TESTS 


563 


No. Special Tests 


270 Gives reactions of sodium and yields ppt. of phenobarbitone on acidifying 
the aqueous solution. 


271 1 nil. of solution of 0*2^ g. in 2 ml. of hydrochloric acid (25%)^ boiled, 

cooled and iiitered, with 5 drops of fresh chlorine water, gives reddish- 
violet colour. 0*1 g. boiled with 2 ml. 33% sodium hydroxide and then 
2 drops of chloroform added gives phenyl wocyanide odour and black 
drops on surface. 

272 To 0-001 g. in 10 ml. water add 1 drop of 10% sodium nitrite solution 

and pour on to sulphuric acid. A coloured zone — ^red above, green 
below — ^appears at the junction. Bleaching powder to an aqueous 
solution gives violet colour. 

273 Red colour with caustic alkalis disappearing with acids. Silver nitrate 

gives a violet ppt. 

274 Acidified solution gives coloured ppt. with solution of sodium nitrite. 


275 A trace dissolved in water gives with ferric chlorid a green colour 

rapidly becoming brown, p-phenylene diamine give®- with a reagent 
containing cobalt nitrate 5 g. and ammonium thiocy® nate 1 g, in 10 
unite of water, brown spherical crystals; p-toluylene^ diamine, 1:2; 
5-diaminoanisol and p-amino-diphenylamine do not r act. 

276 Reduces Fehling’s solution m cold. 1 in 50,000 stated to be detected by 

following teat: — To solution add a few drops of aqueous trimethylamine 
and several drops of sodium nitroprusside. A blue-green colour is 
produced becoming more marked on addition of potassium hydroxide 
and red if heated afterwards. 

277 Sodium sulphide to cold solution gives white ppt., changing to black on 

boiling. Heated with zinc, reduced iron and NaOH solution, ammonia 
is evolved. Heated with iodine solution and then decolorised with 
sodium thiosulphate, gives aromatic odour. 

278 Acidify solution with HCl; the white ppt. of phenytoin after washing 

and drying melts at 295®. 

279 Solutions have avidity for ammonia. In taking up 10% it turns red and 

melts to a colourless mass. Mix 0*1 g. with a crystal of vanillin and 
I drop of hydrochloric acid, on warming a red colour is obtained. 


280 See under physostigmine salicylate. 


281 Wanned with a few drops of ammonia a yellowish-red colour is produced, 

and on evaporation a blue residue giving a blue alcoholic solution. On 
adding acetic acid the solution is blue by transmitted light with a red 
fluorescence intensified on dilution with water. 

282 Mixed with thrice its weight of potassium nitrate, moistened with 

sulphuric acid and then sodium hydroxide in excess added, a red colour 
is produced (Langley’s reaction). On the addition of 1 drop 20% 
anisaldehyde m dehydrated alcohol to a trace of picrotoxin moistened 
with sulphuric acid, a violet colour is produced. 
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No. 

Substance 

Elements 

M.P. 

‘‘C. 

B.P. 

®C. 

Sp. 

Gr. 

Sol, 

IN 

Water 

din-) 

Sol. m 
Alcohol 

(1 m-) 

283 

Pilocarpine 

C,H,0,N 


260 

(5 mm. 
pres- 
sure) 


Soluble 

Soluble 

284 

Pilocarpine 

Nitrate 

C,H,0,N 

174-178 



9 

50 

285 

Piperazine 

C,H,N 

(anhyd- 

rous) 

! 

43-44; 

108-110 

when 

anhyd. 

— 


2 

3 

286 

Podophyllo- 

toxin 

C,H,0 

117 

— ■ 

— 

Almost 

insoluble 

Readily 

287 

Potassium 

Antimonyl- 

tartrate 

C,U,0,K, 

Sb 




17 

Insoluble 

288 

Potassium 

Guaiacol- 

sulphonate 

C,H,0,S 

jEC 

— 

— 

— 

Readily 

Almost 

insoluble 

289 

Potassium 

Hydroxy- 

quinoline 

Sulphate 

C,H.O,N, 

S»K 

Partly 
lique- 
fies at 
172 

— 

— 

1 

Slight 

290 

Procaine 

Hydro- 

chloride 

C,H,0,N, 

Cl 

154-156 



1 

8 

291 

Proflavine 

C,H,0,N, 

S 

— 

— 

— 

300 

48 

292 

Progesterone 

C.H.O 

128-131 

— 

— 

Slight 

5 

293 

Proponal 

C,H,0,N 

145 



Insoluble 

Slight 



corroboeative tests 
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No. Special Tests 


283 Hydrochloride has m.p. 204® to 205®; aurichloride, 117® to 130® and 
picrate 147®. 


284 To 2 to 3 ml. of 0*2% aqueous solution acidified with 1 or 2 drops dilute 

sulphuric acid add equal volume of hydrogen peroxide solution and 
pour layer of benzene on to the mixture; add 1 or 2 drops of potassium 
dichromate solution and shake. Benzene layer becomes coloured 
bluish-violet, the aqueous layer remaining yellow (distinction from 
other alkaloids), 

285 Dissolves uric acid forming the neutral urate. Gives white ppt. with 

Nessler’s reagent. Piperazine phosphate forms 4>sided tabular 
crystals. 


286 Alkalis convert into gelatinous acid which loses water, giving a substance 

melting at 227®. 

287 0*00005 g. in 5 ml. acidified water gives orange colour with hydrogen 

sulphide. Larger amount gives ppt. soluble in ammonium sulphide 
or potassium hydroxide. With Marsh Test — black mirror insoluble 
in sodium hypochlorite solution. ^ With lime water— white ppt. 
soluble, when nreshly pptd., in acetic acid and ammonium chloride. 

288 Aqueous solution gives intense violet-blue colour with ferric chloride* 

the colour disappearing on addition of ammonia or strong solutions of 
alkali sulphates or chlorides. Sulphuric acid and a trace of formalde- 
hyde added to the aqueous solution^ give a reddish-violet colour. 
Nitric acid added to the aqueous solution produces a deep red colour 
on warming; white crystals separate on cooling. 

289 Diazo test gives slight brown-red. Aqueous solution with ferric chloride 

g ives bnght green colour. Bromine water gives ppt. of dibromo- 
ydroxyquinoline. Gives ppt. with salts of some metals. 


290 Anhydrous base recrystallised from light petroleum has m.p. 58® to 60®. 

Aqueous solution with trace of sodium nitrite and hydrochloric acid, 
added to solution of (J-naphthol in dilute sodium hydroxide gives 
scarlet ppt. Slightly acid solution immediately decolorises perman- 
ganate solution (distinction from cocaine). Aqueous solution with 
aqueous solutions of sodium nitrite and sodium carbonate containing 
0*5% potassium guaiacolsulphonate^ acidified with hydrochloric acid, 
gives a red to yellow colour, varymg with the concentration. 

291 Solutions are similar to those of acriflavine. Gives reactions of sulphates. 

Aqueous solution reduces permanganate readily and gives ppt. with 
solution of formaldehyde. 

292 The dioxime has melting-point of 243®. Specific rotation, 1% solution 

in dehydrated alcohol, -flSS® to 194® 

293 After heating with sodium hydroxide and acidifying with sulphuric acid, 

carbon dioxide is evolved and a pungent vapour with odour resembling 
menthol. Saturated solution gives white ppt. with Millon*s. No 
colour with Nessler's reagent except on fusing with potassium 
hydroxide. 
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No. 

Substance 

Elements 

M.P. 

“C. 

B.P. 

«C. 

Sp. 

Gr. 

Sol. 

IN 

Water 
(1 in -) 

Sol. in 
Alcohol 
,9?%, 

(1 m-) 

294 

Propyl 

Hydroxy- 

benzoate 

C,H,0 

96-97 

— 

- 

2000 

2 

295 

Pyridine 

C,H,N 

— 

115 

0-98 

Miscible 

Miscible 

296 

Pyrogallo! 

C,H,0 

129-135 

— 

- 

2 

1 

297 

Quinidine 

C,H,0,N 

About 

168 

- 

- 

Almost 

insoluble 

17 

298 

Quinidine 

Sulphate 

C,H,0,N, 

S 

About 

200-202 

(de- 

comp.) 



90 

10 

299 

Quinine 

C,H,0,N 

About 

174 

when 

anhyd. 



Almost 

insoluble 

1 

300 

Quinine 

Acetyl- 

salicylate 

C,H,0,N 

157 

— 

— 

330 

50 

301 

Quinine 

Bisulphate 

C,H,0,N, 

S 

— 

— 

— 

10 

23 

302 

Quinine 

Dihydro- 

chloride 

C,H.O,N, 

Cl 




0-6 

12 

303 

Quinine 

Ethyl Car- 
bonate 

C,H,0,N 

About 

90 

— 

— 

Slight 

2 

304 

Quinine 

Hydro- 

bromide 

C,H,0,N, 

Br 



— 

55 

•07 

305 

Quinine 

lodobis- 

muthate 

N,Bi 




Insoluble, 
decomp, 
on pro- 
longed 
contact 

, Insoluble 

306 

Quinine 

Salicylate 

C,H,0,N 

— 

— 

— 

Almost 

insoluble 

24 

307 

Quinine 

Sulphate 

C,H,0,N, 

S 




800 

100 


CORROBORATIVE TESTS 
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No. Special Tests 


294 A trace boiled with HaO gives reddish-violet solution with 1 drop of ferric 
chloride changing to brown on adding further 2 drops. 


295 Alkaline to litmus, but does not affect phenolphthalein. Forms salts 

readily; with picric acid forms yellow crystalline picrate. 

296 In presence of alkali it rapidly absorbs oxygen, giving a dark-coloured 

solution. 

297 Slightly acid solution treated with bromine and then ammonia gives 

green coloration. 

298 Gives a white ppt. gradually on adding silver nitrate solution to saturated 

solution. 


299 Dissolves with blue fluorescence in sulphuric acid, acetic acid or tartaric 

acid. White ppt. with ammonia soluble in excess and in ether. 1 ml. 
of 1% quinine (dissolved with dilute acid) with 2 to 3 ml. bromine 
water foUowed by 1 ml. dilute solution of ammonia gives emerald-green 
colour (thalleioquin test). Is distinctive for quinme and shows less 
than O'OOOl g. Belladonna, colchicum, conium, gelsemium, ipecac- 
uanha, opium, nux vomica do not inhibit the reaction. Use dilute 
solutions. 

300 See reactions for quinine. 

Odour of acetic acid is produced on heating with dilute acid. 


301 See reactions for <juinine. 

Aqueous solution is acid to litmus but not to Congo red, and is fluorescent. 

302 'See reactions for quinine. 

Aqueous solution is acid to litmus but not to congo red. It fluoresces 
on the addition of dilute sulphuric acid. 

303 Solutions in dilute acid give reactions of quim’ne. On warming with 

sodium hydroxide and iodine solution, iodoform is pptd. 


304 See reactions for guinine. 

Aqueous solution is neutral or very slightly alkaline to litmus and is not 
fluorescent. 

305 Bright red powder. 


306 See reactions for quinine. 

Gives violet coloration with ferric chloride. 


307 


See reactions for quinine. 
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No. 

Substance 

Elements 

M.P. 

®C. 

B.P. 

®C. 

SP. 

Gr. 

Sol. 

IN 

Water 
(1 in -) 

Sol. in 
Alcohol 
990/^ 

(1 in -) 

308 

Quinoline 

C,H,N 

— 

236 

1-095 

Slight 

Miscible 

309 

Resorcinol 

C,H,0 

110-111 

— 

— 

0-75 

1 

1 

310 

Resorcinol 

Mono- 

acetate 

C,H,0 




Slight 

Miscible 

311 

Rotenone 

C,H,0 

163 



Insoluble 

Soluble 
(0-124 g. 
in pure 
alcohol 
atO®) 

312 

Saccharin 

C,H,0,N, 

S 

About 

225 

— 

— 

400 

38 

313 

Saccharin 

Soluble 

C,H,0,N, 

S,Na 

— 

— 

- 

1-5 at 
25 ^ 

50 at 
25‘» 

314 

! 

Salacetol 

(Acetyl- 

methyl 

Salicylate) 

C,H,0 

67 



Slight 

14 

315 

Salicin 

C,H,0 

199-201 

— 

— 

28 

80 

316 

SaUcyl 

Salicylate 

C,H,0 

142 

- 

- 

Almost 

insoluble 

15 

317 

Salol 

C,H,0 

42-43-5 

— 

— 

Almost 

insoluble 

15 

318 

Santonin 

C,H,0 

171-174 



Almost 

insoluble 

44 



CORROBORATIVE TESTS 
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No. 


Special Tests 


308 


With methyl iodide it reacts to form a raethiodide, m.p. 134®. The 
picrate has m.p. 203® and the hydrochloride 93®. Gives amorphous 
ppt. with Mayer’s reagent which forms yellow needles on adding 
hydrochloric acid. 


309 


On heating 0*05 g. with 0*1 g. tartaric acid and 10 drops cone, sulphuric 
acid, carmine liquid forms which is yellow on diluting with water. 
Not pptd. bjr neutral lead acetate (distinction from catechol). 
Bluish-violet with ferric chloride changing to yellow on adding am- 
monia (distinction from catechol and quinol). Resorcinol and 

ppt. iimnediately in the c5d wl^i^ ml. of 40% formaldefciyde^nd 3 ml. 
cone, hydrochloric acid are added to a solution of 0*1 g. m 3 ml. 95% 
alcohol. 


310 


Gives reactions of resorcinol and acetic acid. 


311 


Forms stable crystalline compounds with carbon tetrachloride (rotenonc- 
carbon tetrachloride), acetone, dichloracetic acid, etc. From carbon 
tetrachloride complex pure rotenone is separated by triturating with 
dehydrated alcohol and then crystallising from hot dehydrated alcohol. 
Optical rotation of 4% solution in benzene at 20® in 10 cm. tube 
is -9*04. 


312 


Dissolved in 25% potassium hydroxide solution and bromine water added 
until yellow, bromine substitution body is thrown out. 0*0001 g. 
heated with 1 mg. resorcinol and 1 drop sulphuric acid gives yellow 
then dark green. After cooling dissolve in water and add 1 or 2 drops 
33% sodium hydroxide solution — ^intense fluorescence. 


313 Gives reactions of saccharin and leaves residue of sodium sulphate on 

ignition. 

314 Gives on alkaline hydrolysis reactions of salicylic acid, and the liquid 

reduces Fehling’s, smelk of methyl salicylate and burnt sugar, and 
turns yellow. 


315 Heated with potassium dichromate and dilute sulphuric acid gives 

salicylic aldehyde (meadowsweet). Dissolves in hydrochloric acid, 
and on boiling throws out resin (saliretin). Gives blood-red colour 
with cone, sulphuric acid. 

316 Yields salicylic acid on hydrolysis. 


317 Alcoholic solution ppts. with bromine. Violet with ferric chloride in 

alcoholic solution. Test for phenol and salicylic acid after heating 
with alcoholic potassium hydroxide. 

318 Warmed on water-bath with 50% sulphuric acid and a trace of ferric 

chloride, yellow colour forms, changing through red to violet, or a 
blood-red can be extracted by amyl alcohol. A crystal warmed with 
ethyl nitrite solution and a few drops of potassium hydroxide gives s 
rose-red, with alcoholic potassium hydroxide alone a violet-red coloui 
is obtained. 
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No. 

Substance 

Elements 

M.P. 

‘»C. 

B.P. 

®C. 

1 

1 

Sol, 

IN 

Water 

din-) 

Sol. in 
Alcohol 
, 90% 

(1 in-) 

319 

Scarlet Red 

C,H,0,N : 

165-185 

— 

- 

Insoluble 

Soluble 

320 

Silver 

Proteinate 

C,H,0,N, 

Ag 

— 

— 

— 

Readily 

Insoluble 

321 

Silver Pro- 
teinate* 
Mild 

C,H,0,N, 

Ag 

- 

- 

- 

Readily 

Insoluble 

322 

Sodium 

Amin- 

arsonate 

C,H,O.N 

A8,Na 

— - 



5 

125 

323 

Sodium Anti- 
moxiyl- 
tartrate 

C,H,0,Sb, 

Na 

— 



1*5 

Insoluble 

324 

Sodium 

Gacodylate 

C,H,0,As, 

Na 

About 

60 

— 


0-5 

1 

325 

Sodium 

Glycero- 

phosphate 

C,H,0,P, 

Na 




4 

Slight 

326 

Sodium 

Lactate 

C,H,0,Na 

- 

— 

— 

Soluble 

Soluble 

327 

Sodium 

Mandelate 

C,H,0,Na 

— 

— 

— 

1-5 

Almost 

insoluble 

328 

Sodium 

Fhenol- 

sulphonate 

C,H,0,S, 

Na 

— 



6 

150 

329 

Sodium 

Salicylate 

C,H,0,Na 

— 

— 


1 

6 

330 

Sodium 

Taurogly- 

cocholate 

C.H,0,N, 

S,Na 




0-5 

About 

2 

331 

Sodium Tet- 
rabromo- 
phenol- 
phthalein 

C,Hp,Br, 

Na 

— 

— 

— 

Readily 

Insoluble 


CORROBORATIVE TESTS 
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THE EXTRA PHARMACOPCEIA 


1 






Sol. 

Sol. in 




M.P. 

B.P. 

Sp, 

IN j 

ftJLCOHOL 

No. 

Substance 

Elements 

«C. 

’C. 

Gr. 

Water 
(1 in -) 

90% 

(1 m-) 

332 

Sparteine 

Sulphate 

C,H,0,N, 

S 

150 

when 

anhyd. 



Less 
than 0*5 

5 

333 

Stibophen 

C,H.O.S, 

Sb,Na 

— 

— 

— 

Soluble 

Insoluble 

334 

Stilboestrol 

C,H,0 

168-171 

- 

— 

Insoluble 

Soluble 

335 

StilboBStrol 

C,H,0 

About 



— 

Insoluble 

Soluble 

Dipropion- 

ate 


103 






336 

Strophanthin 

C.H,0 


' 


Soluble 

Soluble 

337 

Strychnine 

C,H,0,N 

270-280 

(de- 

comp.) 

- 

— 

Almost 

insoluble 

150 

338 

Strychnine 

C,H,0,N, 




40 

80 


Hydro- 

chloride 

Cl 






339 

Sucrose 

C.H,0 

About 

160. 

Does 

not 

recryst 



0-5 

About 

60 




on 

cool- 








ing. 









CORROBORATIVE TESTS 
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No. 


Special Tests 


332 soluble on neauns. « few drops oi anuiiu^« 

wlute PP^ g. add 25 ml. . ether and a tew oruu 

j 'K’Tvin. cives reactions for 

M4.?en <SK?lSuced (distinction from ouabrnn). 


334 


335 


sulphuric add and a <^sml S^jhW 


Trace dissolved 


? Son>n,^M^ ^rpSnJ^ vid«. 

a* naeiin~?Si“a»»"^«“‘’“^^^ 

chloride 0-0001 g. 

I Gives reactions of strychnine and of hydrocMon e. 
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No. 

Substance 

Elements 

M.P. 

X. 

B.P. 

Sp. 

Gr. 

Sol. 

IN 

Water 
( 1 in-) 

Sol. in 
Alcohol 

(1 in-) 

340 

Sulphacet- 

amide 

C,H,0,N, 

S 

181-1 Si 

i — 

— 

150 

15 

341 

Sulphanil- 

amide 

C,H,0,N, 

164-5- 

166-ii 

- 

- 

250 

Slight 

342 

Sulpha- 

pyridine 

C,H,0,N, 

S 

191-193 

- 


3000 

400 

343 

Sulphars- 

phenamlne 

C,H.O,N, 

S,As,Na 


— 

— 

Soluble 

Insoluble 

344 

Sulpha- 

thiazole 

C,H,0,N, 

S 

202-203 


- 

2500 

Slight 

345 

Sulphonal 

C,H,0,S 

125-127 

- 

— 

450 

80 

346 

Suramin 

C,H,0,N, 

S,]Ma 

— 

- 

- 

Soluble 

Soluble 

347 

Terpin 

Hydrate 

C,H,0 

116-119 

- 

— 

280 

14 

348 

Terpineol 

C,H,0 

— ! 

214- i 
220 

)-934- 

0-938 

Insoluble 

Miscible 

349 

Testosterone 

C,H,0 ] 

151-156 



Insoluble 

25 



CORROBORATIVE TESTS 
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No. 


Special 1‘ests 


340 


342 


343 


344 


345 


346 


347 


348 


349 


Heated with sulphuric acid and ethyl alcohol, odour of ethyl acetate 
distinction from sulphanilamide, sulphapyridine and sulphathiazole). 
Soluble m NaOH forming soluble sulphacetamide. 

An intense violet-colour is produced when heated in a dry tube and 
ammonia and aniline are evolved. Solution of the diazo-corapound 
ppt. with ^-naphthol solution. Add platinic chloride 
m u*5j\ hydrochloric acid; warming produces light yellow convex 
lens-shaped crjratal of the chloro-platinate. Then add warm, saturated 
socuum bromide; orange-yellow hexagonal prisms of the bromo- 
piatinate are produced. Cold saturated picric acid precipitates large 
yellow needles or prisms. On warming with a neutral solution of 
picroXonic acid, sheaves or star-shaped clusters of light yellow needles 
or prisms are produced. 

Gives brown colour heated in a dry tube and sulphur dioxide is evolved. 
Solution of 0;02 g. in 5 ml. of HaO and 0-25 ml. of N/1 NaOH gives 
green ppt. with a few drops of copper sulphate. Soluble in NaOil 
forming soluble sulphapyridine. 

Aqueous solution decolorises solution of iodine. 1 ml. of 10% aqueous 
solution mixed with 5 ml. of dilute hydrochloric add gives a yellow 
^ L mmutes a nd SOj is evolved on boiling the mixture but 
SS.SSli A « adding 1*5 ml. of dilute hydrochloric add to a 

^ ^ of water (distinction from neoarsphenamine). 

aqueous solution acidified with phosphoric add, the 
distillate contains formaldehyde. The 10% aqueous solution does not 
equal volume of 0*01 % aqueous indigo carmine solution 
** ® minutes (distinction from 

He^ed in a dry tube it mets, darkens and then evolves ammonia and 
M /1 Solution of 0-02 g. in 5 ml. of HaO and 0-25 ml. 

^ n greyish purple ppt. with a few drops of copper 

sulphate. Soluble in NaOH forming soluble sulphathiazole. 

.potassium hydroxide it becomes yellow then red, and on 
Sid su^hur pptd^*^’ acidifying a transient violet is produced 

Heated wi'^ charcoal, mercaptan is evolved. 

HaSOi, dilute with 9 volumes of water, 
NaNOj and let stand 1 min., add urea, and after 
j ^ drops of the mixture to a solution of a-naphthyla- 
mine buttered with sodium acetate and acetic acid. 

^ sulphuric acid to a hot solution the liquid 

becomes turbid and an odour of lilac is produced. 


Strong odour of hyacinth and lilac. 


solution in dioxan, H-104” to 112". Oxime 
SJd acmte at ?40" t<: at 225". benzoate at 194" to 196", 
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No. 

Substance 

Elements 

M.P. 

“C. 

B.P. 

‘•C. 

Sp. 

Gr. 

Sol. 

IN 

Water 

(lin-) 

Sol. in 
Alcohol 
90% 

(1 in -) 

350 

Testosterone 

Propionate 

C,H,0 

nS-122 

— 


Insoluble 

30 

351 

Tetrachlor- 

ethane 

c,H,a 

— 

146 

1*60 

Insoluble 

Miscible 

352 

Tetrachlor- 

ethylene 

C,C1 


117- 

122 

1‘63- 

1*63 

Insoluble 

Miscible 

353 

Xhebaine 

C,H,0,N 

193 


— 

Almost 

insoluble 

Soluble 

354 

1 Theobromine 

C,H,0,N 

Sub- 
limes at 
290 



1000 

1400 

355 

Theobromine 
and Calcium 
Salicylate 

C,H,O.N, 

Ca 

— 

- 

- 

Slight 

Almost 

insoluble 

356 

1 

Theobromine 
and Sodium 
Acetate 

C,H,0,N, 

Na 




2 

200 

357 

Theobromine 
and Sodium 
Salicylate 

C,H,0,N, ’ 
Na 

— - 

— 

— 

1 

Insoluble 

358 

Theophylline 1 

C,H,0,N 

265-270 

— 

— 

ir.o 

100 

35i) 

Theophylline 
and Ethylene- 
diamine 

C,H,0,N 

— 

— 

— 

5 

Insoluble 

360 

Theophylline 
and Sodium 
Acetate 

C,H,0,N, 

Na 

— 

— 

— 

160 

100 

361 

Thiosinamine 

C,H,N,S 

72-74 

— 

— 

17 

2 

362 

Thiosinamine 

Ethyl 

Iodide 

C,H,N,I, 

About 

70 

■— 

— 

10 

1 

363 

Thymol 

C,H,0 

48-51 

— 

— 

About 

1000 

1 

364 

Thymol 

Iodide 


— 

— 

— 

Insoluble 

Insoluble 
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No. Special Tests 


350 Specific rotation in 1% solution in dioxan, 4-83® to 90“’. Hydrolysed to 

testosterone and propionic acid with alcoholic KOH, with ppt. of 
testosterone on dilution with water. 

351 Odour resembles that of chloroform. 


352 Odour resembles that of carbon tetrachloride. 


353 Gives a blood-red coloration with sulphuric acid changing on warming 

to orange-yellow and eventually to olive green. 

354 Gives murexide reaction (see under Caffeine). 

Ppts. silver theobromine on adding silver nitrate solution to a very dilute 
solution acidified with nitric add. On adding bromine water to the 
solution in hydrochloric acid, boiling off bromine, and adding a trace 
of ferrous sidphate and a few drops of ammonia, a purple colour is 
produced. 

355 Aqueous solution gives violet colour with ferric chloride. Theobromine 

IS pptd. by dilute acids. 


356 Gives murexide reaction. Aqueous solution 1 in 5 neutralised with 

dilute hydrochloric acid in presence of litmus solution gives white 
ppt. of theobromine. (A little alkali assists its solubility in water.) 

357 On neutralising aqueous solution with hydrochloric acid, theobromine is 

pptd. On acidifying with acetic acid and adding ferric chloride, a 
purple colour is produced. 

358 Gives murexide reaction. Distinguished from theobromine by giving 

a clear 4% solution in ammonia. 

359 Has a slight ammoniacal odour. Theobromine is pptd. on acidifying 

the aqueous solution. 


360 Gives reactions of theophylline and also of acetate (after removing the 
theophylline by neutralising and filtering). 


361 Usually has a faint garlic odour. Heated with lead hydroxide, hydrogen 

sulphide is removed. 

362 Usually has slight garlic odour. Sodium nitrite and hydrochloric acid 

give brown ppt. Yellow ppt. with lead acetate insoluble in dilate 
nitric acid but blackened by the cone. acid. 


363 Characteristic odour. Dissolved in 1 ml. glacial acetic acid and treated 

with 0-3 ml. sulphuric acid and 1 ml. nitric acid, a bluish-green colour 
is produced. 

364 Iodine separates on heating with sulphuric acid. 
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No. 

Substance 

Elements 

M.P. 

°C. 

B.P. 

°C. 

Sp. 

Gr. 

Sol. 

IN 

Water 
(1 in -) 

Sol. in 
Alcohol 
90% 

(1 m -) 

365 

Thyroxin- 

sodium 

C,H,O.N, 

l,Na 




Insoluble 

Insoluble 

366 

Toluene 

C,H 

— 

Ill 

0-87 

Insoluble 

Miscible 

367 

Tribromo- 

ethyl 

Alcohol 

C,H,0,Br 

80 

— 

— 

33 

at 37® 

Soluble 

368 

Trichlor- 

ethylene 

C,H,C1 

— 

88 

1-47 

Soluble 

Miscible 

369 

Triethanol- 

amine 

C,H,0,N 

— 


M2 

Miscible 

Miscible 

370 

Trlnitro- 

pbenol 

C,H,0,N 

I2I-123 

— 

— 

90 

10 

371 

Trypar- 

samide 

C,H,0,N, 

As,Na 

— 



Readily 

Almost 

insoluble 

372 

Tryphan 

Blue 

C,H,0,N, 

S,Na 

— 

— 

1 

Soluble 

Insoluble 

373 

Urea 

C,H,0,N 

130-132 


■ 

1 

5 

374 

Urethane 

C,H,0,N 

47-5-50 

-- 

— 

2 

1 

375 

Veratrine 

C,H,0,N 

145-155 

— 

— 

Almost 

insoluble 

3 

376 

Vinyl Ether 

C,H,0,(N] 

— 

28-3 

0-77 


Miscible 

377 

Xylene 

C,H 

— 

140 

0-865 

Insoluble 

Miscible 

378 

Zinc Phenol- 
sulphonate 

. C,HAS, 
Zn 

i ,n 

— 

— 

2 

2*5 
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Many inorganic and some organic substances when dissolved 
in solvents produce solutions which conduct electricity. The 
current is carried by ions which are produced by the dissociation 
of the dissolved substance. Thus a solution of sodium chloride 
in water contains positively charged sodium^ ions and negatively 
charged chlorine ions. Similarly acetic acid solution contains 
positively charged hydrogen ions and negatively charged acetate 
ions. The extent to which acetic acid, for example, is dissociated 
in solution into its ions is regulated by the concentration and the 
temperature, and on the degree of dissociation will depend the 
conductivity of the solution. 

The equilibrium between undissociated molecule and ions 
produced by the dissociation is represented by the equation 

CH3COOH ^ CH3COO' -fH* 

It is governed by the law of Mass Action, and by applying that 
law the following relation may be deduced: — 

^ = K = Dissociation Constant of the acid, 

where the square brackets indicate the concentration of the 
molecules or ions enclosed by the brackets. 

Ordinary tap water, and even ordinary distilled water, will 
conduct electricity, but as both contain dissolved substances 
(salts and carbon dioxide in the case of tap water, and carbon 
dioxide in the case of distilled water) it is not possible to infer 
from this evidence that water is dissociated into ions. After 
very careful purification to remove all dissolved gases and other 
impurities pure water will still conduct electricity to a small 
extent, and this is due to the dissociation of water into positively 
charged hydrogen ions and negatively charged hydroxyl ions. 
The dissociation of water molecules into these ions, as represented 
by the equilibrium 

H2O ^ H* -f OH', 

is also governed by an expression deduced by applying the law 
of Mass Action: — 


[H*] X [OH'] 
[H3O] 


= K = Dissociation Constant of water. 


Since the extent of dissociation of water is small the amount 
of undissociated water will be very nearly the total amount of 
water considered and the value of the term [H3O] remains constant 
for all practical purposes. 

Hence [H*] X [OH'] = K X [H^O] - Kw. 

|Cw has a constant value at constant temperature and is termed 
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the ionic product of water. Its value is 55 times that of the dis- 
sociation constant of water. The ionic product, Kw, represents 
the extent of dissociation of water at a given temperature, and at 
20® it has the value 10“^* when the values of [H*] and [OH'] are 
expressed in gram-ions per litre (1 gram-ion of hydroxyl repre- 
senting 17 g. of hydroxyl ions). On dissociation, pure water will 
give rise to equal numbers of hydrogen ions, H% and hydroxyl 
ions, OH', and at 20° a litre of pure water will contain 10”’ gram- 
ion of H‘ (=*0000001) and 10”’ gram-ion of OH'. 

If there is added to pure water a substance giving rise to hydro- 
gen ions, say hydrochloric acid, the concentration of H* in the 
solution will momentarily increase to more than 10“’ gram-ion 
per litre. The value of [H*] X [OH'] is restored to its constant 
value of lO”’^^ by a reduction of [OH'] effected by combination 
of some of the OH' with some of the added H* to form undis- 
sociated water molecules. The solution now contains more 
hydrogen ions than hydroxyl ions and is said to be acid in reaction. 

Similarly on the addition to pure water of a substance giving 
rise to OH', the concentration of OH' will momentarily be 
increased, followed by restoration of the value of [H*] X [OH'] 
to 10”^* by combination of some of the added OH' with some of 
the H* to form undissociated water molecules. The solution, now 
containing excess of OH ' over H*, is said to be alkaline in reaction. 
Since the ionic product Kw controls the amounts of H* or OH ' 
in a solution, it is possible to state the extent of acidity, or of 
alkalinity, by reference only to the hydrogen ion concentration. 

Pure water contains 10”’, i.e., *0000001, gram-ion of H’ per 
litre; a solution containing more than this, e.g., *01 gram-ion of 
H* per litre, is said to be acid, and a solution containing less than 
this, e.g., *000000001 gram-ion of H* per litre, is alkaline, and 
will contain *00001 gram-ion of OH' per litre. Such figures are 
cumbersome, and a method less liable to error, as suggested by 
Sorensen, is to use the logarithm oj the reciprocal of the hydrogen 
ion concentration^ which is referred to as pH. 

Pure water containing *0000001 gram-ion of H* per litre will 
have 

pH = Jog.QooooOl 

The logarithm reduces the numbers to simpler ones, powers of 
10 (the logarithm base), and the reciprocal eliminates the negative 
sign. Ordinarily pH ranges from about 0 to 1 4 (more accurately 
from —0*36 to -h 14*5). pH 0 to 7 is acid and represents solutions 
containing more H* than pure water; pH 7 to 1 4 is alkaline and 
represents solutions containing less H' and more OH ' than pure 
water. Since the scale is of logarithmic nature, a change of one 
pH unit means a tenfold change of H' concentration. The amount 
of additional hydrochloric acid required to change the pH of a 
solution of hydrochloric acid from 2 to 1 will be ten times that 
necessary to change the pH from 3 to 2 and a hundred times that 
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necessary to change the pVL from 4 to 3. Such a statement only 
applies when the solution is free from bufFe.r substances. 

The increasing recognition of the importance of control of 
the acidity or alkalinity of reactions has directed attention to the 
need for precise methods for the determination of the hydrogen 
ion concentration of solutions. In addition to considering the 
changes of hydrogen ion concentration in all branches of volu- 
metric analysis, especially in acidimetry and allmlimetry, attention 
has been given to the effects of changes of in the precipitation 
of salts and of proteins and other organic substances, in the manu- 
facture of leather, sugar and paper, in brewing, in milk and its 
preparations, in water purification and sewage disposal, in the 
study of the fertility of soils, in textiles and dyeing, in biological 
fluids, in enzyme reactions and in pharmaceutical preparations. 


Determination of Hydrogen Ion Concentration 


Colorimetric Methods 

Theoretical considerations. Indicators are weak acids or bases, 
or their salts, which undergo partial dissociation in solution, 
either immediately or after first undergoing a change of molecular 
structure referred to as a tautomeric change; the ions produced 
on dissociation differ in colour from the initial undissociated form 
of the indicator. 


The extent to which dissociation occurs is governed by the equilibria 
HIn + In', in the case of an acidic indicator, and InOH ^ In* + OH', 

in the case of a basic indicator. 

Considering, then, an acidic indicator, the extent of the dissociation will be 
governed by the relationship 


K -= 


[H*3 [In'] 
[HIn] 


where K is the dissociation constant of the indicator and has a constant value 
at a given temperature. If the indicator is added to water not only must the 
dissociation of the indicator be such that the above relation holds but also such 
that 

[H*] X [Om = 10-w. 


If an alkaline substance such as NaOH is now addecL H* will be withdrawn 
from solution by combining with some of the added OH' until the value of Kw 
is restored to 10“^*. The withdrawal of hydrogen ions causes a disturbance of 
the equilibrium governing the dissociation of the indicator and more indicator 
molecules must dissociate to produce ions. From similar considerations it will 
be seen that the addition of acid would decrease the dissociation of the indicator. 


Since 

it follows that [H*] « K X 

[In ] 

At any given temperature the value of K is constant so that at that temperature 


or that = logio- 


pH = Constant + logio 


[M 

[HIn]* 
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The colour given by the indicator will depend on the actual concentrations of 
indicator ions, In^ and of undissociated indicator molecules, HIn. It is found, 
in general, that the colour due to the indicator ions is not visible until 10% of 
the indicator has become ionised, due to added alkali in the case considered, and 
that the colour of the undissociated indicator does not become completely 
masked to the eye until the indicator has undergone 90% ionisation or salt 
formation. From these facts the transition interval from first colour change to 
final colour can be calculated in terms of J1>H units: — 

Initial pH == logio-^ + logio-|~ 

== Jogxo^ - ^ (aPP*»3:.) 

1 00 
Pinal pH « logxo^ + logio^ 

« logic -~+ I (approx.) 

*. Interval of colour change = Final pH — Initial pH 
= 2 pH units (approx.) 

and tlie colour changes at pH — logi<, ■— ± 1. 

It follows that the actual pH at which the indicator functions depends on the 
value of K, the dissociation constant of the indicator, for when the indicator 

colour has undergone half-change pH = logio-i . 

xv 

The choice of indicator for acid-alkali titrations is determined by the products 
of the reaction and is such that the indicator changes colour at the pH value of 
the reaction products. On adding a suitable indicator to a solution the colour 
obtained is determined by the pH of that solution. Comparison of that colour 
with the colour produced in standard solutions of known pH value by the same 
amount of indicator forms the basis of the colorimetric determination of pH 
values of solutions. 

The standard solutions used are not liable to changes of pH due to carbon 
dioxide or alkali from the glass of the vessels, and are known as buffer solutions. 
Dilute solutions of strong acids and strong bases arc extremely sensitive to 
carbon choxide and alkali from glass and are useless as standards. The buffer 
solutions contain a salt of one of the weaker acids together with an acid or a base. 
Consider a solution containing sodium acetate, a salt which is practically com- 
pletely dissociated in water, together with acetic acid. The following equilibria 
are obtained: — 

UAc # H* + Ac' 

H,0 v* H- + OH' 


The total acetate ions in the solution are those from sodium acetate and those 
from acetic acid and the total hydrogen ions are those from the add and those 
from water. The equilibria are governed by the relations; — 

= Ka. and [H-] com = Kw. 


If to such a solution small amounts of an acid be added, the hydrogen ions 
added would combine with some of the excess of acetate ions, the value of Ka 
being maintained and the original hydrogen ion concentration of the solutions. 
Larger amounts of added acid would produce small changes only^ in pH. On 
addition of small amounts of alkali, hydrogen ions would combine with the added 
hydroxyl ions forming undissociated water molecules, and the value of Ka 
would be restored by further dissociation of acetic acid molecules, the pH value 
of the solution thus remaining almost unchanged. 
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A Universal Indicator and Buffer Solution* 

When the approximate of the solution only is required this 
can rapidly be ascertained by the use of a mixed or universal 
indicator, which gives a series of colours at different values of 
A universal indicator can be prepared by dissolving methyl 
orange 0-04 g., methyl red 0*02 g., naphtholphthalein 0-18 g., and 
phenolphthaiein 0*08 g. in 100 ml, of 70% alcohol, and this 
gives the whole range of spectrum colours in the correct order 
from red (^H 3) to violet (pH 11). The hydrion concentration 
of a solution is found by adding 5 drops of this indicator to 10 ml. 
and from the colour obtained the value of the pH can be read off 
from the table below, but it is better to compare the tint with that 
given by solutions of known pH. For such solutions it is con- 
venient to use the Universal Buffer Mixture proposed by E. B. R. 
Prideaux and A. T. Ward (J. chem. Soc,, 1924, 426), which gives 
solutions of definite pH from 2 to 12 by neutralising with caustic 
soda solution. This solution contains H3PO4 1*961 g., phenyl- 
acetic acid 2*722 g., and boric acid T238 g. in 500 ml., and for 
use 10 ml. is mixed with the requisite amount of N/5 NaOH and 
made up to 20 ml. 

The volume of N/5 NaOH required for some pH values is 
shown in the table below; for intermediate values the graph in the 
original paper (loc, cit,) must be consulted. The formtila pH = 
0*773 -f T185 V, where V«=ml. of N/5 NaOH per 10 ml. of 
solution, is sufficiently accurate for many purposes, and holds 
between V=l*5 ml. and V=9 ml. The colour changes of the 
universal indicator and the composition of the universal buffer 
solution with different values of hydrion concentration are also 
shown: — 


Approx, 
value 
of pH 

Ml. N/5 
NaOH 

Buffer 

Solution 

in 

20 ml. 

Colour with 
Universal 
Indicator 
(5 drops per 

10 ml. solution) 

Approx, 
value 
of pH 

Ml. N/5 
NaOH 
per 

10 ml. 
Buffer 
Solution 
in 

20 ml. 

Colour with 
Universal 
Indicator 
(5 drops per 

10 ml. solution) 

2*0 

0-0 

— 

7*5 


yellowish-green 

3*0 

2-0 

crimson 

8*0 

6*0 

green 

4*0 

2*8 

red 

8*5 

6*2 

bluish-green 

5*0 

3-6 

orange-red 

9*0 

7 

greenish-blue 

psai 

4*0 

orange 

9*5 

7-3 

blue 


mm 

orange-yellow 

10*0 

mm 

violet 

mi 

4*8 

yellow 

ll'O 

8*5 

reddish-violet 

7*0 

5*2 

greenish-yellow 

12*0 

10*0 

— 
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More Accurate Colorimetric Determination^ 

Having determined the approximate pH of the solution by a 
universal indicator, an indicator of suitable pH range is selected 
(see list of indicators, p. 604). 

For colourless solutions: To 10 ml. of the solution in a hard glass 
test-tube add 0*5 ml. of indicator solution and mix. Into a series 
of test-tubes similar to the one used above introduce 10 ml. of 
the buffer solutions of the pH range required, to each add 0*5 ml. 
of indicator solution and mix. The buffer solution whose colour 
most nearly matches that given by the solution tested indicates 
the pH value of the latter. 

For turbid or slightly coloured solutions: In front of the tube 
containing the solution under test and indicator, place a tube 
containing the same volume of distilled water as of solution used; 
in front of the tube containing the buffer solution and indicator 
place a tube containing the same volume of solution being tested, 
examine the colours by looking through the pairs of tubes. When 
only small quantities of liquid are available capillary tubes may be 
used in place of test-tubes. A scratch is made about 1 inch from 
an end of a capillary tube about 4 inches long, to the other end of 
which a small teat is fitted. The tube is filled to the scratch with 
solution, a bubble of air introduced, then filled to the scratch with 
indicator solution and the solutions mixed by emptying the tube 
on to a small watch glass and refilling with the mixed solutions. 
The same procedure is followed using bi^er solutions of known 
pH value and indicator, tubes of similar size and bore being used. 
The colours obtained are compared as before. 

The Bicotorimeter: In order to avoid the numerous standards required in 
the methods described, it is possible to match all the shades of colour in a given 
indicator from the acid to the alkaline side by use of two movable wedges, one 
filled with an acid solution of the indicator and the other with an alkaline solu- 
tion, thus reducing the number of standards required with a single indicator 
to two. By altering the positions of the two wedges different proportions of the 
two colours may be superimposed and viewed side by side with the solution 
of unknown pH containing the indicator. The Bicolorimeter (Myers, J, biol, 
Chem.t 1922, 54^ 67S, and Hellidge, J. set. Jnstrum.^ 1927, 327) contains three 

wedges sliding up and down in a closed box. The third wedge is used to com- 
pensate, if required, for turbidity or colour in the sanrnle. Readings are taken 
from adjustable scales which emerge from the top of the instrument. Light 
passes horizontally through the wedges and the cell containing the solution, 
tested, and by an arrangement of prisms the two fields are viewed side by side 
through a magnifying eye-piece. The bicolorimeter has found extensive 
application in microcolorimetric methods for the determination of the pH of 
blood and urine (Myers, Schmitz and Booker, J. biol. Chem., 1923, 67 ^ 209; 
Myers and Munt^ler, ibid^ 1928, 75, 225 and 243). 

Preparation of Buffer Solutions* 

Details are given in Appendix HI of the B.P. 1932 for the 
preparation of solutions of standard pH, based on the work of 
W. M. Clark and H. A. Lubs {J. Bacterid., 1917, 2, 1, 109, 191). 

When buffer solutions are required having pH 1'4 to 6*2 the 
use of carbonate-free caustic soda can be avoided by using the 
solutions described by W. L. German and A. I. Vogel {Analyst, 
1937, 271). 
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For the preparation of buffer solutions of 4*0 to 8*4 one standard solution 
only and carbonate-free caustic soda are used in the method due to H. T. S. 
Britton and R. A. Robinson (J. chem. Soc.^ 1931, 1456). The standard solution 
required contains citric acid, 6*002 g.j bone acid, 1*767 g.: barbitone, 5*260 g.* 
the dissolved substances being made up to 1 litre with freshly boiled and cooled 
distilled water. The following table gives the amounts of 0*2N sodium hydroxide 
solution to be added to 100 ml. of the standard solution above, the mixture 
then being diluted to 200 ml. 


pH 

4*0 

4*20 

4*40 

4*60 

4*80 

5*00 

Volume of 0-2N NaOH 

1*22 

3*57 

5*90 

8*25 

10*60 

12*95 

pH 

5*20 

5*40 

5*60 

5*80 

6*00 

6*20 

Volume of 0*2N NaOH 

15*30 

17*63 

20*00 

22*33 

24*67 

27*00 

pH 

6*40 

6*60 

6*80 

7*00 

7*20 

7*40 

Volume of 0*2N NaOH 

29*35 

31*70 

34*05 

36*40 

38*75 

41*10 

pH 

1 

j 7*60 

7*80 

8*00 

8*20 

8*40 

— 

Volume of 0-2N NaOH 

43*43 

45*77 

48*13 

i 

50*47 

52*80 

— 


For intermediate values of pH the volume (x) ml. of 0*2N NaOH required 
may be calculated from the formula 

pH « 3*896 + 0*0853 x 


Sodium Hydroxide for Buffer Solutions, 

The sodium hydroxide solution used should be as free as possible from 
carbonate. For ordinary purposes in which absolute freedom from carbonate 
is not necessary the following method, adopted by Sorensen, may be used: — 
100 g. of a good sample of sodium hydroxide is dissolved in 120 ml. of boiled 
and cooled distilled water. The solution is placed in a tall stoppered cylinder, 
and the impurities, mainly carbonate, allowed to settle out by leaving the 
cylinder standing overnight. After decantation of the clear liquid and filtration 
tihrough glass wool, the solution, which is about 17N, is diluted to about N/1 
concentration with freshly boiled and cooled water, standardised against hydro- 
chloric acid or recrystalHsed benzoic acid. N/5 solution is then prepared by 
diluting the standardised alkali with freshly boiled and cooled water. 

For more accurate work the alkali should be prepared from electrolytic 
sodium amalgam. Redistilled mercury is placed in a separating funnel, above 
which is a saturated solution of pure sodium chloride. Electrolysis is effected 
by means of three 2-volt accummators placed in series. The mercui^ is made 
the cathode by connecting the negative pole to it by a wire dipping into a 
mercury contact placed in a closed glass tube, passing through the end of which 
is a platinum wire whose other end is completely immersed in the mercury, 
and the anode is a platinum wire dipping into the sodium chloride solution. 
As the electrolysis proceeds shaking may be necessary to prevent the crystal- 
lisation of the amalgam. When sufficient amalgam is formed^ the current is 
stopped and the amalgam cautiously dropped into freshly boiled and cooled 
water, the end of the tube of the separating funnel being below the level of 
the water. 

Errors in Colorimetric Methods, 

Apart from ordinary manipulative errors, there are a number of errors inherent 
in the various indicators themselves. 
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Add Error. As indicators function either as weak acids or bases, it is apparent 
that in the minute concentrations used in test solutions, they can have no 
appreciable effect upon the f>H of well buffered solutions. If the solution, 
however, is unbuffered the indicator itself may affect the pH of the solution and 
introduce a difference between observed and actual values. Thus a solution 
of sodium hydroxide of pH 10 appears to have a pH of 8 to 9 when examined 
with phenolphthalein. The existence of such an error is revealed by using 
other indicators with different dissociation constants. 

**Sdlt Error** The presence of neutral salts causes a variation in the colour 
changes of indicators and also in the pH values at which these changes normally 
occur. The salt influences the ionic equilibria involved in the ffinctioning of 
an indicator and also may have some effect on the optical absorption of the two 
forms of the indicator. 

The **Protein Error,** Proteins and their decomposition products are colloidal 
and amphoteric. They may interact with acidic and basic indicators; in conse- 
quence the indicators may become partly adsorbed and the colours affected. 
Colorimetric methods for pH determination in solutions of proteins are of 
doubtful value and electrometric methods should be einployed. (See McCrumb 
and Kenny, J. Soe. chem. Ind.y Lond., 1930, 4St 428T.) 

The Temperature Effect, An increase of temperature has a marked effect on 
electrolytic dissociation water^ acids and bases, and hence indicators, ionising 
to a greater extent. The prmcipal effects of increasing temperature are to 
diminish the pH scale, to reduce the pH corresponding to neutrality and to 
reduce the limiting pH values of the various indicator transition ranges. The 
pH value of neutrauty is 7 at 18®; 6*4 at 70®; and 6*1 at 100®. The errors incurred 
by the small variations in laboratory temperattires, e.g., 15° to 25®, do not 
norm^y amount to more than the errors of the colorimetric methods used. 

Effect of Alcohol. The presence of alcohol in aqueous solutions usually 
dimmiahes the extent to which indicators are ionised and hence the sensitivity 
of the indicator. A solution containing phenolphthalein just reddened by alkali 
becomes ^adually paler in colour and Anally colourless on the continued addition 
of alcohol. Thymolphthalein, phenolphthalein, thymol blue (alkaline range), 
tropseolin 0, tropseoHn 00, methyl orange and meffiyl yellow do not undergo a 
clumge in colour until considerably more reagent has been added in aqueous 
alcoholic than in aqueous solution. Bromophenol blue and thymol blue (acid 
range) become more susceptible to colour change in the presence of alcohol. 


Electrometric Methods. 

In view of the errors to which colorimetric methods for pH 
determinations are liable, electrometric methods are to be pre- 
ferred for accurate determinations with colourless solutions and 
are necessary with coloured solutions. The following are the 
principles involved in the use of electrometric methods: — 

When a metal is dipped into a solution containing its ions, one of two 
processes nonxially occurs — either the ions tend to take up electrons from the 
metal, become neutral atoms and deposit on the metal, or the metal atoms tend 
to lose electrons, become positively charged ions and pass into the solution. 
In the former case the metal acquires a positive potential with respect to the 
solution, in the latter case a negative potential. The potential acquired may be 
measured by making the metal and the solution of its ions one electrode of a cell 
the other electrode of which consists of a solution of normal hydrogen ion 
concentration into which dips a platinum electrode coated with platinum black 
and around which is bubbled pure hydrogen gas at one atmosphere pressure. 
The arrangement of such a cell is represented diagrammaticalfy; — 

Metal I Solution containing | N/I H* I Pt H* 

! metallic ions I | 1 atmosphere. 

The processes which may occur at the hydrogen electrode are the same as those 
described for the metal in a solution of its ions. The hydrogen is adsorbed by 



588 


. THE EXTRA PHARMACOPCEIA 


the platinum black, which thus functions as a hydrogen * ‘metal” electrode, 
which may acquire a positive or negative potential as before. The electro- 
motive force of the cell set up will be the algebraic difference of the potentials 
of the electrodes. Owing to the uncertainty which still exists as to the absolute 
potential of a hydrogen electrode, the “normal” hydrogen electrode (prepared 
as described) is taken as arbitrary aero of electrode potentials. On this scale, 
therefore, the measured E.M.F. will indicate the potential of the metal electrode 
in Ae solution of its own ions. 

If a cell is set up consisting of two electrodes, one being the “normal” 
hydrogen electrode described and the other platinum coated with platinum 
black, dipping into a solution of unknown hydrogen ion concentration, pure 
hydrogen gas at one atmosphere pressure being bubbled arovmd the platinum, 
then the E.M.F. at 18® is given by the formulae: — 

E = 0-058 X pH of solution tested, and at other temperatures (T being 
the temperature on the absolute seme) 

E = 0-0001982 X T X pH of solution tested. Hence from the measured 
value of the E.M.F. the pH of solutions can readily be calculated. 

The preparation of a normal hydrogen electrode for use as a standard is a 
difficult task and strictly reproducible potentials are not always obtained even 
by experienced workers. For this reason secondary standard electrodes are 
preferred whose potentials are known on the so-called “normal hydrogen” 
scale in which the potential of the normal hydrogen electrode described, is 
arbitrarily taken as zero. The calomel electrodes are most used. In these a 
layer of mercury in a suitable vessel is covered with a thin layer of electro- 
lytically prepared calomel and a solution of potassium chloride saturated with 
calomel. A platinum wire is sealed into the container such that contact is made 
with the layer of mercury. According to the strength of the potassium chloride 
solution, the potential of the electrode varies and the table gives corresponding 
values: — 


Strength of solution of KCl 
saturated with calomel . . 

N/10 

N/1 

3-5N 

Saturated 

Potential of electrode in 
volts at 18® 

! 

0-3370 

0-2864 

1 0-2549 

0-2504 


The pH of a solution can readily be determined by setting up a cell, tlie 
positive electrode of which is a calomel electrode ana the negative electrode 
consists as before of platinised platinxim dipping into the solution of unknown 
pH, hydrogen gas being bubbled around the platinum at one atmosphere 
pressure. The E.M.F. of the cell is determinecl experimentally as described 
later and the pH at 18® calculated from the expression 

J.XJ _ (Measured E.M.F.) — (Potential of calomel electrode) 

prx 

At other temperatures the value is given by 

_ (Measured E.M.F.) — (Potential of calomel electrode) 

^ 0-0001982 T 

where T is the temperature on the absolute scale. 


<^inhydron& Blectrode, The use of gaseous hydrogen can be avoided by 
adding to the solutions containing hydrogen ions quinhydrone, a compound of 
one molecule of hydroquinone, C«H 4 (OH)ji, with one molecule of quinone, 
CeH^O*. A platinum electrode dipping into this solution acquires a potential 
whose value is dependent on the hydrogen ion concentration of the solution 
and is given by the formula: — 


Eq 


« 0-704 -f 0-058 logic H* volts at 18® 

0-704 + 0*0001982 T logic H* at T® absolute. 


Such an electrode is referred to as a “quinhydrone” electrode. 
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The chief advantages of the qninhydrone electrode are that it attains equili- 
brium rapidly and that it may often be used in solutions containing oxidising 
agents and salts of metals more noble than hydrogen, for which the hydrogen 
electrode is inapplicable. Its disadvantages are that it cannot be used in solutions 
of greater than 8, that appreciable errors occur in the presence of pretein 
and that occasionally the presence of salts causes small errors. From the measured 
value of the E.M.F. of a cell, of which one electrode consists of polished 
platinum dipping into the solution under test and containing quinhydrone and 
the other is a standard calomel electrode, the pH of the solution tested can be 
calculated using the formula: — 

Q .704 — (Potential of calomel electrode) — (Observed E.M.F. ) 

“ 0*0001982 X Absolute Temperature 

Glass Electrode. The^ time taken for a hydrogen electrode to reach 
equilibrium, its inapplicability to solutions containing oxidising agents, and its 
susceptibility to platinum “poisons** are factors which limit its usefulness. 
EquaUy limited is the use of a quinhydrone electrode as described in alkaline 
solution, in the presence of proteins and in the presence of certain salts. For 
these reasons the so-called “glass electrode** is sometimes preferred. A very 
thin-walled bulb is blown in the end of a glass tube made of high conductivity 
glass, this is filled with N/1 hydrochloric acid saturated with quinhydrone, a 
platinum wire dipping into this solution. The glass electrode so ijreparcd is 
dipped into the solution of unknown pH, a calomel electrode also dipping into 
the solution. If there exists a different concentration of hydrogen ion in the 
solution from that of N/1 HCl, then a ^fference of potential occurs between 
them urging the movement of hydrogen ions through the thin glass membrane 
in one direction^ which determines the potential acquired by the platinum wire. 
The electrode is calibrated by usii^ as the solution outside the membrane 
buffer solutions of known pH. The E.M.F. of the cell shown diagrammatically 
is determined; — 

N/1 HCl ^ I Glass | Buffer | Calomel 
Pt saturated with membrane | solution | electrode 
quinhydrone I j 1 

Having measured the E.M.F. of the cell using the standard buffer solutions, 
a graph is prepared in which pH values are plotted against E.M.F. The 
relationship is linear up to pH 10. The pH value of an unknown solution can 
then be determined by placing it in the vessel outside the glass membrane and 
measuring the E.M.F. The pH value can be read off from the calibration 
curve. 

, Convenient glass electrodes are described by Morton {J. Sci. Imirum,, 1930, 
187), Hughes («/. Amer. chenu Soc., 1922, 2860) and Kerridge {J. Sci. Instrum. ^ 
1926, 404), the latter being especially useful for work with biological fluids as 
only small quantities (as little as 0*5 ml.) of solution are required. The glass 
electrode cannot be employed, as calibrated, for strongly alkaline solutions 
(about pH 10) though a calibration method suggested by Powney and Jordan 
enables this difficulty to be overcome (see J. Soc. chem. Ind., Ij>nd., 1937, 
I33T). Glass electrodes are liable to error due to a protein film when used 
for measurement of pH values of protein solutions. The need for thorough 
cleaning by chromic acid is emphasised by G. E. Shaw (Quart. J. Pharnt., 
1940, 271). 

Measurement of Electromotive Force of Experimental Celts. 

In setting up the experimental cells, the electrodes are connected by means 
of a bridge vessel containing potassium chloride solution or an agar gel contain- 
ing potassium chloride. By using such a bridge the so-called ‘liquid junction 
potentials** which arise from diffusion of the electrode solutions into one another 
are almost eliminated. The E.M.F. of the experimental cell is determined by 
means of a potentiometer and the fundamental principles of the Poggendoif 
Compensation method are applied. An accumulator is connected to the ends 
of a uniforna wire AB. With the standard cell in circuit the length of wire, ACi, 
is found by means of a sliding contact C such that no current flows through the 
sensitive galvanometer or capillary electrometer indicating that the fall of 
potential from A to C is equal to the E.M.F, of the standard cell. By means 
of a two-way switch the experimental cell is put in circuit in place of the standard 
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cell and the length of wire, ACa, is determined for which no current flows 
through the galvanometer. Then 

E.M.F. of standard cell ^ AC i 
E.M.F. of experimental cell ACa 

The Weston cell most commonly used as standard has an E.M.F. of 1*0183 
volts and hence the E.M.F. of the experimental cell will be ^ 1*0183 volts. 

ACi 

In measuring the E.M.F. of these experimental cells it is necessary to avoid 
taking any appreciable current from them to avoid disturbing the equilibrium 
between electrode and solution. Hence the sliding contact should only make 
contact with the potentiometer wire for very short periods of time. This 
difficulty may also be overcome by using the thermionic valve. 

Some Applications of pH Measurement and ControL 

Electrometric Titrations. It can be shown, both theoretically and practically, 
that during the neutralisation of an add by a base there is generally a sudden 
change of pH in the vicinity of the equivalence point. If, therefore, a hydrogen 
electrode be inserted in a solution of an acid, and an alkali added gradually 
there will be a sudden change in the potential of the electrode as the equivalence 
point is attained. In general, the slope of the curve in which the pH or electrode 
potential is plotted against the amount of titrant added is a maximum at the end- 
point. To determine the latter accurately the quantity AE/Av should be 
plotted against the volume of titrant added, AE being the change of potential 
resulting from the addition of a definite smjall increment Av, e.g., one drop, 
of titrant. The amount of alkali corresponding to the point at which AE/Av 
is a maximum represents the equivalent of the quantity of acid being 
titrated. 

In one form or another the hydrogen electrode has been used in a very large 
number of electrometric titrations of analytical importance. The variety and 
scope of these is to be seen from the following examples: neutralisation of 
inorganic, organic and amino-acids in coloured and colourless solutions; analysis 
of mixtures of strong and weak acids; titration of salty of weak acids by strong 
acids; of magnesium and aluminium salts with alkali; of boric acid alone and 
in the presence of polyhydroxy compounds; determination of the acidity of 
galenical preparations, of fruit juices, beer, milk, biological fluids, soil extracts, 
tannery l^ums, fats, dyestuffs, insulating and petroleum oils. The particular 
type of hydrogen electrode used depends on the nature of the solution being 
titrated and on the degree of accuracy desired, as well as on general 
convenience. 

By following the neutralisation of hypophosphorous acid with a glass electrode 
Morton showed that phosphorous and phosphoric acids are included when 
titration of the acid is carried out by the B.P. *32 method, using sodium 
hydroxide with methyl orange as indicator {Quart. J. Pharm.^ 1930, 438). 

Glass electrode study of the titration with alkali of citric acid saturated with 
ferric hydroxide led to the conclusion that some combination between iron and 
citric acid occurs in scale preparations. — C. Morton, Quart. J. Pharm.^ 1931, 
161. 

The changes occurring in various chemical substances on sterilisation by 
steaming was followed by colorimetric determination of pH. — ^H. Davis, Quart. 
J. Pharm., 1934, 379. 

The study of the influence of pH on the racemisation of H-adrenaline shows that 
it is rapid in hydrochloric acid solutions of pH 0*1 but at higher pH values, 
1*4 to 3*7, it becomes negligibly small. — L. Haddock, Quart. J. Pharin., 1933, 
496, 

Investigation of the influence of pH on the stability of hypochlorite solutions 
indicates that a more desirable preparation for therapeutic use is obtained when 
the pH is lower than 9*7, the value obtained usmg Dakin's formula. The 
preparation of the B.P. *32 has pH 9 to 9*5.— H. Davis, Quart. J. Pharm., 
931, 360. 
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Electrometric determination of pH has been used to follow the changes 
occurring during storage of sterilised solutions of quinine dihydrochloride. 
— F. F. Johnson, J, Anter, pharm. Ass.^ 1937, 26 ^ 1227. 

The toxicity of strychnine solutions varies with the jpH of the solutions.— J. 
Travell, J. Pharmacol. , 1940, 6‘S', 21. 

Studies of the value of sodium mctabisulphite, cysteine, phenylhydrazine and 
protocatechuic aldehyde at various pH values on stabilising adrenaline in 
solutions of procaine and adrenaline showed that sodium metabisulphite was 
the most suitable but that the amount necessary varied with the pH of the 
solution. — G. Woolfe, Quart. J. Pharm., 1941, 56. 

Studies of the rate of decomposition of procaine in acid solutions showed that 
the pH of maximum stability for procame was 3*3. — ^K. Bullock and J.. S. 
Cannell, Quart. J. Pharm., 1941, 241. 

The rate of hydrolysis of amylocainc has been determined at various pli 
values. — K. Bullock and J. S. Cannell, Quart. J. Pharm., 1941, 313. 

A similar study has been made of the rate of decomposition of amethocainc 
at various pH values. — K. Bullock and J. S. Cannell, Quart, J, Pharm., 1941, 
323. 

Solutions of lobeline hydrochloride may be sterilised and stored without 
any appreciable decomposition occurring provided a slight excess of N/IOCK) 
hydrochloric acid is added to the solution, as shown by correlation of pH of 
solution with decomposition. — F. Reimers, per Quart. J. Pharm., 1938, 148. 

Studies of the effect of pH of a solution of senega saponin on its stability 
showed that at pH 9 to 1 1 the solution was much less stable on storage as shown 
by haemolytic index than at pH 3 to 7. — S. A. Schou and C. J. T. Madsen, 
per Quart. J. Pharm., 1938, 125. 

In processes employing peroxides such as sodium peroxide, hydrogen peroxide 
and sodium perborate the determination and control of pH are important. 
Accurate determinations are possible with the glass electrode, corrections only 
being necessary above pH 10 or with high concentrations of sodium ion. 
Curves are given relating pH values with peroxide concentration in the presence 
of acid or alkali and are of value in preparing peroxide solutions of definite pH. 
— ^J. S. Reichert and H. G. Hull, Jndustr. Bngng Chem. {anal. Edn.), 1939, 
11, 311. 

For notes on the importance of pH in sterilisation, see p. 1002. 

Blood, Constancy of pH of blood, see p. 678. 

For determining the pH of the blood in vitro any of the methods described 
above may be used. For whole blood the electrometric method is exclusively 
available. Care must be taken that none of the CO# is lost by volatilisation. The 
pH of streaming blood may be determined by inserting a platinum wire, which 
has been coated electrolytically with manganese dioxide, into the blood stream. 
Such a ware functions as a hydrogen electrode and can be made part of a cell 
(Gesell and Hertzmann, Proc. Soc. exp. Biol., N.Y., 1925, 20, 298). 

For measuring pH in subcutaneous tissue a regular hydrogen electrode 
(using hydrogen gas) has been adapted by perforating the skin and introducing 
a glass. capillary carrying a platinum wire. Hydrogen ms and carbon dioxide 
(at 40 mm. pressure) are conducted through the tube. The pH of the tissue is 
found to be 7*09 to 7*29, which is slightly more acid than blood. Following 
exhaustion by muscular exercise the pH drops to about 6*6. — Schade, Neukirch 
and Halpeut, Z. ges. exp. Med., 1921, 24, 11. 

Enzymes. The stability and activity of enzymes is appreciably influenced 
by the pH of the media in which the enzymes are used and the adjustment of 
solutions to definite pH is of the utmost importance for optimum activity. 
Similarly, the adjustment of pH may be necessary to prevent reactions which 
enzymes would othenvise induce. For example, in the B.P., 1932, identity 
tests for pancreatin and pepsin, the activity of these enzymes is destroyed by 
adjusting to a particular pH. A complete tabic of the pH ranges of activity and 
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stability of enzymes is given in Enzymes^ by Waksman and Davison (Williams 
and Wilkins, 1926), or Enzymes^ by Haldane (Longmans, Green and Co 
1930). * 

Iso^electric Point. Certain substances such as amino-acids, protebs and 
aluminium hydroxide pass either into true solutions or colloidal solutions and 
react either as bases or as acids. Such solutions are referred to as ampholytes. 
When the hydrogen ion concentration of the solution is such that the activity 
of the ampholyte as a base is equal to its activity as an acid, the ampholyte is at 
its minimum chemical activity and exists in its maximum tmdissociated con- 
dition. When this obtains the ampholyte is at its iso-electric point and acquires 
its minimum solubility. The adjustment of pH of solutions to the iso-electric 
point is of importance in the precipitation from solutions of proteins and related 
substances. The isolation or hormones such as thyroxine, insulin, gonadotro- 
phins, prolactin (lactogenic hormone), adrenotrophic and thyrotrophic 
hormones depends on the pH of the mother liquors. Insulin is soluble 
in water and in alcohol up to 80% pro\dded the solution is not at the iso-electric 
point of insulm (pH 5-0). Proteins m milk are stated to be determined to within 
0-1% by the followmg method: — Run from a burette small amounts of N/10 
hydrochloric acid mto a measured amount of milk and determine the pH. Take 
three or four readings and construct a curve of pH against acid added. As the 
curve is practically linear, it is possible to interoolate the amount of N^O 
hydrochloric acid to be added to take the pH of milk from one value to another. 
Such an amount of acid will be proportional to the protein content. By using 
10 ml. of milk the amount of N/10 hydrochloric acid necessary to change the 
pH from 6*65 to 5*2 may be taken as numerically equal to the percentage of 
protem in the milk. — Harris, Proc. Ro^. Soc. Ser, B., 1924, 97, 372, see also 
Clark, J. Dairy Sci., 1927, 199. 

A simple procedure has been devised for the rapid approximate determination 
of the isoelectric point of soluble proteins. The method depends upon the pre- 
cbitation of proteins in their anionic form by cationic detergents (“invert 
soaps”). This precipitation should commence at the isoelectric point. A series 
of buffer solutions is prepared at intervals of 0*2 on the pH scale, and to 2 ml. 
of each is added 5 drops of a 0*1% solution of a suitable cationic wetting agent, 
such as a mixture of higher alkyl dimethylbenzylammonium chlorides 
(Zephiral), together with sumcient aqueous solution of protein to give a final 
concentration of about 10 mg, per ml. The pH of the most acid mixture to 
yield a precipitate is indicated as the isoelectric point. — ^W. G. Jaffe, biol. 
'Ckem., 1943, 148, 185. 

The colour intensity of dextrose solutions, which has been observed with a 
Zeiss Pulfrich photometer, is independent of pH between the range pH 1 topHS, 
but between the values 5*5 to 6*2 there is a rapid change to a darker brown. 
The colour of heated dextrose solutions varies with pH, the minimum value 
being reached in the range 2*3 to 3*0. The pH of dextrose solutions should 
be maintained within these limits during manufacturing and processing. — ^W. 
Kroener and K. Kothe, Industr. E/igng Chem., 1939, 31, 248. 

The influence of pH change on the fractionation of protein and antitetanus 
serum, — ^A. V. Markovich and 1. M. Khaustova, Chem. Abstr. B, 1939, 6893. 

The precipitation of hydroxides, basic salts^ phosphates, sulphides and silicates 
is materially affected by the pH of the solution and a full account of the smdy 
of pH influence is given in Hydrogen Jons, by H. T. S. Britton (Chapman and 
Hall, 1942). The influence of small changes of pH value on the adsorption 
of other metallic ions during precipitation of iron, chromium or aluminium as 
hydroxides is discussed by G. J. Austin {Analyst, 1942, 132)* 

The use of pH determinations as a means of controlling the purity of 
substances of pharmaceutical use is exemplified by riie followmg instances 
taken from the B.P. 1932. Ether, — The aqueous extract has a pH of 4-9 to 5*2. 
Potassium antimonyltarirate and sodium antimonyltartrate are controlled for 
acidity and alkalinity by the amount of alkali or acid necessary to adjust the 
pH of a solution to 4*5, Solution of ammonium acetate is required to have a pH 
of 7*0 to 8*0. Sodium exid potassium bicarbonates in 1% zo/v aqueous solution 
are required to have a pH of 8*6, The assay of sodium phosphate involves 
titration to a definite pH value and the amount of acid necessary; to adjust the 
pH of a solution of sodium acid phosphate to this same value limits the amount 
of disodium phosphate present. 
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Approximate pH of Some Common Substances 

The following table gives the approximate pH of aqueous 
solutions, of the strength indicated, of some substances commonly- 
met with in pharmacy. 


Substance 

Molar Strength 
OF Solution 

tff/v Concentration 

Approxi- 
mate pH 

Add Acetic . . 

0-1 

1 in 166 

2-9 

Acid Ascorbic 

(J*3 

1 in 20 

3-0 

Acid Benzoic 

— 

Saturated Solution 

2-S 

Acid Boric . . 

0-1 

1 in 160 

5*1 

Acid Citric . , 

0-1 

1 in 48 

2*1 

Acid Hydrochloric . . 

0*1 

1 part HCl in 275 

1*0 

Acid Mandelic 

0-66 

1 in 10 

1-8 

Acid Nicotinic 

0-08 

1 in 100 

3*5 

Acid Nitric . . 

0*1 

1 part HNO, in 158 

M 

Acid Phosphoric 

0-1 

1 part HaP 04 in 100 

1-5 

Add Salicylic 

— - 

Saturated Solution 

2*4 

Add Sulphuric 

0-05 

1 part HaS 04 in 200 

1-2 

Acid Tartaric 

0-1 

1 in 66 

1-9 

Acid Trichloracetic . . 

0-1 

1 in 60 

1*2 

Acriiiavine . . 

— 

1 in 1000 

2*5 

Alum (Ammonia) , . 

0-05 

1 in 44 

4*6 

Alum (Potash) 

0-1 

1 in 21 

4-2 

Ammonia 

O-I 

1 part NH* in 580 

11*3 

Ammoniimi Bromide 

0-1 

1 in 100 

4*6 

Ammonium Chloride 
Amylocaine 

0-1 

1 in 18$ 

4-6 

Hydrochloride 

Aneurine 

0-19 

1 in 20 

5-0 

Hydrochloride . . 

014 

1 in 20 

3-5 

^omorphine 

Hydrochloride 

0-01 

1 in 300 

4-8 

Arsenic Trioxide . . 

0-05 1 

1 in 100 

5-5 

Atropine 

— . 1 

Saturated Solution 

9-5 

Atropine Sulphate . . 

0-014 

1 in 100 

5*4 

Borax 

Caffeine and 

0-1 

1 in 26 

9-2 

Sodium Benzoate . . 


1 in 25 

7-4 

Calcium Chloride . . 
(crystalline) 

0-2 

1 in 22 

6-5 to 7-5 

Calcium Gluconate . . 

0-22 

1 in 10 

6-5 to 7-S 

Calcium Hydroxide 

— 

Saturated Solution 

13-5 

Caldum Lactate 

0-13 

1 in 25 

6-0 to 7-0 

Carbachol . . 
Cocaine 

0 003 

1 in 2000 

7-5 

Hydrochloride 

0-1 

1 in 30 

4-5 

Codeine 

■— 

Saturated Solution 

9*8 

Codeine Phosphate , . 
Emetine 

0-1 

1 in 24 

i 4-5 

Hydrochloride 

003 

1 in 50 

S-6 

Ephedtine . - 

0-03 

1 in 200 

10-8 

Ephedrine 

Hydrochloride 

Hexobarbitone 

0-025 

1 in 200 

5-1 

Soluble . . 
Histamine Acid 

0-38 

1 in 10 

10-5 

Phosphate . . 
Homatropine 

0-0033 

1 in 1000 

5*0 

Hydrobromide 

0*03 

1 in 100 

4-4 

lodoxyl 

1-5 

1 in 1-3 

9-0 
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Substance 

Molar Strength 
OF Solution 

Kj/n Concentration 

Approxi- 

mate 

Leptazol 

0-7 

1 in 10 

7*0 ~ 

Magnesium Sulphate 
Mepacrine 
Methanesulphonate 

0*2 

1 in 20 

6*0 to 7*0 

0*16 

1 in 10 

6*5 to 7*5 

Mersalyl 

Methyl 

0*2 

1 in 10 

8*5 

Hydroxybenzoate . . 
Morphine 

0*006 

1 in 1000 

6*5 

Hydrochloride 

0*028 

1 in 100 

5*6 

Morphine Sulphate , . 

0*066 

1 in 20 

6*0 

Nikethamide 

1*4 

1 in 4 

7*5 

Phenol 

Phenylmercuric 

0*26 

1 in 40 

5*0 

Nitrate 

0*0016 

1 in 1000 

4*0 

Phen 3 rtoin Soluble . . 
Phyaostigmine 

0*0035 

1 in 1000 

10*0 

Salicylate . . 

0*015 

1 in 100 

6*5 

Pilocarpine Nitrate . . 

0*037 

1 in 100 

4*8 

Potassium Acetate . . 
Potassium Acid 

0*1 

1 in 100 

9*7 

Tartrate 

Potassium 

0*021 

1 in 250 

s-s 

Antimonyltartrate . . 
Potassium 

0*06 

1 in 50 

4*2 to 4*8 

Bicarbonate.. 

0*1 

1 in 100 

8*2 

Potassium Bromide. . 

0*2 

1 in 42 

6*5 to 8*0 

Potassium Carbonate 

0*1 

1 in 72 

11*6 

Potassium Chlorate. . 

0*205 

1 in 40 

7*0 

Potassium Citrate . . 
Potassium 

0*2 

1 in 16 

8*0 to 8*5 

Hydroxide . . 

0*1 

1 in 180 

13*5 

Potassium Iodide .. 

0*2 

1 in 30 

7*0 to 9*0 

Potassium Nitrate .. 
Procaine 

0*2 

1 in 50 

6*5 to 7*5 

Hydrochloride 

0*1 

1 in 36 

6*0 

Proflavine Sulphate. . 

0*007 

1 in 500 

4*5 

Quinidine Sulphate . . 

0*0062 

1 in 200 

6*4 

Quinine 

— 

Saturated Solution 

8*8 

Quinine Bisulphate . . 
Quinine 

0*0725 

1 in 25 

3*5 

Dihydrochloride . . 
Quinine 

0*1 

1 in 25 

2*6 

Hydrobromide 

Quinine 

0*09 

1 in 25 

6*4 

Hydrochloride 

0*1 

1 in 25 

6*4 

Quinine Sulphate . . 
Quinine and Urea 

— 

Saturated Solution 

6*2 

Hydrochloride 

— 

1 in 20 

3*1 

Silver Nitrate 

0*03 

1 in 200 

6*5 to 7*5 

Sodium Acetate 
Sodium Acid 

0*1 

1 in 74 

9*7 

Phosphate . . 
Sodium 

0*1 

1 in 64 

4*5 

Antimonyltartrate .. 

0*06 

1 in 50 

4*2 to 4*8 

Sodium Benzoate . . 

0*1 

1 in 70 

8*0 

Sodium Bicarbonate 

0*1 

1 in 20 

8*2 

Sodium Bromide .. 

0*2 

1 in 48 

6*5 to 8*0 

Sodium Carbonate . . 

0*1 

1 in 35 

9*6 

(crystalline) 

Sodium Chloride .. 

0*2 

1 in 86 

6*7 to 7*3 

Sodium Citrate 

0*2 

I 

1 in 17 

8*0 to 8*5 
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Substance 

Molar Strength 

tofv Concentration 

Approxi- 


OF Solution 

MATE 

Sodium Hydroxide . . 

0-1 

1 in 250 

13*5 

Sodium Iodide 
Sodium 

0-2 

1 in 33 

8*0 to 9*5 

Metabisulphite 

0 052 

1 in 100 

5-0 

Sodium Phosphate . . 
Sodium Potassium 

0*1 

1 in 28 

9*5 

Tartrate 

0*2 

1 in 18 

7*0 to 8*0 

Sodium Salicylate .. 

0*2 

1 in 30 

5*0 to 6*0 

Sodium Sulphate . . 

0-2 

1 in 16 

6*(> to 7*5 

Sodium Thiosulphate 

0*2 

1 in 20 

6*5 to 8*0 

Soluble Barbitohe . . 

0*1 

1 in 48 

9*4 

Stibophen . . 
Strychnine 

007 

1 in 16 

6-5 

Hydrochloride 

Sulphacetamide 

Soluble 

0*025 ; 

1-5 

1 in 100 

1 in 3 

5*4 

7-5 

Sulphsmilamide 

0-012 

1 in 500 

7*0 

Sulphapyridine 
Soluble . . 

0*17 

1 in 20 

100 to 11*0 

Sulphathiazole 

Soluble 

0-18 

1 in 20 

90 to 10*0 

Suramin 

0-007 

1 in 100 

6*2 to 6*8 

Theophylline 

Theophylline 

0*25 

1 in 20 

1 in 50 

6*5 

Sodium Acetate . . 
Tribromoethyl 


9*0 

1 in 100 

Alcohol 

0-055 

5*5 

Tryparsamide 

0-66 

1 in 5 

7*5 


OXIDATION-REDUCTION POTENTIALS 

The term oxidation is used not only to indicate addition of 
oxygen or removal of hydrogen but also to indicate removal of 
electrons. This latter process is common to all oxidations in 
solution; thus, the oxidation of ferrous to ferric iron may be 
represented; — 

Fe • * -> Fe • • • H- electron, and in general — 
Oxidised form -f electrons ^ reduced form. 

An oxidising agent, therefore, reacts by taking up electrons, 
becoming itself reduced. If, therefore, an unattackable electrode 
such as platinum is dipped into a solution containing an oxidising 
agent, the latter will tend to take up electrons from the metal 
thereby causing the metal to become positively charged with 
respect to the solution. Similarly, on being placed in a solution 
of a reducing agent the metal will tend to take up electrons, 
thereby becoming negatively charged with respect to the solution. 
The oxidising power of a solution is measured not merely by its 
concentration in terms of the oxidising substance present but also 
in terms of the positive potential acquired by an unattackable 
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electrode placed in the solution. The more positive the potential 
acquired the greater is the oxidising power of the solution, and 
the more negative the potential the greater the reducing power. 

In order to obtain a definite potential from the solution both 
oxidised and reduced forms must be present, and each must be 
convertible into the other as a result of an infinitesimally small 
change of the equilibrium potential in one direction or the other. 
In the oxidation of ferrous to ferric iron, provided a mere trace 
of ferric iron is present, an equilibrium exists between the reduced 
and oxidised forms and electrons, and a platinum electrode, by 
taking up the electrons, would acquire a negative potential with 
respect to the solution. The value of that potential indicates the 
relative amounts of reduced and oxidised states present: — 

Fe • * ^ Fe •••-}- e. 


In general, where n electrons are required to convert one molecule of oxidised 
form to one molecule of reduced form in the equilibrium 

Oxidised form + n electrons Reduced form, 
the potential acquired by an imattackable electrode is given by 
E ~ E + ^•QQQ^T [oxidised form] 

® n [reduced form]' 

where Ea is a constant for the particular system and is Icnown as the normal or 
standard oxidation-reduction potential of the system, and T is the absolute 
temperature. When the concentrations of oxidised and reduced forms are 
equal the observed potential will be equal to the normal oxidation-reduction 
potential of the system. 


By varying the relative amounts of oxidised and reduced forms present the 
actual potential may be made very large or very small. If the normal potential 
of the system is known it is possible to determine the relative proportions of 
oxidised and reduced forms present from the observed value of the potential. 

In the reduction of permanganate to manganous salt in acid solution the 
equilibrium existing is expressed by: — 

Mn 04 ' +• 8H* ■+■ 5 ^ectrons ^ Mn * * + 4H80. 

The potential of the system is given by 


E 


p . 0.0002T. [MnO/}[H18 

+ 5 logi. -[Sto--]- • 


The potential acquired by this system is dependent on the eighth power of 
the hydrogen ion concentration. 

The following table gives the standard potentials of some of the more oommon 
systems. 

Standard Oxidation^Reduction Potentials at 25® (FoZfs) 


Ce * * * *, Ce * * * 1*55 

MnO*' + 8H% Mn* * 1*48 
IO,' + 6H*,iI, M97 

Hg • *. Hgt ' * 0-901 


Fe • • Fe ' • 0*748 

Fe(CN)6 ' ' Fe(CN), " ' ' 0*486 
Ti • * ‘ % Ti • • • 0*06 

Sn * • • % Sn * • -0*15 


^ In general, any system higher in the table will oxidise one lower down and, 
similarly, any system will reduce one above it; the actual extent of oxidation or 
reduction can be determined quantitatively by means of the standard potentials. 
Consider, for exai^le, the reaction between the systems ferric-ferrous and 
stannic-stannous. The extent to which the process 

2 Fe ***•!* Sn ’ * ^ 2 Fe * * "h Sn * * * * 

wUl occur can be calculated from the requirement that reaction between any 
two systems will continue until their respective potentials are equal. Repre- 
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senting the final, or equilibrium concentratioxis by the subscri;5t e and using 
the standard potentials given in the table it follows that at equilibrium. 


E. + 0.0002T log.. = E', + 5:2^ log,, 

Hence 0-748+0-0002T log,, -O-lS+O-OOOlTlog.. . - 


From which it can be calculated that at 25® 

[Fe • % [Sn • * • % = 1032 x [Fe * * ‘I® [Sn * ’Ic. 

The factor 10®^ indicates that the product of the concentrations of ferric and 
stannous ions is negligibly small compared with that of ferrous and stannic ions. 
Hence for all practical purposes stannous ions completely reduce ferric ions 
to ferrous, a process often used in the determination of ferric salts by reduc- 
tion with stannous chloride and titration of the ferrous ions with dichromate. 

As an example of the influence of hydrogen ion concentration on the potential 
of a system of analytical importance consider the system arsenate-arsenite: — 


ASO4 ' ' ' + 2H* -f 2 electrons 5=^ 
the potential E — E® -H 0-029 logm 


AsO, -I- HaO 
[AsO, ' ' 


at 17®. 


The value of Eo is 0-57 volt in strongly acid solution and if the ratio of arsenate 
to arsenite is unity, this will be the observed potential. In a solution of pH 9, 
however, the corresponding potential is 0-15 volt. 

The system 

I -I- electron I' 


has a normal potential of 0-4 volt. In strongly acid solution, tlierefore, the 
arsenate-arsenite system will oxidise iodine-iodide and the reaction occurring 
will be . , ^ , 

AsO* ^ " 4- 2H- -I- 21 ' - . AsOa ' " + la + H.O, 


a process which is complete within the Hinits of analytical accuracy. ^ Hence 
arsenate can be determined by adding iodide to a strongly acid solution and 
titrating the liberated iodine. 

It will be seen from the above figures that, in a solution of pH 9 , the iodine- 
iodide system has the higher potential and tt will therefore oxidise arsenite to 
arsenate. 

AsOa "'+!* + HaO -»-AsO« ' " + 2HI. 

The reaction will be quantitative provided the solution is maintained at pH 9 
a condition effected by adding sodium bicarbonate which removes the acid as 
formed. 


Potentiometric Titrationsm 

Titrations involving the use of oxidising agents can be followed 
by potentiometric methods {vide supra. Hydrogen Ion Concentra- 
tion). Providing the oxidising agent used has a normal potential 
at least 0*3 volt more positive than that of the system to be 
oxidised, then by measuring the potential after each addition of 
portions of oxidising agent and plotting the observed potential 
against volume of titrant added the end-point will be indicated 
by a sharp vertical rise in the curve. This indicates the comjpara- 
tively large increase in potential that occurs when the oxidising 
agent is present in very slight excess. 

An alternative simple process depends on the fact that although 
a platinum electrode indicates the potential of the oxidation- 
reduction system, other metals such as tungsten and palladium 
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do not do so. At the end-point of the titration, therefore, the 
platiiiium electrode potential changes suddenly but that of a 
tungsten electrode in the same solution remains almost unchanged. 
The platinum and tungsten electrodes are placed in the solution 
to be titrated and connected -with a galvanometer through a 
tapping key. The titrant is added gradually and the galvanometer 
deflection noted on closing the circuit; the end-point is indicated 
by a large deflection, since the E.M.F. of the cell is then 
changing rapidly. 


Determination of Oxidation-^Reduction Potential by 
means of Indicators* 

If the oxidised and reduced forms of a substance have different 
colours, e.g., methylene blue, it may be used, within limits, as an 
indicator of oxidation-reduction potentials, much as an ordinary 
indicator is used for the determination of hydrogen ion concentra- 
tion {vide supra). Mixtures of the two forms in different pro- 
portions will have different depths of colour — corresponding to 
definite ratios of oxidised to reduced forms. The depth of colour, 
therefore, indicates the oxidation-reduction potential. Each 
indicator is applicable only over a definite range of potentials in 
the vicinity of its own normal potential; outside this range the 
colour will be entirely that of the oxidised or reduced form. 
When such an appropriate indicator is placed into an oxidation- 
reduction system, it will enter into an equilibrium in which its 
oxidation-reduction potential is the same as that of the system; 
from the colour of the solution the value of the potential may be 
determined. The indicators used must be standardised by actual 
electrode potential measurements and the hydrogen ion concentra- 
tion controlled, or the colour may be compared with that given 
by the same indicator to “poised** solutions which are resistant 
to changes of oxidation-reduction potential. These “poised** 
solutions are comparable with “buffer** solutions used in measure- 
ment of hydrogen ion concentration. (For formulae of poised 
solutions see Hirsch and Ruter, Z, anal, Chem.y 1926, 69, 
193.) 

rH The rH value is a concise method of expressing the oxidising or 

reducing tendency of a system and is of value, for example, in biological work 
where the pH of the systems dealt with does not differ markedly from pH 7. 

For any system in which the reduced form differs from the oxidised form by 
two atoms of hydrogen only, as in the equilibritim; — * 

Oxidised form + 2H" + 2 electrons Reduced form, the potential is given 
by; 

E = E. + O-OOOIT + O.O002T log.. [HI. 

The potential of an ordinary hydrogen electrode, with the gas pressure p 
atmospheres, is given by 

Eh « O-OOOIT logioj, + 0-0002T logio [H*3. 

Consider the oxidation-reduction electrode in equilibrium with the theoretical 
hydrogen electrode, with gas at a pressure p determined by the values of Eo and 
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. [oxidised form] 

of the ratio [yeduce 'd’ fo niiO, this hypothetical pressure p m terms of 

a quantity rH such that j 


Then E = Eh 
A t 17® this becomes 


(O-OOOIT) rH + (0*0002T) logi# [H*] 
(O-OOOIT) rH - (0-0002T) pH, 


E = 0-029 (rH - 2 pH) 

“’■H “'o® + 


rH is therefore defined as the logarithm of the reciprocal of the pressure of 
hydrogen gas, expressed in atmospheres^ in a hydrogen electrode with which 
the oxidation-reduction system is theoretically in equilibrium. 

Since the hydrogen pressures required are usually small, rH may range usually 
from 0 up to about 30. 

The conception rH is employed in expressing oxidation-reduction potentials 
in biological work and also as an indication of the range of potential for which 
oxidation-reduction indicators may be employed. 

It will be seen from the expression above that the rH of a well-defined 
oxidation reduction system can and does change with the pH of the system. 


Applications, 

Among applications of oxidation-reduction potentials are: the 
study of the accuracy of titration methods; the investigation of 
biologically important oxidation-reduction systems such as 
glutathione which can be shown to be a powerfully reducing 
system playing an important part in the oxidation of fats, the 
reduced (cystine) form of glutathione being oxidised in the 
presence of oxygen, and the resulting cysteine derivative reacting 
with the oxidisable fats; the study of enzymes and of the effects 
of bacteria; the methylene blue test for milk (vide p, 792), which 
depends on the increase in the reducing power of milk due to 
increase in the bacterial content. 

Other references', Oxidation-Reduction Potentials and their Applications , 
by S. Glasstone, 1937, Institute of Chemistry, London; The Oxidation States 
of the Elements and their Potentials in Aqueous Solutions^ by W. M. Latimer, 
1938, New York; Electrolytic Oxidation and Reduction, by Glasstone and 
Hickl^, 1935, London; Electrochemistry of Solutions, by S. Glasstone, 2nd Edn., 
1937, London; Oxidation-Reduction Potentials^ by Michaelis, 1930, London. 


POLAROGRAPHIC ANALYSIS 

When an electrolyte solution is electrolysed in a cell consisting 
of a dropping mercury electrode and a second non-polarisable 
electrode it is possible to determine from the resulting current- 
voltage curve both the nature and concentration of the reducible 
or oxidisable substance or substances present. This is the essential 
feature of polarographic analysis invented by Jaroslav Heyrovsky. 
Heyrovsky and Shikata (Rec. trav, chim., 1925, 44^ 496) described 
an instrument called the polarograph by means of whiclx dropping 
electrode currwit-voltage curves could be obtained automatically 
and recorded photographically, the recorded curves being termed 
polarograms. In favourable cases it is possible to detect and 
determine simultaneously as many as five or six different sub- 
stances from a single polarogram. The method is specially 
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suitable for small concentrations (10-® to 10-® molar) and since 
the analysis can be performed with a very small volume of 
solution, mere traces of substances can be determined. Since 
also quantitative and qualitative analyses are obtained simultane- 
ously in a single operation, the polarographic method is becoming 
a valuable new addition to present analytical methods. 

The Current" Voltage Curves Electrolysis may be defined as the occurrence 
of chemical reactions, under the influence of an electromotive force at electrodes 
immersed in solutions. Electrolytic reactions are characterised by the flow of 
an electric current between the solution and the electrodes, and the magnitude 
of the current is a measure of the net rate of the electrode reactions. In any 
electrolysis cell the reaction at one electrode is an electroreduction (at the 
cathode), and an exactly equivalent amount of electro-oxidation occurs at the 
other electrode (anode). The curve obtained by plotting the electromotive 
force applied to a cell against the resulting current is known as a current- 
voltage curve. A typical arrangement for obtaining current-voltage curves 
with the dropping mercury electrode consists of an electrolysis cell containing 
the solution to be analysed above a pool of mercury at the bottom of the cell 
which serves as the second electrode- 

The Dropping Electrode, This consists of a drawn out capillary tube, 
whose internal diameter at the tip is about 0-03 millimetre, connected to a 
reservoir of mercury. Mercury drops issue from the capillary, fitted below the 
surface of the solution in the cell, at the rate of one drop every two to four 
seconds. The drops are very small, having a maximum diameter at the break- 
ing point of about 0 *5 millimetre. The mercury in the dropi>ing electrode is 
connected through a galvanometer to a resistance across which a battery is 
connected, the dropping mercury electrode and the negative pole of the battery 
being attached to the same point on the resistance. The anode of the cell (the 
pool of mercury below the solution being examined) is connected to the 
resistance in such a manner that the electromotive force applied to the electro- 
lysis cell can be varied from zero to the maximum of the battery. 

Technique, The current-voltage curves are obtained by gradually increasing 
the applied electromotive force and noting the current indicated by the galvano- 
meter. The current is ordinarily quite small, seldom exceeding 50 micro- 
amperes (5 X 10-6 4unperes). Since oxygen is readily reduced at the dropping 
electrode, and usually interferes with the current- voltage curves of other 
substances it is generdly necessary to remove dissolved air from the solution 
to be electrolysed by bubbling an inert gas (nitrogen, hydrogen or carbon 
dioxide) through the cell before, but not during, the electrolysis. When, for 
examjple, an air-free solution of 0*0013 M zinc sulphate in U*1 N potassium 
chloride is electrolysed in such a cell, the current flowing is exceedingly small 
until the decomposition potential is reached at an applied electromotive force 
of about 1 *0 volts. As the applied electromotive force is increased, continuous 
electrolysis occurs consisting of a discharge of zinc ions at the dropping 
mercury cathode, to form an extremely dilute zinc amalgam, and solution of 
mercury at the anode, which forms calomel. 

Zn * • 4* 2e +• Hg > ZnHg (dropping electrode) 

2Hg -l-2Cr — 2e + HgsCIa (quiet electrode) 

The current flowing increases sharply as electrolysis begins, but it does not 
increase indefinitely with increasing applied electromotive force, and gradually 
approaches a limiting value, finally becoming constant and independent of the 
increase in the applied electromotive force. Under optimum conditions and 
with all other factors constant, the limiting current is directly proportional to 
the concentration of the electroreducible substance. This fact is the basis of 
quantitative polarographic analysis. The limiting current is caused by a virtually 
complete state of concentration at the dropping electrode. As a result of the 
discharge process, the concentration of the reducible material is diminished 
close to the surface of the dropping electrode and this loss is compensated by 
diffusion of a fresh supply of reducible material from the bulk of the solution. 
The rate of diffusion depends directly on the difference in concentration between 
that diminished in the surface layer and that in the bulk of the solution. As 
the electromotive force is increased above the decomposition potential and 
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the current increases, the average concentration of the reducible substance at 
the surface of the mercury drops decreases, and the rate of diffusion is 
correspondingly increased. As the applied electromotive force is further 
increased the concentration at the surface of the mercury drops becomes so 
small compared with the concentration in the bulk of the solution that the 
difference in concentration approaches a constant average value, equal simply 
to the concentration in the solution and hence the rate of diffusion aho becomes 
constant. From this point on, the amoimt of material discharging, and hence 
the current, becomes constant and practically independent of further increase 
in the applied electromotive force. With the dropping mercury electrode, the 
current at each value of the applied electromotive force is not constant but 
oscillates between a minimum and a maximum value due to the periodic change 
in area as each mercury drop grows and falls. With a sensitive galvanometer 
of relatively long period the observed oscillations are not very large and the 
average current can be measured readily with a precision of better than 1 %. 

The Half-Wave Potential* The decomposition potential of a given 
solution is characteristic of the particular electroreducible substance present. 
Even more characteristic is the so-called “half-wave potential” which, as its 
name implies, is the value of the potential of the dropping electrode against an 
external reference electrode at that point on a current-voltage curve where the 
cxirrent is equal to half its limiting value. In contrast to the decomposition 
potential which depends on the concentration of the reducible substance, the 
half-wave potential is in general independent of the concentration of the 
reducible substance provided that the composition of the solution with respect 
to foreign srits is kept constant. Qualitative polarographic analysis is based 
on the characterisation of the half-wave potentials on the current-voltage 
curves of solutions. The half-wave potenti^s of many simple metal ions are 
shifted to more negative values when complex-forming salts are added to the 
solution. This fact is often used to separate the polarographic waves of two 
metal ions which would otherwise coincide. 

As a guide to the variations in the half-wave potential (Ej) of some of the 
common elements as their ions the following table compiled from data collected 
by Kolthoff and Lingane (fPolarography^ New York, 1941) is of interest, values 
of Ei being given by reference to the normal hydrogen electrode at 25®. 


Substance 

Supporting Electrolyte 

Ei IN Volts on Normal 



Hydrogen Scale 

Aluminum . . 

0'05N/1 BaCUorKCl 

- 1 -504 

Antimony 


Sb * ' • m N/1 HCI or HaSO, . . 

0-006 


Sb'**inN/l NaOH .. 
Antimonyl tartrate ion in 0*1 M 

-0-924 



KaSO* + 0 -002 NNaOH with- 
out excess tartrate 

-0-694 

Barium 

0-1 NLiClorMgCla .. 

- 1 -654 

Bismuth | 

Bi ' • • in N/1 HCI 

Bi**' inN /1 HNOa 

0-001 NCr inO -1 N KNO* .. 

H-0-196 
-j- 0-146 

Chlorine 

-f- 0-496 

Chromium . . 

Cr 04 '^inN/l NaOH .. 

-0-604 

Copper 

N/1 NH 4 OH + N/1 NH 4 CI { 

+ 0-046 (Cu** to Cu’) 
-0*234 (Cu* to Cu) 



Fe-'inO-lNKClorBaCL 

- 1 *054 

Iron . . 


Fe’** and/or Fe** in M/1 KaC 04 
Fe * ’ * and/or Fc * * in alkaline 

+ 0-006 (Fc***^Fe‘') 


. 

tartrate solution . . 

-0-654 

Lead . . 


N/1 KNOaorHNOs .. 

-0-159 


N /1 KCN 

-0-474 

Nitrogen 


0-001 N CNS' in 0-01 N KNO 3 

+0-396 


0-001 N CN' in 0-01 N NaOH 

-0-154 

Oxygen 

OH' in 0-1 N to N/1 KNO* . . 

+0-276 

Silver. . 

KAg(CN )2 without excess cyanide 



or other supporting electrode . . 

-0-054 

Zinc . . 


N /1 KNO 3 

-0-766 


2N NH 4 OH + 2N NH 4 CI 

-M84 
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Applications. Since so many diverse types of substances are subject to 
electrolytic reduction and oxidation, the scope of the polarographic method is 
potentiily very great. In inorganic analysis it has been applied to the determina- 
tion of practically all of the common metals and other reducible ions. Typical 
examples of procedures that have already been developed include the rapid 
determination of copper, ainc, iron, lead and nickel in brass and similar alloys, 
the determination of copper, nickel, cobalt, manganese and chromium in steel, 
and the determination of aluminium, zinc, manganese and lead in commercially 
important manganese alloys. The method is particularly suited to the 
determination of traces of impurities in commercial chemicals and many 
applications of this jjossibility have been made, e.g., the rapid determination of 
traces of lead in citric acid, the determination of small amounts of bromate and 
iodate in chlorates and the determination of small amounts of copper and 
nickel in manganese salts. 

Oxygen is readily reduced at the dropping electrode and gives a well-defined 
wave. This fact has been applied to the determination of oxygen in gases and 
for the determination of oxygen in biochemical studies of the respiration rates 
of various organisms. 

A large variety of organic substances including various aldehydes and 
ketones, unsaturated acids, nitro and nitroso compounds, azo and diazo com- 
pounds, and quinones are reducible at the dropping electrode and yield well- 
defined waves. With further exploration of its application to organic chemical 
problems polarographic analysis is likely to be of increasing value in bio- 
chemistry and biolo]^ as well as in general analysis. In some instances it is already 
possible to differentiate and determine the various members of a homologous 
series of compounds and in certain cases to differentiate between isomers. 

Under ordinary conditions the accuracy of the polarographic method is 
about 2% for concentrations of 10’* to 10"® molar and about 5% for con- 
centrations of 10’® molar. 

Atnperometric Tittation. The examination of the polarographic metho d 
has resulted in the development of a new method of electrometric titration, 
termed “amperometric titration,” employing the dropping mercury electrode. 
This new technique is based on the measurement at a constant potential, of 
the change of the diffusion current of a reducible or oxidisable substance when 
it is titrated with a suitable reagent. The amperometric titration method is 
particularly useful for titrating relatively small concentrations of various metal 
ions and it is applicable in those cases where reversible indicator electrodes 
are not available lor titration by classical potentiometric method. 

Apparatus. Many t^pes of complete apparatus are available commercially* 
based on the general principles already described. In some the gradual in- 
creasing of applied electromotive force is automatic and the current fiowing 
through the solution being examined is recorded from the galvanometer on 
photosensitised paper moving in synchronised fashion with the stepping up 
of the electromotive force so that the resulting current-voltage curve is im- 
mediately obtained. 


References 

Some five hundred papers have been published on the analytical application 
of the dropping mercury electrode since 1925, In addition to those already 
mentioned the following are of particular interest; — 

Traces of iodate may be determined in the presence of a large excess of 
nitrate, since the reduction potential of the latter in alkaline medium is more 
negative than that of iodate. The fact has been used to determine traces of 
iodate in Chile sal^etre. Traces of iodide have been determined polaro- 
graphically by oxidising to iodate with chlorine water, removing the excess 
chlorine, and recording the iodate wave. — Rylich, Coll, Czech. Chem. Comm.. 
1935, 7, 288. 

The presence of and amounts of aldehydo forms in solutions of aldoses 
(glucose, galactose, mannose, xylose and ribose) has been shown by the 
polarographic method, the amount of aldehydo form increasing with increase 
m between 6 and 8. — Cantor and Pemston, J, Amer, chem. Soc„ 1940, 
C2, 2113 
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Ascorbic acid in fruit juices buffered atf>H8 by'phosphate has been determined 
polarographically. — Kodicek and Wenig, Nature, Lond,, 1938, 38; see also 
M. M. Kirk, Jndustr. Engng Ckem. (anal. Edn.\ 1941, 13, 625. 

Testosterone, progesterone, and desoxycorticostcrone have been determined 
by the polarographic method, though the method determines the fceto group 
associated with the conjugated double bond 0«C — C “C — rather than 
the specific substance. — ^Eisenbrand and Picher, Z. physiol, chem., 1939, 260, 83. 

Saccharin is quantitatively determined by the polarographic method, yielding 
well-defined waves in acid, neutral or alkaline media. A solution in 0*0SN 
hydrochloric acid and 0*0 5N potassium chloride is recommended. — ^Pech, 
Coll. Cssech. Chem. Comm., 1934, 6, 126. 

Polarographic examination has been fairly widely examined in serological 
cancer diagnosis and though still more work is necessary the results so far 
obtained cannot be ignored (see Brdicka, Nature, Luind., 1937, 330, 1020; 
C* R. soc. Biol., Paris, 1938, 128, 54; Bergh, Henriques and Schonsbon, Nature^ 
Lond., 1938, 751; Meyer-Heck, Z. Krebsforsch., 1939, 49 142; Tropp, Klin. 
Wschr., 1938, 17, 1141; Walker and Reimann, Amer. J. Cancer, 1939, 37, 585; 
Koltljar and Podrouzek, Nature, Land., 1938, 872; Dodds, Lancet, ii/1938, 
351). 

Riboflavin may be determined polarographically in the presence of aneurine, 
nicotinic acid, pyridoxin, and pantothenic acid at pH7 especially if calibration 
data are obtained for the capillary used. — Lingane and Davis, J. biol. Chem., 
1941, 137, 567. 

Many applications have been made of the polarographic method to 
determination of metals in biological materials. — Kolthoff and Lingane, 
Polarograpky (New York, 1941), p. 423. 

Lead may be quantitatively determined by dichromate amperometrically 
even in very dilute solutions. — Kolthoff and Pan, J, Amer. chem. Soc,, 1939, 
61, 3402. 

Aqueous solutions of sulphates at concentrations of 0*01 M or greater can be 
titrated amperometrically with 0-lM lead nitrate with an accuracy of ± 0*3 
per cent. — Kolthoff and Pan, J. Amer. chem. Soc., 1940, 62, 3332. 

Vitamin K and related compounds may be determined polarographically, 
— Hershberg, Wolfe and Filser, J. Amer. chem. Soc., 1940, 62, 3516. 

The polarographic method has been applied to the analysis of aluminium 
and its alloys. — ^A. C. Coates and R. Smart, J. Soc. chem. Ind., 1941, GO, 249, 

Organic mercapto- and mercai>toamino- acids and cystine- and cystine- 
containing proteins give characteristic current-voltage curves in cobalt buffer 
solutions. This method has been applied to the determination of such com- 
pounds in urine. — G. Reed, J. biol. Chem., 1942, 142, 61. 

Phosphorus in biological material (food, fseccs and urine) may be determined 
by an indirect polarographic method, molybdate concentration being 
determined polarographically before and after precipitation of the pho^hate 
ions as ammonium phosphomolybdate. — ^A. Stern, Industr. Engng Chem, 
(anal. Edn.), 1942, 14, 74. 

Other r^erences: H, Hohn, Chemische Analysen mit dem Polarographen, 
Berlin, 1937; J. Maas, De Polarografiscke Methode met de druppelende 
Kwikdectrode ten Dienste van het Pharmaceutisch Onder stock, Amsterdam, 1937. 
See also Ann, Rep. Chem* Soc., Lond,, 1938, 389-394; Kolthoff and Lingane, 
Chetn. Rev., 1939, 24, 1-94; A. C. Coates and R. Smart, Chem. & Ind., 1941, 
778; O. H. Miiller, J. Chem. Educ., 1941, 18, 65-72; 111-115; 172-177; 227- 
234; 320-329. 

For description of available apparatus see R. H. Muller, Industr. Engng 
Chem. (anal. Edn.), 1941, 13, 667. 
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INDICATORS 


The following indicators are those most generally used for 
volumetric analysis and for the colorimetric determination of the 
hydrogen ion concentration of solutions. 


Indicator 

Colour 

Change 

Strength and 
Solvent 

Remarks 

AUtaliBlue 

Syn. 

Nicholson’s 

Blue. 

A mixture 
of the sod- 
ium sulph- 
onates of 
phenylated 
rosaniline 
and para- 
rosaniline 

From blue to 
red with 
strong alkali 
in alcoholic 
solution 

0*1% in alcohol 
(90%) 

Used in the alkali limit test of 
the B.P. for Liquor Cresolis 
Saponatus. 

Bromo- 

cresol 

Green 

(Tetra- 

bromo-m- 

cresol- 

sulphone- 

phthalein) 

♦pH 3-6 yellow 
pH 5*2 blue 

0*1 g. warmed 
with 2*9 ml. 
of N/20 
NaOH and 5 
ml. of alcohol 
(90%) until 
dissolved and 
diluted with 
alcohol (20%) 
to 250 nil. 

Used for titrating phos- 
phoric acid and disodium 
phosphate. Gives a green 
colour at pH 4*5 which 
corresponds to the for- 
mation of sodium acid 
phosphate. 

Bromo- 

cresol 

Purple 

(Dibromo- 

o-cresol- 

sulphone- 

phthalein) 

pH 5*2 yellow 
pH 6*8 purple 

1 

0*1 e. warmed 
with 3*7 ml. 
of N/20 

NaOH and 5 
ml. of alcohol 
(90%) until 
dissolved, and 
diluted with 
alcohol (20%) 
to 250 ml. 

“This is the most trustworthy 
indicator for quinine.” — 
J. Amer. chem. Soc., 1922, 
2156. Used for deter- 
mination of the pH of 
solutions. 

Broxno- 

phenol 

Blue 

(Tetra- 

bromo- 

phenol- 

sulphone- 

phthalein) 

pH 2 -8 yellow 
pH 4 ‘6 purple 

O'l g, warmed 
with 3 ml. of 
N/20 NaOH 
and 5 ml. of 
alcohol (90%) 
until dissolved 
and diluted 
with alcohol 
(20%) to 250 
ml. 

Methyl red, methyl orange 
or cochineal give low results 
for morphine, while bromo- 
phenol blue gives a satis- 
factory value and end-point. 
This is also true for atropine 
and mydriatic residues. — 
J. chem, Soc. Absir.^ ii/ 1922, 
885; also Pharm, J., i/1921, 
470. Used for pH deter- 
minations. 


3*6 means a hydrogen ion concentration of g. per litre (see p. 581 ), 
when bronaocresol green is yellow. The addition of alkali to lower the hydrogen 
concentration to 10"? changes the colour. Thus with acids this indicator is yellow 
and with alkalis purple. 
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Indicator 

Colour Strength and 

Change Solvent 

Remarks 




Bromo- 

thymol 

Blue 

(Dibromo- 

thymol- 

suiphone- 

phthalein) 

pH 6 yellow 0*1 g. warmed 

pH 7-6 blue with 3*2 ml. 

ofN/20 

NaOH and 5 
ml. of alcohol 
(90%) until 
dissolved, and 
diluted with 
alcohol (20%) 
to 250 ml. 

i Used for determination of 
the pH of solutions. 



0—4 yellow B,P, employs I Useless for organic acids. 


pH 5 brown- 
pink 

pH 6 purple 


the tincture 
(1 in 10) 


Sharp end-reaction with 
inorganic acids and bases by 
back titration. Suitable for 
solutions of the alkaline 
earths. Used for titrating 
alkaloids with mineral acids, 
but end-point not sharp. 
Cannot be used in presence 
of acetates or compounds of 
Fe or Al. 


Congo Red pH 3 blue 0*5% in alcohol Responds well to inorganic 
/Sodium i>H 4 violet acids and inorgamc bases. 


(Sodium 

diphenyl- 

bisaaobis- 

naphthyl- 

aminc-4*- 

sulphonate) 


pH 4 violet 
pH 5 scarlet 


tvesponos weu lo morguuic 
acids and inorgamc bases. 
Responds to organic bases, 
but not ^ood for titrating, 
e.g., quinine or atropine. 


Cresol Red 
(c-cresol- 
sulphone- 
phthalein) 

pH 7*2 yellow 
pH 8*8 red 

0*05 g. warmed 
with 2*65 ml. 
of N/20 
NaOH and 5 
ml. of alcohol 
(90%) until 
dissolved and 
diluted with 
alcohol (20%) 
to 250 nil. 

Used for the determination 
of the pH of solutions. 

Hsematoscy- 

Hn 

Yellow with 
acids to green 
or purple 
with alkalis 

1% in alcohol 
(90%) 

Responds to inorganic and 
organic acids. Responds 
to inorganic bases, and to 
organic, e.g., alkaloids. Oc- 
casionally used in alkaloidal 
titrations, e.g., quinine resi- 
dues, yielding good end- 
points. 

Dimethyl 

Yellow 

(Dimethyl- 

aminoazo- 

benzene) 

pH 2*4 red 
pH 4 yellow 

0*2% in al- 
cohol (90%) 
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Colour Strength and 

Indicator Change Solvent Remarks 


lodo-Hosin Red with alka- 0*1% in alcohol Used for titrating minute 
(Tetraiodo- lis in aqueous (90%). 0*01% quantities of alkali with 

fluorescein) solution, yel- in water. N/lOO or N/IOOO acid and 

low with acids Sometimes for small quantities of alka- 
in ether layer 0*01% in ether loids which are alkaline to 

is used it. In use 10 ml. to 20 ml, of 

ether are added to the 
titration flask to form a 
layer above the liquid. 
Alkalis produce a red in the 
aqueous layer and acids a 
yellow in the ether layer. It 
IS a poor indicator, e.g., 
with strychnine. Not suit- 
able for ordinary titrations. 


Laemoid pK 0 — 4 pink 0*2% in alco- This indicator is somewhat 
pH 5 violet hoi (60%) less sensitive to CO| than 

pH 7 blue litmus and is used similarly. 

These changes 
are not sharp 


Litmus pH 5 red Boil 10 g. for COa if present must be re- I 

pH 8 blue 1 hour with moved by boiling. Suitable ! 

40 ml. of al- for inorganic acids and for 

cohol (90%) lactic, oxalic and tartaric 

and pour off acids. Not suitable for weak 

the clear acids and alkalis. Quinine, 

liquid; repeat morphine and s^chnine 

the boiling, are neutral to it. The acid 

etc., twice in their salts can be titrated, 

with 30 ml. using litmus, as though no 

of alcohol base were present. — Pnarm. 

(90%). Di- J., i/1915, 135. Theend- 

gest the points are not good, 
washed lit- Litmus solutions should 

mus with 100 be exposed to the air 

ml. of water occasionally to preserve 

and filter the colour. 


Methyl pH 2*8 red 0-04% in al- Suitable for titrating strong 

Orange pH 5 yellow cohol (20%) mineral acids but cannot be 

used for organic acids. 
Alkaloids are alkaline to it, 
but end-point not good, e.g.^ 
in case of quinine. Alkali 
carbonates and bicarbo- 
nates can be titrated with- 
out boiling as this indicator 
is unaffected by CO*. 
Should not be used in al- 
coholic or boiling solutions. 
Acid phosphates, e.g., 
NaHjPO*, are neutral to 
methyl orange. 
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Indicator 

Colour 

Change 

Strength and 
Solvent 

Remarks 

Methyl Red 
(i)-Dimethyl- 
aminoazo- 
benzene-o- 
carboscylic 
acid) 

pH 4*2 red 
pH 6 -3 yellow 

0 *025 g. warmed 
with 0*95 ml. 
of N/20 
NaOH and 5 
ml. of alcohol 
(90%) until 
dissolved and 
diluted with 
alcohol (25%) 
to 250 ml. 

Is more sensitive than methyl 
orange and the colour 
change is sharper, but it is 
more sensitive to CO* 
which must be removed by 
boiling. It is suitable for 
titrating ammonia or alka- 
loids but not for weak or- 
ganic acids. Used for deter- 
mination of the pH of 
solutions. 

Naphthol- 

pbthalein 

pH 7-3 colour- 

pH 8*7 blue 

0*1% in alco- 
hol 

Used for determination of 
the pH of solutions. 

Phenol- 

phthaleln 

pH 8*3 colour- 
less 

pH 10 red 

0*2 g. dissolved 
in 60 ml. of 1 
alcohol (90% ) 
and diluted 
with water to 

1 00 ml. 

Usually employed for ti- 
trating inorganic and or- 
ganic acids, and may be 
used in alcoholic or hot 
solutions. Some organic 
bases, e.g., the alkaloid 
atropine, are alkaline to 
this indicator but morphine, 
quinine and strychnine are 
not. Phenolphthalein must 
not be used in presence of 
ammonia or its salts, and is 
affected by CO*. 

Phenol Red 

pH 6*8 yellow 
pH 8‘4 red 

0*05 g. warmed 
with 2*85 ml. 
of N/20 
NaOH and 5 
ml. of alcohol 
(90%) until 
dissolved and 
diluted with 
alcohol (20%) 
to 250 ml. 

Used for ^ titrating weak 
organic acids such as ben- 
zoic and salicylic. Used for 
determination of the pH of 
solutions. It is employed 
in this way for blood, and in 
media to differentiate ty- 
phoid and paratyphoid 
bacilli, (f,v. 


Phenol 

pH 8 yellow 

i 0-15 g. of thy- 

Used as an alternative to 

Violet 

through blue 

mol blue and 

phenolphthalein in the titra- 


to 

pH 10 violet 

0-025 g. of 
phenolph- 
thalein 

warmed with 
3-25 ml. of 
N/10 NaOH 
and 5 ml. of 
alcohol (90%) 
until dis- 
solved, and 
diluted with 
alcohol (20%) 
to 250 im. 

tion of boric acid. 














Potassium 

Ferro- 

cyauide 

When blue or 
green colora- 
tion is no 
longer pro- 
duced 

5% solution in 
water, to be 
freshly made. 
Drops of it or 
a few small 
crystals are 
placed on a 
white tile 

Employed for titrating fer- 
rous iron with potassium 
dichromate. Also used in 
titrating phosphate or ar- 
senate with uranium acetate 
solution. In this case the 
end-point is the appearance 
of a brown colour on the 
ferrocyanide crystal (after 
boiling the solution) due to 
formation of uranium ferro- 
cyanide. 

RosoHc 

Acid 

I Syn. 
Corallin, 
Aurin 

pH 6 yellow 
pH 7 pink 
pH 8 red 

0-5% in al- 
cohol (50%) 

Responds to inorganic bases 
and to organic bases. Not 
suitable for use in presence 
of ammonia or COa. End- 
point not very sharp 

Starch 

Formation or 
disappearance 
of blue colour 

0*5% in water, 
boiled and 
cooled 

For use in the titration 
of oxidisable substances, 
e.g., arsenious acid or thio- 
sulphate, with iodine or 
vice versa. 


Thymol 

Blue 

(Thymol- 

sulphone- 

phthalein) 


1-2 red 

pH. 2-8 yellow 
8 greenish- 
yellow 
pH 9-6 blue 



0*1 g. warmed 
with 4 *3 ml. of 
N/20 NaOH 
and 5 ml. of 
alcohol (90%) 
until dis- 
solved, and 
diluted with 
alcohol (20%) 
to 250 ml. 


0*04% in al- 
cohol (60%) 


In the alkaline range it gives 
a sharper end-point than 
phenolphthalein and is used 
m the titration of citric acid. 
Used also for determination 
I of the pH of solutions. 


Used for determination of 
the pH of solutions. 


>range red 10 g. macer- Responds to inorganic or 
with alkalis, ated with 60 organic acids and bases, 

yellow with ml. of alco- Requires daylight. Not 

acids hoi (90%) for very satisfactory for alka- 

7 days and loids, except atropine. Suit- 
filtered able for estimating boric 

acid. Sensitive to ammonia 
(1 in 35,000) and potash 
(1 in 180,000). 
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Mixed Indicators 

By suitably mixing different indicators, mixed indicators can 
be prepared to have sharp colour changes over selected narrow 
ranges of jf>H- 

A mixture of equal parts of neutral red and methylene blue changes from 
violet-blue to green (from acid to alkaline solution) at pH 7. It may be used for 
the titration of a weak acid with a weak base. 

A mixture of a-naphtholphthalein» 1 part, and phenolphthalein, 2 parts, 
changes from pale rose through green to violet at pH 9*6, and can be used for 
titrating phosphoric acid to the dibasic stage. 

A mixture of thymol blue, 6 parts, and cresol red, 1 part, changes from rose 
at pH 8'2, through blue at pH 8*3 to violet at pH 8*4, and can be used for titrating 
carbonates to the bicarbonate stage. 

Fluorescent Indicators 

Substances whose fluorescence in ultra-violet light changes in 
intensity or colour with change in hydrogen ion concentration of 
their solutions have found application as indicators in volumetric 
analysis. The titration of coloured wines, fruit juices and dark- 
coloured vinegars can normally only be carried out by largely 
diluting the samples, when errors are introduced. By using as 
indicators such substances as quinine, umbelliferone, etc. (see 
Table), and carrying out the titration in a darkened room, using 
ultra-violet light, dilution of the samples is not necessary and 
turbid solutions may be used. The use of fluorescent indicators 
also eliminates errors introduced by the use of ordinary indicators 
in the presence of salts and proteins. (See Holthoff, Z. anal, Chem,^ 
1933, 263; S. Malowan, Cherfi, Ztg^ 1933, .37, 824; 

M. Haitinger, Mihrochemie, 1935, id, 321.) 

The following table, from Fluorescence Analysis in Ultra-Violet Light, by 
J. A, Radley and J. Grant, compiled from data in the literature, shows sub- 
stances suitable as fluorescent indicators in ultra-violet light for various pH ranges . 


Indicator 

Colour Change 

pH Range 

Acridine 

Green to violet 

4-9 to 5-1 

Acridine orange 

Colourless to yellow-green 

8-4 to 10*4 

Benzoflavine . . 

Yellow to green 

0-3 to 1*7 

Coumaric acid 

Colourless to green 

7-2 to 9*0 

Coumarin 

Weak green to bright green 

9-8 to 12-0 

Dichlorofluorescein . . 

3 : 6-Dihydroxyphthalic 

Colourless to green 

4*0 to 6*0 

dinitrile 

Blue to green 

5-8 to 8-2 

3 ; 6-Dihydroxyphthalimide, . 

Green to yellow-green 

6-0 to 8-0 

3 : 6-Dihydroxyxanthone 

Colourless to blue-violet 

5-4 to 7*6 

Eosin 

Colourless to green 

2-5 to 4-5 

Erythrosin 

4-Ethaxyacridone 

Colourless to green 

4-0 to 4*5 

Green to blue 

1*2 to 3*2 

Fluorescein . . 

Colourless to green 

4-0 to 4-5 

^-Methyl-umbelliferone 

Colourless to blue 

6-5 to 7-5 

P-Naphthionic acid . . 

Azure blue to violet 

12-0 to 13-0 

P-Naphthol 

Blue to colourless 

6-0 to 8*0 

P-Naphtholsulphonic acid . . 

Dark blue to bright violet 
Colourless to violet 

9-0 to 10-0 

P-Naphthylamine 

2-8 to 4*4 

Quinine 

(i) Blue to violet 

5-9 to 6*1 

Salicylic acid . . 

(ii) Violet to colourless 

9-5 to 10‘« 

Colourless to dark blue 

2-5 to 3-5 

Umbelliferone 

Colourless to blue 

6-5 to 7-6 
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The advisability of usin^ a darkened room for titrations using fluorescent 
indicators causes difficulty in reading the burette. This may be overcome bv 
the method, suggested by Grant (J. Set, Instrum,, 1932, 9, 359), of using a 
weighted, sealed, hollow tube containing quinine sulphate solution, wmeh 
floats upright on the surface of the liquid in the burette. The slightest Ulumina- 
tion with ultra-violet light causes the float to fluoresce and thus illuminate the 
meniscus and the graduations of the burette. 

Oxidation-Reduction Indicators 
These depend for their colour not upon the absolute concentra- 
tion of a particular ion such as the hydrion but upon the ratio of 
the concentration of two ions, one corresponding to a higher 
stage of oxidation of the other. 

Diphenylamine is not oxidised by permanganate in the presence of ferro- 
cyanide until the ratio fenricyanide/ferrocyanide is greater than a certain value 
at which practically the whole of the ferrocyanide has been oxidised. In using 
diphenylamine the ferrocyanide solution is acidified with sulphuric acid until 
the acidity is slightly more than normal and a few drops of a 1% solution of the 
indicator in sulphuric acid are added. The completion of the titration is shown 
by the development of a violet colour. 

Diphenylamine may also be used as internal indicator in the titration of ferrous 
salts with dichromate. The ferrous iron solution is acidified to about N/2 or N/1 
with sulphuric or hydrochloric acid, 2 ml. to 3 ml. of phosphoric acid is added 
together with a few drops of indicator solution. Titration is continued to the 
production of an intense violet colour. 

Diphenylbenzidene may be used in place of diphenylamine in iron titrations. 
It is also of especial value in the determination of zme by titration with potassium 
ferrocyanide. A trace of ferricyanide is added to the ferrocyanide solution used. 
To the zinc solution add 3 ml. of concentrated sulphuric acid per 100 ml. of 
solution, 10 g. of axnmonium chloride and a few drops of 1 % diphenylbenzidene 
in concentrated sulphuric acid; on adding the ferrocyanide solution a blue- 
violet colour is obtained which persists until the zinc has been precipitated as 
KaZnjCFeCCNIelj, when the colour changes sharply to pale green. 

2;6-DichlorophenoHndopbexiol is used in N/1 000 solution for the deter- 
mination of ascorbic acid acidified with 5% trichloracetic acid or metaphos- 
phoric acid. The titration gives accurate results if carried out rapidly and 
the reagent acts as its own indicator, giving a red colour. (See also po. 670. 
699 and 753.). 

Indigo-Carmine is used in concentrated sulphuric acid to detect the presence 
of small quantities of oxidising agents such as a nitrate. The blue colour changes 
to pale yellow on oxidation. It has been used as an indicator for ceric sulphate 
titrations. 

Phenylanthranilic acid 0*1% of 0-3% aqueous solution is used in ceric 
sulphate titrations, changing from colourless to deep pinkish-violet on oxidation. 

^ Xylene-cyanole FF in 0*1% aqueous solution changes from green to orange- 
pink in the presence of oxidising agents and is recommended for ceric sulphate 
titrations (Ferrey, Quart, J. Pharm., 1937, 351). 

Adsorption Indicators 

These are coloured compounds which, at the completion of a 
titration, are adsorbed upon the precipitate produced in the 
reaction, forming a complex with a colour distinct from that of 
the solution. 

^ Fluorescein (l^mg. per litre of the liquid beinjg: titrated) may be used in the 
titration of a chloride with silver nitrate. Completion of the titration is indicated 
by the formation of a pink colour on the precipitate, the solution being greenish- 
yellow. The chloride solution should be neutral or faintly acidified with acetic 
acid and not more dilute than N/1 00. The indicator may also be used in titra- 
tions of thiocyanates with silver nitrate, of sulphates with barium hydroxide, 
and of neutral oxalates with lead acetate. Sodixim hydroxide can be titrated 
very accurately with lead acetate in the presence of fluorescein, the colour change 
from greenish-yellow to pink being most conspicuous in concentrations down to 
N/200. 
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Dichlorofluorescein (2 drops of 0*1% solution in 60% alcohol per 100 ml.) 
may be used similarly for chlorides in great dilution and in the presence of 
acetic acid. It gives a sharp end-point and accurate results in the titration of 
metaborates, ormoborates and perborates (in solution made neutral with nitric 
acid) with lead acetate. The most convenient concentrations are N/lOO to N/10 
and the colour change is greenish-yellow to pink. 

Dibfomofluorescein (1 mg. per litre of liquid titrated) may be used for the 
titration of orthophosphates in neutral or dilute acetic acid solution with lead 
acetate, a red colour being obtained at the end-point. 

Eosin (10 mg. per litre) may be tised for titrating bromides in very dilute 
solution (down to N/1000). The titration may be carried out in the presence 
of N/10 nitric acid or, preferably, N/10 acetic acid. The precipitate acquires 
a magenta colour, the liquid being red. 

Di-iododimethyl£luoresceln (5 to 10 drops of 1% solution per 100 ml.) 
is better than eosin for titrating iodides, the colour of the precipitate being blue- 
red and of the sdution orange-red. It may be used in the presence of small 
^mo unts of chloride. 

Diphenylcarbazide (1 drop of 0*1% alcoholic solution to 25 ml.) may be 
used for cyanide, the pink colour of the liquid becoming pale violet (almost 
colourless) on the colloidal precipitate before opalescence is visible. 

Alizarin (2 drops of 0*5% alcoholic solution to 25 ml.) may be used in the 
titration of nitrates with a solution of titanous chloride in hydrochloric acid, 
the end-point being denoted by the permanent grey-green colour of the precipi- 
tate and the disappearance of the original red colour of the solution. 

Other adsorption indicators which have been recommended for argentio- 
metric determination of halides are erythrosin, tartrazine, phenosaframne, 
chromotrope F4B, diphenylamine blue, bromophenol blue, and rhodamine 6G, 


FLUORESCENCE ANALYSIS IN 
ULTRA-VIOLET LIGHT 

Ultra-violet rays have wavelengths from 136 to 4000 A and in 
addition to their penetrative power, have the useful property of 
being absorbed by certain substances which then emit visible 
radiations. If the emission lasts during the period of excitation 
only it is termed fluorescence, as. distinct from phosphorescence 
which persists when the exciting source is removed. 

When the fluorescence is characteristic of the substance 
irradiated, it may be used as a means of analysis. For ordinary 
work it is sufficient in most cases to note the intensity and colour, 
but the method is applicable to a greater range of materials if the 
light emitted is examined spectroscopically. In general, the 
intensity is proportional to the amount of active substance present 
and quantitative methods have been devised based on this 
proportionality. 

Qualitative Methods • 

{a) Direct irradiation. The substance is exposed to ultra-violet 
light from a suitable source and the nature, colour and 
intensity of the fluorescence compared with those from a 
genuine sample of material. The comparison may be 
carried out on the solid substance or on solutions; the latter 
may be prepared with various solvents and may have an 
acid, alkaline or neutral reaction. A refinement of the 
method is to observe the fluorescence under a microscope 
(see J. Grant, Nature, Lo?id., ii / 1 934, 635, also M. Servqgne, 
Ann, Chim, Applic,, 1937, 17, 313). 
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(b) Chemical reactions. The suspected substance is treated 
with a reagent which should produce a fluorescent compound 
and the appearance of that compound noted. Alternatively, 
if the substance itself is fluorescent a reagent may be used 
which destroys the fluorescence of the substance tested. 

(<r) Capillary analysis. This depends on observation of the 
nature of the fluorescent zones produced on filter paper 
impregnated with the substance {vide infra). 

Quantitative Methods* 

(а) Trial and error, A number of mixtures containing known 
amounts of the fluorescent substance are compared with 
the sample in ultra-violet light and an approximate match 
is obtained with one of them. 

(б) Photometry, The intensity of the fluorescence, other 
conditions being equal and over a restricted range of 
concentrations, is proportional to the amount of fluorescent 
substance present and may be determined photometrically. 
Visual instruments and photo-electric instruments are 
available for this purpose. 

(c) Volumetric analysis, A change in the fluorescence of a 
particular substance on addition of a reagent may be used 
to determine the substance itself. Quinine, for example, 
may be titrated in ultra-violet light without the addition of 
an indicator, the change in fluorescence of the quinine being 
taken as the end-point. 

Source of UUra-^violet Light* 

For the production of ultra-violet rays many lamps are available 
with widely differing electrodes. Most commonly used is a quartz 
mercury-vapour lamp, such as the Hanovia Analytic Quartz 
Lamp, This consists of an evacuated quartz tube with a small 
vessel at each end containing mercury, which is in contact with 
metallic leads ground into the quartz and fixed by cement. The 
lamps, which are made available for use with direct or alternating 
current, are suspended so that the floor of the evacuated tube may 
be tilted by means of a handle in front of the apparatus. The 
current having been switched on, the mercury makes a short 
circuit between the two poles on tilting the tube; at first the 
mercury boils and splutters around the negative pole but as soon 
as the tube is sufficiently hot and filled with vapour, this ceases 
and an arc fills the tube. This arc is at first bluish and does not 
reach its maximxim intensity for about five minutes. 

For fluorescence analysis the lamp is enclosed in a cabinet in 
the lower portion of which is a dark chamber in which is placed 
the substance to be examined. Light from the burner passes into 
the chamber through a filter of nickel oxide glass which transmits 
only the rays of suitable wavelength. 

The Callopkane is a simple device for obtaining ultra-violet 
light, though the intensity of the radiation obtained is much less 
than that from mercury-vapour lamps. It consists of a folding 
wooden box, the lid of which is hinged at one end and fitted with 
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a glass filter transparent only to the ultra-violet rays of daylight. 
In use, the substance examined is placed in the box which is held 
against the face in such a way as to exclude all light except that 
transmitted through the filter. The source of light may be day- 
light or a high-power electric lamp (e.g., 200 watts). 

Caution. Ultra-violet light may produce harmful effects on 
the eyes, especially in the case of artificial sources where the light 
is very intense. Care should be taken not to expose the eyes to 
the light for any length of time. 

Technique of Fluorescence Analysis* The container in 
which the sample is placed should give no fluorescence itself. 
Black filter papers may be used or Petri dishes covered with 
cellophane, but quartz vessels are preferable. Since the state of 
the sample may influence the fluorescence, attention should be 
given to the fineness of division in the case of a powder, to the 
solvent and the concentration used in the case of solutions. 
Samples and authentic specimens must be compared under 
exactly the same conditions and it is essential to take care that any 
changes occurring in the colour and intensity of the fluorescence 
during irradiation do not pass unobserved. 

Capillary Analysis* This is due to Danckwortt and Pfau 
and has been applied to the examination of solutions of drugs, 
resins, etc. 

If a filter paper is held vertically with one edge in a solution, 
liquid is drawn up by capillary attraction, and when the wet 
portion is examined under the lamp characteristic zones are 
obtained from many substances. The test does not give compar- 
able results unless a standard procedure is followed. The paper 
should be non-fluorescent and should be cut into strips 2 cm. by 
30 cm., all strips being cut in the same direction since the 
absorption may vary according to the grain of the paper. The 
paper is then clamped by its upper edge so that it hangs vertically, 
5 mm. of the lower end being immersed in the solution, and it 
may be left for as long as 24 hours to ensure that a state of 
equilibrium has been reached. Temperature, concentration, 
humidity, air-currents and time must all be carefully controlled 
if comparable results are desired. The papers obtained are 
examined under the lamp and, for semi-quantitative work, are 
compared with those obtained by an identical procedure from 
samples of known composition and concentration. More accurate 
quantitative results are obtained by examination of the fluores- 
cences photometrically. 

Applications of Fluorescence Analysis 
Bacteriology, Examination under ultra-violet li^ht of cultures of bacteria 
has proved of value in identification. The procedure is to plate out cultures in 
the usual way and after incubation to transfer the colonies on a platinum wire 
to a piece of damp white filter paper in a Petri dish. The specimen is then dried 
in an oven at a low temperature and examined in ultra-violet light. As most 
Petri dishes and culture media themselves fluoresce this technique is necessary 
in order to obtain the fluorescence of the colonies free from interference by 
other flourescent bodies. Cultures for comparison should be of the same age 
and should have been grown on the same medium. The Petri dishes may 
conveniently be covered with transparent cellulose tissue, which is transparent 
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to ultra-violet light. For example, various types of paratyphoid organisms 
and the Flexner and Shiga types of dysentery bacilli have given different 
fluorescence colours by which they may be distinguished. 

Mkatoids, The following alkaloidal substances show a more or less pro- 
nounced fluorescence which disappears when they are quickly removed from 


the influence of the rays. 

Aconitine 
Apomorphine . . 

Atropine sulphate 
Berberine 

Berberine hydrocliloride 
Cinchonine 

Cinchonine sulphate . . 

Codeine 

Colchicine 

Emetine 

Hydrastine 

Morphine 

Narceine 

Narcotine 

Papaverme 

Pilocarpine 

Piperine . . . . 

Quinine hydrochloride 

Quinine sulphate 

Solanine 

Thebaine 

Veratrine sulphate 

Yohimbine hydrochloride 


distinct light blue 
deep blue 
faint bluish 
distinct yellow 
distinct yellow-green 
light bluish 
distinct clear white 
light clear yellow 
distinct yellow-green 
distinct yellow-red 
distinct light green 
pronounced light blue 
pronounced yellow-green 
light greenish 
pale light yellowish 
white 

faint bluish 
pronounced light blue 
pronounced light blue 
pronounced light yellow 
reddish yellow 
marked light blue 
deep yelow-green 


Danckwortt and Pfau {Analyst, 1927, 707), using the method of capillary 
analysis, have examined extracts and tinctures containing alkaloidal constituents. 
Three extracts of each drug are employed, one neutral, one acid and one 
ammoniacal. As examples may be mentioned the following: — 


In Neutral and Ac id Solu tions In Alkaline Solution 

Cinchona . . Upper zone deep blue, lower No blue zone, no red- 
strip red-violet. violet colouring. 

Belladonna Upper zone broad yellow-green, Dirty green, below red- 
undemeath light bluish. brown, underneath 

no bluish shade. 

Digitalis .. Above narrow blue-green zone. No upper zone, deep 

then green-brown. dirty brown. 

Hyoscyamus Upper zone light blue-green. Blue-green, underneath 
dirty green, then bright. dirty green-brown. 

Stramonium • Faint narrow pale yellow zone. Similar to the acid 

solution. I 

Opium . . Upper zone distinct light blue. Light blue, underneath 1 

underneath two yellowish several zones. I 

zones. ! 

Ipecacuanha Dark blue, underneath light blue. No blue zones, faint 

light yellowish. 

Hydrastis . . Upper zone dark blue, the other Faint bluish wider zone, 

strip deep yellow. underneath deep yellow. 

Areca ., Upper zone distinct blue, under- Fainter blue, under- 
neath coffee-brown. neath green-brown. 

Colchicum . . Broad light yellow zone, under- Yellow zone fainter, 
neath colourless. 

Strophanthus Narrow bluish zone, underneath Wider lighter zone, 

darker zone, then lighter. yellow-brown, then 

light. 

Nux Vomica Faint bluish, underneath at first Light bluish, under- 
dark green, then blue. neath no green zone. 

Veratrum .. Dirty yellow-brown, underneath Above faint light-bluish 
light greenish, then violet-blue. wider brown zone, 

then light green. 

I later bluishu 
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Powdered Dru^s, Some broken or powdered vegetable drugs give a 
fluorescence which is of value for their detection in mixtures and when present 
as adulterants in other drugs. The freshly broken surface of hydrastis gives 
a characteristic bright yellow fluorescence, the scraped or broken surface of 
gelsemium gives a marked blue colour. Gentian powder shines with a white 
or light blue colour and adulteration with rumex powder is detectable by the 
golden yellow or dark green fluorescence of the latter. American viburnum 
prunifolium and Russian viburnum, opulus are distinguished by the reddish 
fluorescence of the former and the bright green fluorescence of the latter, 
jj^ubarb gives a reddish-brown fluorescence and the presence of rhapontic 
rhubarb can be detected by the bright violet or lilac colour which it gives in 
ultra-violet light. 

By extraction of the rhubarb with alcohol and examination of the solution by 
capillary analysis quantitative examination of rhubarb for rhapontic rhubarb is 
possible.— T. E. Wallis and E. R. Withell, QuarU J, Pharm., 1934, 574. (See also 
S. K. Crews, ibid. 1936, 434.) ^ 

An ether extract of cannabis indica gives a green fluorescence due to the 
presence of cannabinol and this test is said to be more reliable than the Beam 
test which is not specific. — Khouri, Ann, Med, Legale, 1936, 16, 249. 

References, P. Kampf, Pharm. Acta Helvet,, 1933, 8, 170, 214 (Detection 
of adulteration of drugs by capillaiy analysis). G. Fodor and A. Kichler, Pharm. 
Monatsh,, 1930, 11, 29 (Examination of galenicals in ultra-violet light). 

L. Rosenthaler, Pharm. Ztg. Berl., 1933, 1063 (Examination of galenicals). 

M. Haitinger, Mikrochemie, 1935, 16, 353. (Detection of alkaloids by fluores- 
cence microscopy). G. E. Trease, Textbook of Pharmacognosy (Various 
pharmacognostical applications). 

Peppermint Oils, Small but distinct differences in fluorescence are 
observable between English, American and Japanese peppermint oils, but the 
determination of mixtures by direct observation is unsatisfactory. It is shown 
that the sensitivity of the test of the B,P. 1932 for differentiating between 
English and Japanese pepperrnint oils (the copper-coloured fluorescence 
developed after heating with nitric-acetic add mixture) is greater in ultra-violet 
light than in daylight. — ^J. A. Radley, Chem, & Drugg,, ii/1933, 768, 

Diethyl Phtkalate, The fluorescence in ultra-violet light of diethyl- 
phthalate (used for denaturing industrial methylated spirit) w used by the 
American Customs authorities to control the distribution of spirit for special 
purposes. — G. Rattray and G. R. Milne, Pharm. J,, i/1934, 393. 

Phenolphthalein, The detection of phenolphthalein when present in 
preparations containing also polyhydroxy anthraquinone derivatives which also 
give reddish colours in alkaline solution (such as aloes, cascara, rhubarb, senna) 
is possible by treatment of a potassium hydroxide solution of the mixture with 
hydrogen peroxide and condensation of the resulting phthalic acid with 
resorcinol by heating. Fluorescein so formed can be detected with the aid of 
ultra-violet light in amounts representing 0-01 milligramme or more of phenol- 
phthalein. — E. H. Maechlin, Industr. Engng Chem. (anal, Edn.), 1938, 60, 586. 

Chalk, Fluorescence under ultra-violet light has been used to distinguish 
between p recipitated and prepared chalk in alkaline stomach powders. — W. E. 
Naylor and A. Surfleet, Pharm. J., 1936, 261. 

(Estrogens, As little as 0*00025 milligrams of oestrone can be detected by 
the greenish-yellow fluorescence in ultra-violet light given by chloroform 
solution of the product of coupling with phthalic anhydride on heating with 
stannous chloride. — 1. S. Kleiner, J. biol. Chem., 1941, 168, 78$. 

Soaps, Forensic applications of the fluorescence of commercial soaps and 
of soap stains in fabrics, — M. W, Partridge, Quart. J. Pharm., 1942, 26, 21. 

Olioe Oil, The fluorescence of olive oil in ultra-violet light has been shown 
to be of value for the detection of refined oil in the presence of virgin oil. The 
yellow fluorescence of a virgin oil is changed to a bluish colour by oxidation 
or strong^ heating and this is said to account for the bluish colours given by 
refined oils. (See Lunde and Stiebel, Fluoreszenz-Messungen an Olivenolen.) 

Occasionally substances giving a dark purple or brown masking fluorescence 
are found added to adulterated virgin oils (c.g., containing tea-seed or reflned 
olive oils) which give similar analytical figures to genuine virgin oil except for 
the iodine value of the unsaponifiable matter (Bolton-Williams number), which 
is lowered. It has been found that this masking fluorescence may be removed 
by shaking the oil with decolorising charcoal and examining after filtration. 
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The presence of a bright blue fluorescence should render the oil suspect.*— 
T. T. Cocldng and S. K. Crews, Quart. J. Pharm.^ 1934, 531. 

Although examination of oils by ultra-violet light <loes not necessarily lead 
to identification of adulteration, it can be very valuable*, in indicating the origin 
and Mstory of the samde, especially on comparison vith specimens of known 
history and purity (see Bureau of Standards, J. Franklin Inst.^ 1927, 204, 80S: 
also E. R. Bolton and K. A, Williams, Analyst, 1938, 84, for detection of fuel 
oil in while oil). 

Sterols and Vitamins. Among reactions for cholesterol and its related 
compounds, the following are rendered more sensitive if examined by xiltra- 
violet light : — K red colour and a green fluorescence is obtained if a solution 
of cholesterol in glacial acetic acid is warmed for 5 minutes with acetyl chloride 
and zinc chloride (sensitivity 1 in 80,000). 

Bruckner’s test for ergosterol: — ^The sample is dissolved in 2 ml. of benzene, 
and 1 ml. of acetic anhydride, 0-5 ml. of acetone, 0*5 g. of anhydrous zinc chloride 
and a crystal of copper acetate arc added. 

A blue-violet colour and a red fluorescence in ultra-violet light are obtained 
in the presence of 0-001 mg. per ml. — Bruckner, Biochem. Z., 1934, 270, 346. 

Determination of Vitamin A. By divi<Hng a beam of filtered ultra-violet 
light of wavelength 328 into two portions in the vitameter, allowing one 
portion only to pass through the solution of vitamin (e.g., liver oils), then 
focussing both portions on a screen fluorescing under the action of ultra-violet 
light of 328 mfJt. and comparing the intensity of the two portions, a measure is 
obtained of the vitamin A present since one half will be less intense due to the 
absorption of the light by the vitamin. 

The fluorescence of butters, spinach, tomatoes and other foodstuffs has 
been correlated with the vitamin A content. (J. W. Woodrow and A. R. 
Schmidt, Physiol. Rev,, 1933, 43, 379.) 

Determination of Aneurine. The vitamin is oxidised with alkaline potassium 
ferricyanide and the solution extracted with secondary butyl alcohol. The 
quantitative examination of the bluish-violet fluorescence in ultra-violet light, 
by allowing the transmitted light to pass to a photo-selenium cell and comparing 
the current produced with that given by a standard solution of quinine sulphate, 
is a method used commercially for determining aneurine. The method is 
baaed on the work of Cohen (Acta brev. neerl. Physiol., 1934, 46) who determined 
lactoflavin by a similar method. (See also Peters, Nature, Lond., i/1935, 107; 
also Analyst, 1942, 67, 15.) 

Photo-electric fluorimeters have become available and in particular have 
been used for the determination of aneurine, the method consisting in measuring 
the changes in solvent and test solution by addition of equal quantities of 
aneurine to each (see Hills, Biochem. J., 1939, 33, 1966, and Booth, J. Soc. 
chem.Jnd., 1940, 59, ISl). 

Suitable photo-electric fluorimeters are described by R. H. Miiller, Industr. 
Engng Chem. (anal. Edn.), 1941, 13, 714. The Spekker photo-electric 
fluorimeter is described by G. F. Lothian (J. Set. Jnstr., 1941, 18, 200) and the 
effect of impurities, of fluorescing impurities and of wavelength are discussed 
by this author (/. Soc. chem. lnd„ 1942, 61, 58). 

Preservatives in Foodstuffs. Sodium salicylate is detected by its violet 
fluorescence in ultra-violet light, the detection of 1 part in 25,000 in milk being 
possible. — Volmar, J, Pharm. Chim., Paris, i/1927, 435. 

Sulphur dioxide may be detected when 0-25 mg. is present by the following 
method; — ^To the sample in a boiling tube add 10 ml. of water, a Uttle hydro- 
chloric acid and boil gently, distilling over about 3 ml. into a tube con- 
taining 5 ml. of water, 1 ml. of pure 40 vol. hydrogen peroxide and 0-5 ml. of a 
saturated solution of quinine alkaloid in water. Any SOa is oxidised to HaS 04 
which causes the quinine to fluoresce in ultra-violet light. — Grant and J. H, 
W. Booth, Analyst, 1932, 514. 

Dulcin in the Presence of Saccharin. One per cent, of dulcin in the 
presence of saccharin may be detected by the violet fluorescence in ultra-violet 
light developed after ten minutes when 10 mg. of such a mixture is heated 
with 10 mg. of resorcinol and 2 ml. of sulphuric acid for two minutes, cooled 
and made alkaline with sodium hydroxide. If ammonia is used in place of 
sodium hydroxide a red-brown fluorescence is obtained immediately, — H. J. 
Vlezenbeek, Pharm. Weekblad., 1937, 74, 127. 

Biological Use. The examination of body fluids in ultra-violet light has 
provided useful information on the fate of drugs. The method has been used 
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to detect drugs passing into human milk and amniotic lictuid — cases in which 
chemical examination would be difficult. — R. Joachimovits, Mschr. Gehuruh* 
Gvnak,, 1929, 42; see cdso N. von Jancsd, Klin. Wscnr., 1932, ^89, and 

E. Singer, Science^ 1932, 289. See A. Hadjioloff {Compt. rend. Soc. Biol.., 
1938, 128, 1096) for fluorescence analysis of tissue cultures. 

Organic Substances* Many organic substances exhibit characteristic 
fluorescences in ultra-violet light and examination of substances by this means, 
especially when comparison is made with authentic ^ecimens, has given 
information concerning their constitution or identity. Thus the examination 
of the spectra of the fluorescences obtained ixi ultra-violet light have enabled 
Cook and bis co-workers to follow the isolation of the carcinogenic constituents 
of coal tar and pitch, the active hydrocarbon 1 : 2-benzpyrene being obtained 
by means of its picrate. — W. Cook, J. chem. Soc., Lend., 1933, 395, 

Technical Uses* Fluorescence analysis in ultra-violet light is also applied 
to the examination of dyestuffs, textiles, papers, leathers, paints and varnishes, 
cellulose materials, finger prints, bloodstains, rubber products, gems, docu- 
ments and museum specimens. 

Other references t — A. Radley and J. Grant, Fluorescence Analysis in Ultra^ 
Violet Light, 3rd Edn., 1939, London; J. Grant, Fluorescence Analysis as an 
Aid to Chemical Analysis, Current Sci., 1936, 4, 801; H. Neugebauer, 
Die KapiUar’-Lumineszenz- analyse im pharmazeutiscnen Laboratorium, 1933, 
W. Schwabe, Leipzig; P. W. Danckworttj Lumineszenz-analyse in Filtrierten 
ultra-violettin Licht, 1934, Leipzig; H. Fischer, Die physikalische Chemie in 
der gerichdichen Medizin und der Toxikologie mit spezielle Bemcksichtigung 
der Spectrographie und der Fluoreszenzmethoden, 1925, A, Rudolf, 2^urich. 


CHROMATOGRAPHIC ANALYSIS 

Chromatographic adsorption analysis, the simultaneous adsorp- 
tion and separation of mixtures of chemical compounds in solution, 
is becoming of increasing importance owing to its very wide 
applicability to chemical problems. By stirring charcoal or other 
adsorbent into a solution of a mixture of substances, the con- 
stituents of the mixture may be more or less completely separated 
into two fractions, a more and a less adsorbable one. The process 
of separation by adsorption is greatly improved in chromatographic 
methods which utilise the fact that compounds, often very closely 
resembling one another in chemical structure, may be adsorbed by 
a reagent to different extents. Differential adsorption is effected in 
a chromatogram by allowing the solution to drop through a vertical 
column of the adsorbent. On washing the column with pure sol- 
vent (development of the chromatogram) the adsorbed mixture 
undergoes innumerable elutions and readsorptions from particle 
to particle, and as a result the constituents of the mixture move 
down the column at different rates, so that well defined zones are 
obtained of the different constituents. These zones can be 
separated mechanically and the adsorbed substances obtained in 
solution by washing the zones with suitable solvents. 

Chromatographic analysis, which may be employed as a micro- 
or macro-method, is of value in identifying materials, in con- 
centrating materials, in establishing the homogeneity of materials, 
in assaying the quality and genuineness of technical products and 
in purifying products. It has also been applied to the resolution of 
racemic mixtures into their optically active components. Although 
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its scope for inorganic chemical work has not yet been snjfiiciently 
explored it has been used as an aid to the separation of mixtures in 
analysis and for partial separation of isotopes. 

The method was first used by Tswett in 1 906 in separating the 
constituents of chlorophyll but has been little used since that 
time until the last few years, when it has been used with remarkable 
success with most diverse compounds. The method was revived 
when a- and jS-carotene were separated from carrot carotene in 
light petroleum by adsorption on a column of calcium carbonate. 
The optically inactive )S-carotene, being more strongly adsorbed 
than the optically active a-carotene, remained as a zone above 
the latter when the chromatogram was developed by washing 
with light petroleum (R. Kuhn and E. Lederer, Bar. dtsch. chem, 
Ges.^ 1931, 1349). This successful separation led to the increasing 
use of chromatographic methods in separation of carotenoid 
substances from vegetable and animal substances. The elegance 
of the method, the quantitative recovep^ of all material and the 
fact that the adsorption can be carried out rapidly at room 
temperature and in the absence of air, if required, make it a 
valuable analytical method for the biochemist and analyst, and a 
method of great importance to the organic chemist. 

Apparatus* Although many modifications are possible the 
essential apparatus consists of a long tube drawn out at one end 
and mounted in a filter flask. The shape of such a tube makes it 
impossible to extrude the column unless the glass is cut, but since 
the individual layers can be washed down gradually, the filter 
flask can be changed at appropriate times. For extrusion of the 
column and separation of the zones a more convenient apparatus 
consists of a long, thin, glass cylinder, covered at its lower end by a 
removable gauze or bearing a suitably perforated stopper, fitted 
through a bung into a wider glass cylinder drawn out at its lower 
end for attachment through a bung to a filter flask. In such an 
arrangement the lower end of the inner glass cylinder covered by 
gauze or stoppered, rests on a perforated porcelain disc or gauze 
introduced into the outer cylinder. Suitable apparatus with ground 
glass joints is available. 

The tubes used may range in size from those suitable for micro- 
work, as small as 2 mm. diameter by 3 cm. in length to those for 
large scale work of 10 cm. diameter by 100 cm. in length. Com- 
monly preferred are tubes of I to 5 cm. diameter and 20 to 30 cm. 
in length. For large scale work it is better to use several columns 
rather than attempt to work with one very large column, due to 
the difficulty of efficient packing of large columns. 

Procedure* The essential condition for successful chromato- 
graphic analysis is the careful and uniform packing of the 
adsorbent into the tube. A suitable support is first provided for 
the column in the form of a cotton wool plug, or a perforated 
porcelain or a sintered glass disc. Portions of the adsorbent are 
added and well tapped down with the aid of a flattened glass rod. 
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The adsorbent should be of imiform grain size and standardised 
products are commercially available having that virtue. The upper 
fourth of the tube should be free for introduction of solution. An 
alternative method of filling the tube consists in pouring in small 
quantities of a cream of adsorbent with organic solvent, removing 
the solvent by slight suction, pressing down the solid remaining 
with a flattened glass rod and repeating the procedure until the 
column is obtained of sufficient length. No cracks should appear 
in forming the column. 

Throughout the analysis the column should be kept covered by 
a layer of solvent so that the upper layers are not disturbed by the 
dropping liquid. The solution to be examined is drawn through 
the column by means of a siphon or more usually dropped from a 
dropping funnel. In the ideal case the solute is adsorbed and the 
constituents of the mixture are concentrated in a zone at the top 
of the column. When more pure solvent is filtered through the 
column (development) the constituents become separated into 
localised zones at depths dependent upon their affinity for the 
adsorbent. Slight suction is usually used to facilitate the passage 
of solvent through the column. With coloured compounds the 
zones are readily detectable and mechanical separation of the zones 
after extrusion of the column is normally used, the separate portions 
being boiled with solvents to remove adsorbed materials. With 
colourless materials especially if a quartz tube is used, ultra-violet 
light is of assistance in separating the zones. Alternatively, 
indicators or chemical reactions may assist in detecting zones, but 
commonly an empirical procedure is used, fractions of eluted 
material being examined by physical (optical activity, absorption 
spectrum or fluorescence) or chemical tests for detection of the 
separated constituents. 

Adsorbents. The following adsorbents have been used: 
aluminium oxide, calcium carbonate, calcium hydroxide, mag- 
nesium oxide, lactose, sucrose, quartz and fuller's earth. The most 
widely used adsorbent is aluminium oxide which is activated by 
heating and is of uniform particle size, a suitable grade being one 
which is retained between 100 and 120 B.S. sieves. Activated 
alumina of uniform grain size is commercially available, 
“Mayfair A" Brand and Birlec Activated Alumina being generally 
considered equal in value to the original product standardised 
according to Brockmann. 

Solvents and Eluents* Usually an adsorbate adheres to 
any one adsorbent more firmly in a less polar solvent. Adsorption 
is frequently carried out from light petroleum solution, a single 
dense zone being obtained which develops only slowly on washing 
with more light petroleum but more rapidly on passing to benzene, 
carbon disulphide, chloroform, ethyl acetate, alcohol, acetone, 
acetic acid, and diethylamine or pyridine. Mixtures of these 
solvents may be used in succession. In general a solvent in the 
above list is more effective as an eluting medium than one 
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preceding it so that alcohol or a mixture of alcohol and benzene 
or alcohol and light petroleum will often wash the adsorbed con- 
stituents quickly through the column. The choice of solvent 
must, of course, be governed by solubility considerations. 

A method particularly suitable for making rapid preliminary analytical 
surveys and for aiding in the selection of the most suitable solvents, adsorbents 
and eluents has been described by M. O. L. Crowe (^Industr, Engng Chem, 
{anal. Edn.), 1941, i5, 845). About a quarter of a teaspoonful of each adsorbent 
is made into a cream with one of the solvents and placed in a cup-shaped 
depression in a white tile; one drop of the solution to be tested is allowed to 
flow on to the mixture and the best combination of solvent and adsorbent 
may thus be selected. A glass Petri dish is one-quarter filled with the chosen 
dry adsorbent, and then shaken in a tilted position so that the powder settles 
in the form of a wedge which is 3 millimetres deep at the thicker end. The 
sample is pipetted into the centre of the tilted dish, so that it flows slowly towards 
the thin edge of the wedge and at the same time filters downwards into the 
powder. If the solvent is then added, a drop at a time, broad zones of 
separated material form; these are very convenient for examination by the 
fluorescence method. 

Applications, Academic applications of chromatographic adsorption are 
almost unlimited ranging from the mere purification of slightly impure substances 
to the separation of complex mixtures such as polyenes and carotenoids. In 
general there is an increase in the tenacity of adsorption on alumina witli 
increase in the number of conjugated double bonds as shown in the diphenyl 
polyenes and among carotenoids. In the latter group especially, adsorptive 
behaviour may be correlated with structural features such as extent of con- 
jugations and numbers of hydroxyl groups. 

Closely related chemical substances may readily be separated, such as o-, ?«- 
and p-nitranilines; o-, m- and p-nitrophenols; geraniol and limonene.— A. 
Winterstein and G. Stein, Z. physiol Chem.^ 1933, 247. 

Among the sterols and steroids chromatographic adsorption has found very 
wide application for example in the enrichment of ergosterol fractions from 
cholesterol (Winterstein and Stein, Z. physiol. Chem., 1933, 220, 263) for the 
separation of sterols, particularly stigmasterol, from crude soya bean oil 
(H. R. Kraybill, M, H. Thornton and K. E. Eldridge, Indmtr. Engng Chem. 
{Industr. Edn.), 1940, 32, 1138), for the isolation and separation of con- 
stituents of the adrenal cortex (Steiger and Reichstein, HeZo. chim. Acta, 1938, 21, 
828), for the separation of sarso-sapogenins (F. A. Askew, S. N. Farmer and 
G. A. R. Kon, J. Chem. Soc., Lond., 1936, 1399). Fov the isolation of 
sapogenins in a purified crystalline form in good yields, chromatographic 
analysis appears to be the only practicable method and has proved successful 
on a commercial scale when all normal methods such as attempted crystallisa- 
tion from solvents, sublimation, and distillation in high vacua have failed to 
produce purified products. Chromatographic analysis has proved superior 
to normal fractional crystallisation methods in purifying intermediates in the 
production of many steroid hormones. 

Chromatographic analysis has proved of value in separation, detection, and 
determination of vitamins. Thus, vitamin A may be detected in the presence 
of other carotenoids from which it may be separated by adsorption on an 
alumina column (H. Willstaedt and T. K. With, Z. physiol. Chem., 1938, 253, 
40; R. Kuhn and C. J. O. R. Morris, Ber. dtsch. chem. Ges., 1937, 70, 853). 
Analytically pure vitamin A has been isolated from the unsaponifiable fraction 
of halibut liver oil by adsorption from petroleum solution on an alumina 
column, elution with methyl alcohol and repetition of the process using calcium 
hydroxide as adsorbent. (P. Karrer and R. Morf, Helv. chim, Acta, 1933, 10, 
625, cdso P. Karrer, O. Walker, K. Schopp and R. Morf, Nature, 1933, 132, 
26, and H. N. HoLtn.es, H. Cassidy, R. S. Manly and E. R. Hartzler, J, Amer. 
chem. Soc., 1935, 51, 1990.) 

The concentration of aneurine from extracts of rice polishings, brewer’s 
yeast or wheat germ may be effected by filtration through artificial zeolite. 
(L. R. Cerecedo et al., J. Amer. chem, Soc., 1937, 59, 1617, 1619, 1621.) 
Adsorption from ether solution by a column of calcium hydroxide of the 
product of coupling of aneurine with diazotised 2 : 4-dichloroaniline has been 
applied to the determination of aneurine (H. Willstaedt, Naturwissenschc^ften, 
1937, 25, 682, and H. Willstaedt and F. Barany, Enzymoldgia, 1938, 2, 316). 
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Vitamin D« may be isolated from irradiated 7-dehy<lro-chole5terol (A. 
Windaus et Z. physiol, Chem.t 1936, 241y 100), the method depending on 
purification of the 3*5-dmitrobenzoate by chromatographing on alumina. 
Chromatography on alumina has been of value in the preparation of concentrates 
of vitamin E cDrummond et dl., Biochem, J., 1935, 2.9, 456, 2510), also to the 
isolation of a-tocopherol (P. Karrer and H. Salomon, Helv. ckim. Acta.^ 1938, 
27, 514) and of i?-tocopherol (A. R. Todd, F. Bergel and T. S. Work, Biochem. 
J.. 1937, 37, 2257) and forms the basis of a commercial method of separation 
of a- and /?-tocopherols (/.G. Farbenindmtrie^ D,R.P.^ 1937, 651474), 

Adrenaline is quantitatively adsorbed from solutions at pH 7*2 by a mixture 
of asbestos and kaolin (H. Fink, Ber. dtsch. chem. Ges., 1937, 70, 1477) and 
this observation has been made the basis of a method of determination of 
adrenaline in blood (J. C. Whitehorn, J. biol. Chem., 1934, lOS, 633). 

The chromatographic method can be used for isolating coz 5 rmase from 
wast (H. V. Euler et al., Z. physiol. Chem., 1936, 235, 233, and 1937, 276', 64). 
The method is applicable when a high degree of purity is required and on a 
relatively large scale. 

Technical applications of chromatographic analysis are exemplified by: the 
characterisation of commercial oils, the detection of added colouring matters in 
butter, oils and fats (H. A. Bockenoogen, Rec. Trav. Ckim., 1937, 56, 351, 
H. Thaler, Z, tftitersuch. Lebensmitt., 1938, 75, 130), the detection of fuel oil 
in whale oil (E. R. Bolton and K. A. Williams, Analyst, 1938, 6S, 84), the 
detection of added pigments in wines (H. Mohler, and W. Hammerle, Z. 
Untersuch. Lebensmitt., 1933, 70, 193; 1936, 71, 186), the detection of 
heterogeneity in dyestuffs (R. Frank, Arch. Pha m. BerL, 1937, 273, 125), the 
detection of adulteration of vegetable drugs such as saffron (R. Franck, Arch. 
Phann. BerL, 1937, 275, 125; M. Fichter, Pharm. Acta Hehet., 1939, 77, 158, 
see Quart, J. Pharm., 1940, 84) and the resolution of bases previously believed 
to be homogeneous D.R.P., 627027). 

Among interesting and valuable pharmaceutical and analytical applications 
are the use of chromatographic analysis to the simplification of the determination 
of cantharidin in tinctures (Valentin and Franck, Pharm. Ztg. BerL, 1936, 943), 
of caffeine in coffee (Valentin, Pharm, Ztg. BerL, 1937, 527) of the determination 
of alWoids in tinctures and extracts of belladonna, cinchona and ipecacuanha 
(K. W, Merz and R. Franck, Arch. Pharm., Ber!., 1987, 82, 345). 

Owing to the very fine dependence of adsorption on fine chemical structure 
and its independence of the method of separation of molecular size considerable 
advances in chemical knowledge are to be expected, due to the aid of chromato- 
graphic analysis. Its application to further specific problems must necessarily 
follow with increasing exploration. Pharmaceutical applications of chromato- 
graphic analysis have as yet, been insufficiently explored. The possibilities of 
its application in establishing authenticity of galenicals by comparison with 
standard preparations, in establishing homogeneity in fixed oils, in detection 
of added synthetic substances to natural essential oils, in detecting adulteration 
in powdered drugs, in the analysis of ‘complex dispensed mixtures, and in the 
examination of colouring materials used in medicinal preparations are examples 
of the opportunities of extending technological applications of chromatographic 
analysis. 

Other References. Zechmeister and Cholnoky, Die Chromatographische 
Adsorptionsmethode, 1938, translated into English as Principles and Practice 
of Chromatography, A. L. Bacharach and F. A. Robinson, London, 1941; 
Chromatographic Analysis, A. H. Cook, Institute of Chemistry, London, 
Lecture, 1941; Chromatographic Analysis, H. H. Strain, 1942, New York, 


MICROCHEMICAL ANALYSIS 

The use of micro-methods for the analysis of chemical com- 
pounds has developed almost entirely during the past twenty-five 
years and these methods are being increasingly used. The rapid 
advances, for example, in vitamin chemistry are due in large 
measure to the employment of micro-methods both in manipula- 
tion and analysis. The labours of Emich, Kuhlmann and Pregl 
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have led to the development of methods of technique which 
enable micro»methods of analysis to yield more accurate results 
than the older macro-methods. Many of PregTs methods involve 
chemical principles similar to those of the corresponding macro- 
methods, as in the determination of nitrogen by the Dumas or 
Kjeldahl methods, of carbon and hydrogen by the combustion 
method, and of methoxyl by distillation with hydriodic acid. In 
other instances entirely new methods have been introduced, as 
in the determination of sulphur and of the halogens. 

The prominent feature of PregTs methods is that each has been tested under 
the most stringent conditions and with careful observance of detail. For 
example, in the determination of carbon and hydrogen Pregl examined with 
infinite patience such effects as the absorption and subsequent liberation of 
carbon dioxide by rubber tubing, the pressure and speed relations necessary 
for complete oxidation of the organic material, the equivalence in drying power 
of the absorption train and drying apparatus, the avoidance of loss of carbon 
dioxide and water at the rubber connections and the preparation of a tube- 
filling suitable for the analysis of any type of organic compound. In the Dumas 
method for nitrogen the dissociation of carbon dioxide into carbon monoxide 
and oxygen in the presence of metallic copper or copper oxide at high tempera- 
tures was carefully studied and the volume error introduced by the a^esion 
of potassium hydroxide solution to the walls of the azotometer determined. 
As a result of this and other rigorous examinations of all the factors concerned 
in an estimation, the methods can now be said to be standardised. 

Synopsis of the More Important Methods Used» 

For fuller details and for an account of investigations which 
have led up to the development of the technique adopted, 
reference should be made to ‘'Quantitative Organic Micro- 
Analysis of Fritz Pregl,*’ by H. Roth, translated by E. B. Daw, 
3rd Edition (London: J. and A. Churchill Ltd., 1937). 

Microchemical Balances* 

The Kuhlmann microchemical balance, with a maximum load 
of 20 g., has a constant sensitivity whether loaded or unloaded, 
a property obtained by having fiie three knife-edges perfectly 
straight, lying in one plane and parallel to one another, and 
further, by the rigid construction of the beam which shows no 
detectable distortion even at the maximum load. An instrument 
of the Kuhlmann design yields an accuracy of ± 0*001 mg. on a 
weight of 20 g. The instrument has a rider adjustment carrying 
a lens. The rider scale consists of 100 uniform notches, cut by 
a dividing engine in such a manner that the rider is forced into 
the lowest point of the notch. The rider weighs 5 mg. The 
balance is so constructed that it is in equilibrium when unloaded 
and the 5 mg, rider is in the first notch on the left over the left 
pan suspension. A displacement of the rider to the one-hundredth 
notch which is over the right-hand pan suspension corresponds 
to a load of 10 mg. in the right pan. A rider displacement of one 
notch, therefore, corresponds to a change in load of 0*1 mg. on 
the right pan of the balance. This corresponds to an alteration of 
the equilibrium position of ten divisions on the pointer scale which 
is magnified by use of a mirror or lens. Thus one division of the 
pointer scale corresponds to 0*01 mg. and as the oscillations of 
the swinging pointer can be read to one-tenth of a division after 
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a little practice, it follows that if all conditions are carefully 
observed one can weigh with an accuracy of ± 0*001 mg, — db 1 r. 

Coimterpoises should be prepared for objects which are weighed repeatedly* 
such as boats, platinum crucibles, jBlter tubes, absorption apparatus, etc. In 
setting up the balance care should be taken that there is freedom from vibration 
and from temperature changes such as might be caused by nearby heating or 
lighting units. It is important that the temperature of the balance room and the 
combustion room shomd be the same. 

Tests for Organic Compounds, Lassaigne's sodium fusion test is 
unsatisfactory, Middleton’s method (fusion with sucrose and sodium carbonate 
or zinc and sodium carbonate) with modifications can be applied on very small 
quantities of material. — C. L. Wilson, Analyst^ 1938, 332. 

'Determination of Carbon and Hydrogen. Solids are weighed in boats of 
platinum, porcelain or resistance glass, and liquids are weighed in capillary 
tubes. About 3 to 5 mg. of substance is used for an analysis. The oxygen used 
must be free from carbon dioxide and organic constituents. It is drawn through 
the apparatus by means of slight suction by a head of water in a Mariotte flask 
attached by means of a calcium chloride guard tube to the absorption train and 
the combustion tube. It passes through a pressure regulator and a bubble 
counter containing a little 50% potassium hydroxide solution, then through a 
U-tube, containing in one limb calcium chloride and in the other soda lime, 
into the combustion tube, the rate of bubbling being 4 ml. per minute. The 
combustion tube of hard glass has an external diameter of 9*5 to 10*5 mm, and 
is 500 mm. long exclusive of a neck into which the combustion tube passes, the 
neck being 23 to 25 mm. in length and 2 to 2*5 mm. in diameter. The calcium 
chloride absorption tube is attached to this neck. Prom the neck the filling of the 
combustion tube consists, in order, of ignited asbestos, lead peroxide, a loose 
asbestos layer, silver wool^ asbestos, lead chromate and copper oxide mixture, 
and finally a stopper of silver wool to keep the filling in place. Between the 
filling and the wide end of the tube, which is attached to the U-tube and bubbler, 
is placed the boat containing the substance to be analysed. In order to obtain 
correct hydrogen values it is therefore necessary to maintain the lead peroxide 
at a constant temperature not only during the combustion but also when pre- 
heating the tube. This is done by means of a heating mortar in which deca- 
hydronaphthalene (Dekaline) is boiled, the tube around the lead peroxide layer 
being thus surrounded by boiling decahydronaphthalene. The absorption 
train, consisting of calcium chloride tube and soda lime tube, is attached to the 
neck of the combustion tube, and the soda lime tube via a guard tube of calcium 
chloride to the Mariotte fiask. Because of its tendency to absorb some carbon 
dioxide, the calcium chloride tube must first be “saturated” with carbon dioxide, 
and the gas removed by drawing dry air through whilst the tube is attached to 
the i^paratus. The calcium chloride and soda lime tubes, which are both of 
specified dimensions, are then carefully wiped in consistent manner and weighed 
before and after the experiment to 0*01 mg. 

Before combustion of the substance, the combustion tube is filled with oxygen, 
while the lead peroxide is heated to the required temperature and the remainder 
of the combustion tube filling heated to 550®. The absorption train and Mariotte 
flask are then attached, the boat and substance introduced and all connections 
carefully made. A short roll of wire gauze is placed round the tube over the 
portion containing the boat and sample and the combustion carried out by 
heating carefully, applying heat from a bunsen burner from the wide end of the 
combustion tube and moving the burner gradually towards the boat as the 
combustion proceeds. The time required for combustion is 45 minutes. The 
absorption train is then disconnected, the calcium chloride and soda lime tubes 
separated, carefully wiped as before, placed in the balance after five minutes 
and weighed after a further five minutes. After weighing, another analysis may 
be carried out immediately. 

An improved apparatus involving electrical heating, a new type of mano- 
meter and a special filling consisting of lead and cerium oxides and silver salts, 
which absorbs quantitatively halogens, sulphur and arsenic and enables com- 
bustions to be carried out more rapidly than formerly is described by G. Ingram, 
J. Soc. chem> Ind.^ Land., 1942, 67, 112. ' ’ 

By careful attention to details given by Pregl and other workers, results are 
obtainable of accuracy rfc 0*3% for carbon and also for hydrogen. The results 
obtainable are more accurate than those obtained by macro-methods. The 
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method is applicable to organic compounds of most varied structure. When 
applied to the analjrsis of metallic organic compounds, such as those containing 
silver, gold, or platinum, the residue of metal in the boat can be weighed and 
the metal determined. Organic salts of iron, chromium, aluminium, copper 
and tin give good results for the metals, the residue in the boat being weighed 
as oxide (Fe 203 » CraOs, AlaO#, CuO or SnOa) after being heated strongly in the 
current of oxygen. Magnesium and lead can similarly be weighed as oxide 
(MgO and PbO) if the heating is not carried out too strongly. 

The Determination of Nitrogen (Micro-Dumas), The principles of the 
micro-Dumas method are similar to those of the macro method. Carbon dioxide, 
prepared from air-free marble and hydrochloric acid in a Kipp generator, 
passes over the heated sample mixed with copper oxide in a platinum or porcelain 
boat in the combustion tube. The products of the combustion pass successively 
over copper oxide, reduced copper (to reduce oxides of nitrogen to nitrogen), 
and finally over more copper oxide. The gases then enter the micro-azotometer 
which is filled with 50% potassium hydroxide solution containing barium 
hydroxide to prevent frothing. The air in the filling and combustion tube is 
driven out by a stream of carbon dioxide before the sample undergoes combustion. 
Micro-bubbles still ascend the solution in the azotometer after passing carbon 
dioxide for some time. When the size of these is constant the combustion is 
started and is continued until micro-bubbles of the same size as those obtained 
previously are again obtained near the top of the liquid in the azotometer. 
The copper spiral is placed in the middle of the filling of the combustion tube 
in order to reduce the dissociation of issuing carbon dioxide into monoxide and 
oxygen. The volume of nitrogen in the azotometer is read at known temperature 
and pressure and from that volume is deducted 2% of the volume read, to allow 
for the volume of potash solution adhering to the walls of the azotometer. 

The method, with occasional modification, is applicable to all nitrogenous 
organic substances. The amount of substance required for the analysis Is 2 to 
5 mg. and the volume of nitrogen obtained is 0*3 to 0*5 ml. The time required 
for the determination is about 20 minutes, 

volumetric Determination of Nitrogen by Micro-Kfeldahl Method, 
The principles of this method are: — '(1) Destruction^of the substance by heating 
with red phosphorus and hydriodic acid and then with sulphuric acid, mercuric 
acetate and potassium sulphate; the nitrogen is thus obtained as ammonium 
sulphate. (2) Steam distillation of the ammonia liberated by alkali. (3) Volu- 
metric determination of the ammonia with N/lOO acid. Very small amounts 
of ammonia are best determined by iodiraetric determination of the excess of 
N/lOO hydrochloric acid (usin§: potassium iodide, potassium lodate and N/200 
sodium thiosulphate) or colorimetrically with Nessler’s reagent. The use of 
hydriodic acid in the decomposition renders the process applicable to hydrazines, 
dinitrohydrazones, osazones, oximes, nitro-, nitroso-, and even some diazo- 
compounds. The micro-Kjeldahl is not so generally applicable as the micro- 
Dumas method and fails completely, for example, with diazo-ketones of the 
general formula R — CO — CHNj smee these split off almost all the elementary 
nitrogen with hydriodic acid in the cold. With diazo-compounds which easily 
split off nitrogen as an element, the Kjeldahl method may be used by first 
coupling the diazo-compound with phenol to form a stable azo-compound. 
For this coupling the substance is dissolved in three or four times its weight of 
phenol, heating on the water-bath. After cooling the Kjeldsdil method is carried 
out in the usual way. 

The advantages of the Kjeldahl method are found (1) in multiple determin- 
ations; (2) in determinations of the nitrogen in aqueous solutions (blood, urea, etc.); 
(3) in the analysis of heterocyclic conipounds which in the micro-Dumis method 
tend to form nitrogenous charcoals burnt only with difficulty. A suitable steam 
distillation apparatus, described by I, K. Pamas and R. Wagner (Biochem. Z„ 
1921, 125, 253), is recommended by Pregl and others. 

Determination of the Halogens, The micro-Carius method is still used 
for the determination of bromine and chlorine by heating under pressure with 
nitric acid and silver nitrate, but a more rapid method and one more generally 
used is that due to Pregl. In Pregl’s method the substance is ignited in a slow 
stream of oxygen. The gases produced pass over red hot platinum contacts 
and are finally absorbed in sodium carbonate solution containini^ sodium 
bisulphite, which reduces any halogenate or hypohalogenite to halide. The 
carbonate-bisulphite solution is spread over glass beads at the end of the 
combustion tube. At the end of the combustion the beads and tube are well 
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washed and the halide in this solution then precipitated as silver halide which 
is collected and weighed. The method is very accurate and the actual combustion 
takes about 35 minutes. 

Chlorine and bromine may be determined alkalimetrically by the method of 
M. K. Zacherl and H. G. Krainick iMikrochemie, 1932, il, 61). The organic 
material is oxidised, in a current of oxygen, with concentrated sulphuric acid 
in the presence of potassium dichromate and silver dichromate. Chlorine and 
bromine are thereby volatilised whilst iodine is quantitatively retained as iodate. 
The halogens are carried over by the oxygen into an absorption apparatus where 
they react with a measured amount of sodium hydroxide and concentrated 
hydrogen peroxide of 100 vol. strength. The unused alkali is titrated back 
i Tgjyig methyl red as indicator and a blank test on the acidity of the hydrogen 
peroxide is made. 

Chlorine and bromine in the presence of each other may be detennined by 
weighing all the halogen as silver halide, as in Pregl’s method, then heating this 
residue with excess of ammonium iodide or bromide. The method depends on 
the thermal dissociation of the individual ammonium halides. If a mixture of 
silver chloride and silver bromide is heated with excess of ammonium iodide or 
bromide at 300° the total silver halide is transformed into silver iodide or bromide. 
From the weight of the silver chloride and bromide precipitate (first weighing) 
and the silver iodide or bromide formed (second weighing) the chlorine and 
bromine content can be calculated. The indirect determination of chlorine and 
bromine when both are present can be carried out accurately to ± 0*5%. 

Iodine liberated in Pregl’s tube combustion method is collected in dilute 
sodium hydroxide solution and oxidised with bromine to iodic acid. Excess of 
bromine is removed by steam or formic acid. Potassium iodide is added to the 
iodic acid formed and the liberated iodide is titrated with N/50 sodium thio- 
sulphate. 

Determination of Sulphur* Sulphur in organic compounds may be 
detennined gravimetrically or volumetrically. The gravimetric determination 
may be carried out thus:— 

(1) By Pregl’s method of combustion in a stream of oxygen in the bead tube, 
as with halogens. The combustion takes about an hour. Here the products 
are absorbed in a solution of hydrogen peroxide which oxidises any 
sulphurous acid to sulphuric add, the latter being precipitated as barium 
sulphate. The precipitate is collected in a micro-crucible and weighed. 
The crucible is fitted with a lid, and a capsule fits over the bottom; it is 
14 mm. high and has a diameter of 12 mm. above and 1 1 mm. below. The 
filtering layer consists of iridio-platinum sponge, which completely retains 
barium sulphate predpitated in the cold at a comparatively high rate of 
filtration. 

(2) By PregPs modification of the Carius method. The decomposition is 
carried out in the pressure tube with concentrated nitric acid and a 
crystal of barium chloride, the barium sulphate precipitated being 
weighed. 

The essentials of the volumetric methods are as follows: — 

(1) The sulphuric acid formed in the bead tube may be titrated directly by 
Pregl’s method, with N/lOOi sodium hydroxide, if nitrogen and halogens 
are absent. 

(2) If nitrogen and halogens are present, nitric, hydrochloric and hydro- 
bromic acids are formed in the combustion as well as sulphuric acid. 
The total acid is neutralised with sodium hydroxide in a quartz fiask 
using phenolphthalein as indicator. After the addition of sulphuric acid 
in an amount exactly equivalent to that of the sodium hydroxide added, 
the volatile acids liberated are driven off by repeated evaporation on the 
water-bath with the formation of sodium sulphate, whilst the sulphuric 
acid originally present forms sodium bisul^hate. Titration then of the 
bisulphate corresponds with that of the original sulphuric acid. 

Determination of Phosphorus, The organic substance is destroyed either 
by fusion with sodium carbonate and potassium nitrate or by boiling with a 
mixture of nitric and sulphuric acids by which the phosphorus is oxidised to 
phosphoric acid. The acid is quantitatively precipitated with the ammonium 
molybdate reagent of N. v, Lorenz (JZ. aned, Chem,. 1912, 51, 161) and weighed as 
ammonium phosphomolybdate or detennined volumetrically by dissolving the 
precipitate in excess^ of standard sodium hydroxide solution, boiling oif the 
ammonia, and titrating back the excess of alkali. An analysis accurate to 



626 


THE EXTRA PHARMACOPCEIA 


± 0’1% is easily obtained, because the precipitate weighed is 63 times as heavy 
as the phosphorus which it contains. By the titration method one atom of 
phosphorus requires 28 equivalents of alkali. 

Jf the organic substance also contains arsenic, then a mixture of phosphoric 
and arsenic acids is obtained by the decomposition. The latter must be removed 
before precipitation by^ reducing the pentavalent arsenic with hydrazine in 
hydrochloric acid and distilling off the trichloride in a slow stream of hydrogen 
chloride (R. Kuhn, Z, physi^. Chem., 1923, 129, 64). 

Determination of Arsenic and Antimony, Arsenic is determined as 
magnesium ammonium arsenate. Antimony is determined as the tersulphide. 
The two methods can be combined to separate and determine arsenic and 
antimony. — ^F. Hecht and M. v. Mack, Mihrochimica Acta, 1937, 2, 218. 

Micro-titration of Calcium, Take a solution of the sample; ammonium 
oxalate and 1 drop of bromo-cresol purple are added. The pH is adjusted 
until the solution is of a grey colour, and after standing 1 hour, the liquid is 
centrifuged. The supernatant liquid is decanted and the precipitate suspended 
in ammonium oxalate and again centrifuged. The precipitate is dried and 
heated in^ a mufSe-furnace at 475° to 525° for 20 to 30 minutes. The tube 
is placed in boiling water and hot boric acid solution added. The precipitate 
of calcium carbonate dissolves. The solution is diluted with water and titrated 
with sulphuric acid to the pH of a solution of boric acid of equal concentration, 
using Patterson's Indicator, with an external control. — ^A. E. Sobel and S. 
Sklersky, J. bid. Chem., 1938, 122, 665, 

Determination of Alcohol in preparations. The solution suitably 
diluted to contain about 1 ml. of ethyl alcohol is mixed with 1 -5 ml. of cone, 
sulphuric acid and titrated against potassium dichromate solution at 100°, 
using the leuco-base of methylene blue as external indicator. — h.. I. Matin 
et at,, per Brit. chem. Abstr. (B), 1940, 169. 

General Groups. Microchemical methods are also used for the determina- 
tion of special groupings in organic substances, including carboxyl, hydroxyl, 
amino, methoxyl or ethoxyl, jV-methyl or ethyl, acetyl and benzoyl groups. 

Physical Constants. Micro-methods have been developed and are much 
used for the determination of the common physical constants. An accurate 
boiling-point determination can be made with a fraction of a drop of liquid. 
This is contained in a capillary tube about 1 mm. bore which is drawn out very 
fine at the lower end and sealed in such a way that a minute bubble of air is 
enclosed below the liqud. This capillary is then attached with a drop of liquid 
on a glass plate fixed by a rubber band to a thermometer and immersed m a 
heating bath. On heating up, the air^bubble expands slowly until the boiling- 
point is reached and then suddenly increases in volume, driving the drop of 
liquid to the level of the surface of the bath — ^the temperature at which this 
occurs is the boiling-point of the liquid tested. Micro melting-points are deter- 
mined with a tiny fragment of material on a cover-glass heated on an electrically 
heated copper block which has a central hole so that the melting can be observed 
under a microscope. The method is particularly useful if the changes are 
observed with crossed Nicols. At the melting-point a sudden darkening occurs. 

For description of apparatus and methods suitable for inorganic quantitative 
micro-analysis see Lectures by Professor H. V. A. Briscoe and Dr. J. W. 
Matthews, given March 1934 to Institute of Chemistry. Other References : — 
Lekrbuch der Mikrochevtte, 2nd Edition, by Friedrich Emich; Die Praxis der 

0 uantitativen organischen Mikro-analyse, by A. Friedrich; Handbook of 
hemical Microscopy, by Chamot and Mason: Recent Advances in Andytical 
Chemistry, Vol. II (Micro-chemistry), edited by Dr. Ainsworth Mitchell, 


SPECTROPHOTOMETMC ANALYSIS 

When light passes through any homogeneous transparent 
medium it emerges diminished in amount. Part of the light may 
be scattered at the surface, part scattered in the interior and part 
regularly reflected at the surfaces. The remainder of the light which 
is lost is said to be absorbed. It may be transformed into heat or 
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into fluorescent or phosphorescent light of different wavelengths 
horn its own or it may cause ionisation or chemical action. The 
study of the absorption of light by substances in solution has 
proved of considerable assistance in analysis. Absorption spectra 
have been studied at all wavelengths of light — ^in the infra-red 
region, in the visible region and in the ultra-violet region. Largely 
due to the expense of the apparatus necessary, infra-red absorption 
spectra have not yet been so widely applied to technical problems 
as have absorption spectra in the visible and ultra-violet regions. 

Quantitative absorption spectroscopy depends upon two impor- 
tant laws — Lambert’s and Beer’s. 


Lainbert*s Law states that in passing through layers of equal thickness of a 
homogeneous material, equal fractions of the incident radiant energy are 
absorbed. Hence the proportion of the incident light absorbed by a particular 
material depends upon the thickness of the column of material in which 
absorption occurs. The diminution of the intensity of the incident light, -rfl, 
occwring on passing through a small thickness, ds^ of medium is proportional 
to the intensity of incident light and to Hence — dlccl X ds or dl * kT ds 
where k' is a constant depending on the medium and is termed the absorption 
dl 

coefficient. Rearranging — -j- integrating for a layer of thickness 

where lo is the intensity when ^ - o and I is the intensity of the emergent 
beam, then , v .r ,, . 

loge Ib/I « k's - Extmction «• E 
or in common logarithms logio lo/I " where k «« k'/2’803. 


Beer*s Law states that the amount of light absorbed is proportional to the 
number of molecules in the light path. Thus a 10 cm. layer of M/1000 solution 
exerts the same effect as a 1 cm. layer of M/100 solution or a 1 mm. layer of 
M/10 solution. Beer’s Law does not apply in all cases over wide variations in 
concentrations. The value of k therefore depends on the nature of the medium 
and on the concentration, so that k ^ €c where € is the molecular extinction 
coefficient when the concentration is expressed in gramme molecules per litre. 

The extinction E is therefore given by E log lo/l - €cs. 

Both the optical density E and the molecular extinction coefficient ^ are 
used in expressing the results of absorption measurements and since the 
absorption varies with the wavelength of light used ( A) results are usually set 
down graphically with ^ or log^ (or E or logE) as ordinates against X 
abscissae. The logarithmic curves have advantage when £ and hence E varies 
over a wide range. 

The value of the extinction E is therefore independent of the intensity of 
the light used, but is determined by the thickness, concentration and nature 


of the medium in the path of light. The expression EJ indicates the amount 
of light absorption occurring in passing through a layer of thickness s of a 
material in solution in concentration c, 

ExHnction Coefficient, E][^,a. is the commonly expressed form of the 
extinction coefficient and is readily calculable thus: if a 0*25 cm, layer of a 
0*05 per cent, solution transmits 4/5 of the incident light at 325m/<tthen 
- losS/4 - 0-0969 




0-0969 X 1 X 1 

7-752. 

0*25 X 0*05 


The use of a standard method of expression of the extinction coefficient as 
cm. rentiers easier the comparison of similar solutions and the uniform con- 
version into other expressions and is specially useful in dealing with mixtures 
or substances of unknown molecular weight. 


The Spekker Photoelectric Abeorptiometer^ Measure- 
ment of absorption of light in the visible region of the spectrum is 
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involved in all colorimetric determinations but because of the 
inherent diflBculties attendant on visual measurement the value 
of a photo-electric cell has become increasingly appreciated. 
Several instruments are available for photo-electric measurement 
of the absorption spectra at wavelengths in the visible region, and 
are sometimes referred to Erroneously as photo-electric colori- 
meters. Since they do not measure colour but the absorption of 
light by the coloured mixture of solution and reagents they are in 
fact absorptiometers. One such instrument which is finding 
increasing application is the Spekker Photoelectric Absorptiometer. 
A 100-watt projector lamp, mounted in a cylindrical housing in the 
middle of the instrument and operated from the electric mains 
supply, is the source of light. A lens mounted in the housing to 
the right of the lamp, forms a parallel beam of light which passes 
through the specimen being examined and falls on another lens 
which forms an image of the lamp filament on the indicating 
photocell. A calibrated variable aperture mounted immediately 
in front of the lens system, enables the intensity of the light falling 
on the photocell to be varied by known amounts. Since there is an 
image of the filaments on the cell there is no change in the cell area 
illuminated when the aperture alters. The scale associated with 
the aperture is so calibrated that if R is the reading corresponding 
to a degree of opening such that the amount of light transmitted 
is 1/a of that admitted when the aperture is fully open then 
R log a, this function being chosen because it is approximately 
linear with the concentration of a solution, over small ranges. 
Light from the lamp also falls on a compensating photocell to the 
left of the instrument through a glass cell containing water, a filter, 
and an iris diaphragm by means of which the amount of light 
falling on the photocell can be varied. The two photocells are 
connected in opposition across a galvanometer so that when the 
photo-electric currents given by the cells are equal, the gal- 
vanometer shows zero deflection. If the light incident to the 
specimen is unfiltered the response of the indicating photocell 
with respect to selective absorption may be small. If, however, 
the light passing through the specimen is from that part of the 
spectrum which is being absorbed in greatest amount the response 
of the photocell will be considerably increased, a condition 
achieved by the use of filters which are available. 

Technique, For comparison of the amount of light absorbed 
by two solutions the cell containing the more deeply coloured 
liquid is put into the beam and the calibrated variable aperture is 
opened to its fullest extent by setting the drum at zero. The iris 
diaphragm in front of the compensating cell is adjusted until the 
galvanometer shows zero deflection. The cell containing the less 
deeply coloured solution is then pushed along by means of a slide 
until it comes into the beam falling on the indicating photocell. 
The calibrated variable aperture is now adjusted by means of the 
drum until the galvanometer returns to zero and the reading of 
the scale associated with the calibrated variable aperture is 
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observed. Calibration curves are then drawn for drum readings 
against known concentrations of the material being examined. 
Provided concentrations and filters are chosen to give the optimum 
extinction, readings can be obtained corresponding with an 
accuracy in concentration of 1%. 

Applications. Among practical applications of the photoelectric absorp- 
tiometer are: — 

The precise determination of pH values by means of indicators for which 
an accuracy of 0-02 to 0*04 jbH has been achieved. — Lothian, Trans. Far. Soc.f 

1937, 33, 1239. 

Tne determination of small quantities of manganese, chromium, molybdenum, 
vanadium, phosphorus, iron, titanium, copper. — ^E. J. Vaughan, The Use oj 
the Spekker Photoelectric Absorptiometer in Metallurgical Analysis, Institute 
of Chemistry Lecture, London, 1941, 

The estimation of vitamin A and carotene with the photoelectric absorptio- 
meter, utilising the antimony trichloride reaction. — C. J. Koehn and W. C. 
Sherman, J. biol. Chem., 1940, 132, 527; also Dann and Evelyn, Biockem. «/., 

1938, 32, 1008. 

The determination of phosphorus by measurement of the spectral trans- 
mission of the blue colour obtained by reduction of the sodium molybdate 
and phosphorus complex with stannous chloride, in a photoelectric absorptio- 
meter. — T. D. Fontaine, Industr. Engng Chem. {anal. Edn.), 1942, J/, 77. 

The determination of iron by measurement of the spectral transmission in a 
photoelectric absorptiometer of the a : a'-dipyridyl compound. — R. A. Koenig 
and C. R. Johnson, J. biol. Chem., 1942^ liS, 159. 

The determination of 17-ketosteroids in urine extracts by measurement of 
the absorption by solutions treated with alkaline w-dinitrobenzene in alcohol, 
in a photoelectric absorptiometer. — ^A. F. Holtorff and F. C. Koch, J. biol. 
Chem., 1940, 135, 377. 

The determination of vitamins Da and Da by modification of the colour 
test of Brockmann and Chen {Anedpst, 1936, 629) by use of a reagent consisting 
of antimony trichloride in chloroform witb addition of acetyl chloride and 
measurement of tin light absorption at SQQma spectrophotomctrically.—C. H. 
Nield, W. C. Russell and A. ^immerli, J. biol. Chem., 1940, 13(>, 73. The 
photoelectric absorptiometer is also known to be quite suitable with the 
appropriate filter for this measurement. 

Aneurine may be determined by measurement of the absorption in the reddish 
solution of variable tint in a photoelectric absorotiometer, produced by the 
Peters colour test, using an alkaline solution of diazotised sulphanilic acid 
containing formaldfehyde. — ^A. L. Bacharach (Private communication). 

Many metals may be determined by the use of organic reagents, the 
determination of small quantities being possible by measurement of the light 
absorption in a photoelectric absorptiometer and preparation of calibration 
curves. 

Ultra-violet Absorption Spectroscopy. Many substances 
in solution, both inorganic and organic, exhibit pronounced 
selective absorption at wavelengths in the ultra-violet region, 
2000 to 4000 A being the range commonly employed. Ultra- 
violet absorption spectroscopy has, therefore, found wide appli- 
cation in the solution of chemical problems, and the refinement of 
photometers for use with spectrographs has brought . about the 
required accuracy in quantitative work. Many instruments are 
available for absorption spectroscopy in the ultra-violet region, 
including those for visual use where measurements are made by 
the aid of photography, and those employing photoelectric methods 
of measurement of light intensity. Widely differing though they 
are in detail of design, all spectrographs for use in the ultra-violet 
region have certain features in common — flight from a suitable 
source passes through the solution being examined, then through 
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a collimating quartz lens, then through a quartz biprism, so 
constructed as to eliminate the double refraction of quartz, and 
finally through a lens system on to a photographic plate. By 
employing a constant deviation prism, the collimator and the 
telescope can be rigidly fixed, and rays of successive wavelengths 
brought into view by rotation of the prism on a vertical axis by 
means of a drum graduated directly in wavelength. In order to 
overcome the effects of variation of light intensity at different 
wavelengths a suitable device is mounted in front of the spectro- 
graph, Such an apparatus is the Spekker spectrophotometer. 

The Spekker Spectrophotometer Light from a suitable 
source of ultra-violet rays passes towards the inner edges of two 
quartz rhombs from which the beams are diverted upwards and 
downwards respectively, to be reflected forward through two 
quartz tubes, in one of which is placed the absorbing liquid and 
in the other the liquid with which comparison is to be made. For 
example, in the one tube there may be a substance in solution, and 
in the other tube the solvent only. The beams from the rhombs 
pass, the one through a fixed rectangular aperture and the other 
through an aperture the size of which can be varied by means of 
a micrometer screw, rotated by a drum, with an index which 
travels along a helix in the drum. After passing through the 
absorbing substance and the non-absorbing substances the beams 
pass through quartz lenses, the focal length of which is such that 
an image of the light source is formed on the face of the slit of the 
spectrograph. A second pair of quartz rhombs is arranged to bring 
the beams of light together on to the slit, in such a way, that the 
image falling from the top rhomb and that from the bottom rhomb 
on the slit form a complete image of the light source. The 
spectrophotometer is rigidly attached to the spectrograph. Several 
photographs are then taken, one below the other by raising the 
dark slide by means of a handle, with various widths of the 
adjustable aperture. In this manner a number of pairs of spectra 
are obtained and since spectrographs can be obtained adjusted for 
working with ranges of wavelengths, a wavelength scale can be 
printed in the spectrum and is developed on the plate with the 
spectra. One spectrum of each pair is cut down in intensity 
uniformly along its length by a known amount, whilst the other 
has its intensity locally reduced by reason of the absorption of the 
liquid being examined. There are certain places in the two 
spectra where the intensities match, these are noted and the wave- 
length corresponding to them observed. Knowing the width of 
the aperture corresponding to that particular pair of spectra the 
absorption of the liquid can be deduced. Each position of the 
aperture corresponds to a definite reduction in intensity of 
light, and so the drum can be graduated directly in extinction 
coefiicients. Thus can be constructed a graph of the variation of 
extinction coefficient with wavelength, inflections in the graph, 
especially maxima, corresponding with characteristics of the 
substance under examination. Various sources of ultra-violet 



SPECTROPHOTOMETRIC ANALYSIS 


631 


light are used, commonly employed being a condensed spark 
between nickel or steel alloy electrodes. For finer details a 
continuous spectrum is desirable, and may be obtained by a 
hydrogen discharge lamp or a high tension under-water spark 
between tungsten electrodes. 

For the principles governing the choice of photographic plates, 
details concerning the purification of solvents and construction of 
cells see The Practice of Absorption Spectrophotometry ^ Tw>'man 
and Allsopp, London, 1934. Hexane, heptane, and cyclohexane 
are commonly used solvents for ultra-violet spectroscopy, suitably 
purified materials for such work being commercially available. 

Applications. Ultra-violet spectroscopy has been of value in 
elucidation of structural problems in inorganic as well as organic 
chemistry. A recent survey of applications to inorganic chemical 
problems is included in Absorption SpectrCy R. A. Morton, Ann. 
Rep. Chem. Soc., Lond.^ 1941, pp. 9-14. Wider applications to 
technical problems have resulted from the study of ultra-violet 
absorption spectra of organic substances. Since extinction 
coefficients of organic compoimds generally can vary over a wide 
range it is important, especially with the more transparent 
substances, to have the material as pure as possible though many 
applications to mixtures have been successful. All saturated 
hydrocarbons, cyclic or acyclic, show negligible absorption. If 
a group T is introduced into one saturated hydrocarbon and the 
new molecule is still transparent, the group is itself transparent 
and will not endow any other hydrocarbon with selective absorp- 
tion. If, on the other hand, a group A confers selective absorption 
on one saturated hydrocarbon it will do so to all saturated 
hydrocarbons and is itself an absorbing group or chromophore. 
Among the more important chromophores are >C = O, — CH = 
CH — , >C=C<, — CH=N — , — ^N=N — . In many homologous 
series, e.g., CH 3 (CH 2 )«A(CH 2 )wCH 3 the absorption spectrum is 
independent of n and if a compoimd contains two similar chromo- 
phores separated by CH 2 there is little change in absorption. 
Among pairs of substances indistinguishable spectroscopically 
are: succinic and glutaric acids; diphenoxymethane and 
diphenoxydecane; ethylbenzene and benzylethylene. Compounds 
containing a single ethylenic linkage, e.g., CHs*CH = C(CH 8 ) 2 , 
show strong absorption in the extreme ultra-violet, the band being 
displaced to longer wavelengths with the introduction of con- 
jugation. With increasing conjugation the absorption is dis- 
placed again in the direction of longer wavelengths and increases 
in intensity. 

Technical Applications. Among technical applications of ultra-violet 
spectroscopy are examination of chemical warfare materials, colloids and 
metallic films, dyestuffs and textiles, electrical industry materials, foodstuffs 
and fermentation products, glasses and glazes, hydrocarbons, fuels and mineral 
oils, iron and steel, leather, oils and fats, paints and pigments, paper and 
cellulose, printing inks, resins and plastics, rubber, sugars and starches, bio- 
logical materials, vitamins and hormones, terpenes and essential oils, purines 
and alkaloids, proteins and enzymes. A bibliography and brief abstracts of 
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866 papers published between 1932 and 1938 are given m Absorption Spectro^ 
photonfetry and its Application, O. J. Walker, London, 1939. 

Pharmaceutical and Analytical Applications, Among apphcata^ 
ultra-violet absorption spectroscopy of pharmaceutical and analytical 
interest and importance are the following:— ^ i 

Vitamin A. Vitamin A exhibits selective absorption of ultra-violet light 

1932 (First Addendum 1936, and Second Addendum 1940, 21). trom the 
value of Erfm the value of vitamin A activity in international units per gratae 
is obtained by multiplying the ultra-violet absorption by a factor declared by 
It. Coi^isaon on Biological Standardisation ot the Health 

teiiS teL?a^^rof Nations Is the factor to be used The factor 
at Snt to use is ISO^but to the United States ot America higher factors 
are used. Although the factor tor converting e} •»„. at 325 iiyt into nttetmtional 
Sts oer gramme may be controversial. J. R. Edisbury (A«niy.«, 1940 492) 
w?esB thlt ^ bigSr factors used to America originated ttoough ti^aent 
Satton of toe rarotene when llie U.S.P. Reference Oil was cdibrated. 
Edfebu^ rSom ilSt the conversion factor of 1600 is applicable for fish hyer 
fitovSceral products and of 1200 for whale Uver products. Pmified crystaUme 
vtoLS^A eiS^d by H. N. Holmes and R. E. Corbet (d. Am^. chem. So, 
1937 59 2042) had 2000. Vitamin A to oils is usually determined by 

measurement of the absorption at 323 mil of a solution of the unsaponifiable 
fraXn”f ?he oil in oycloftenane. The o&ct ot the solvent used on the value 
of eIIL has been discussed by D. C. M. Anderson and N. Evem (Analyu, 
1941 Toe) who consider cyclohexane to be preferable to hJ 

absolute a'lcohol. Although in many cases .““Of, 

measurement of the ultra-violet absorption on a dilution of the oil hselt, yet 
verv misleading results may occur due to irrelevant absorption catiscd by 
glycerides or cobured materials in the oils. It is therefore *9 hSnJthS 

vitamin A on the unsaponifiable fraction of the oil, 

Kocnfi nn the Society of Public Analysts recommendation (Analyst, fOo) 
bv T R 1946, 492). For artifically vitamimsed 

oils,^p?ovfded lamplcs of the oil before vitaminisation are available for ujie as 
control, reliable results can be obtained by direct measurement of E^jm. 

325 mti on dilutions of the vitaminised oil and control in cj/’dohexane. 

(For^further information see AbsorpUon ^P^ctr^ Vitamins, Hormones and 

^ of viiamin A a 

--fhe viTAMETER-is available, depending on the use of a screen of fluorescent 

Vitamin B,. Aneurine hydrochloride may be determined in soUitions by 
measurement of the absorption at 247 mji. The ® ' ^194? 329) 

pliotometric method is discussed by K. H. Coward (Quart. J. Pharm., 1941. rf/a). 

Calciferol. The photolability of calciferol^ necessitates special precautions 
for determination of its absorption spectrum eJ 'V at 265 being not less than 
460 f Addendum 1936 to British Pharmacopoeia 1932). S. K. Crews ^d E. L. 

19397588) recommend a continuous flow method as the 
most accurate means of determination. ^ 

Oils Halibut-liver oil may be distinguished from rnixtures containing 
whaMver oTby toffato Sat halibut-livir oil shows “ 
r“omtion oirve at 328 mu, tlie value at 295 to 300 

75 pS cent, of the 328 m/x values. Whale-liver oil does not show th® ^ 

328^ mu, the value at 300 m/A being approximately the same as at ^8 ^ 

that the curves show practically a straight line between 

Admixture of whale-liver oil with halibut-liver oil would 

pe^lfsls m7?o be displaced towards the lower 

b^ond. Analyst, 1938, 1940 223) 

of halibut-liver oil are quoted by Elyidge (pMori. «/. .--.siiifiAs ^ a test 

Second Addendum (1940) to the British Pharmacopcera 1932 includes ^ a tesr 

for purity of halibut-liver oil the requirement that the ultra-violet absorption 
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at 300 mu, is not greater than 75 per cent, of that at 328 mu (absence of whale- 
liver oil)* 

Since the extinction coefficient of olive oil at 268 rap, is 11, while that of 
tea seed oil is 690, spectro:photometric examination is sometimes of value for 
the detection of tea seed oil in olive. The presence of 1% of tea seed oil 
produces a distinct inflection in the absorption curve of olive oil at 268 mu 
and of 5%, a distinct maximum absorption. (Judd Lewis, Analyst, 1935, 60, 
16; but see also Elvidge, Quart, J, Pharm., 1941, 147.) For value of ^kra-^ 
violet absorption spectra in assessing quality of linseed oils see J. H, Mitcfiell 
and H. R. Kraybill (Industr. Engng Chem. (janal. Edn.), 1941, 13, 765). 

Stilboestrol and Hexoestrol. A maximum occurs in the absorption 
curve for stilboestrol at 239 rap, Ej^m. being 600. Hexoestrol exhibits maxima 
at 229 mp and at 281 mp. These have been used for the determination of 
stilboestrol and hexoestrol in tablets. — (Elvidge, Quart. J. Pharm., 1939, 347. 

Steroid Hormones and their Derivatives. Spectrophotometric methods 
have been applied to the determination of oestradiol benzoate and progesterone 
in oily solutions. — ^Elvidge, Qucart. J. Pharm., 1939, 347, 

Alkaloids. Absorption spectra for many alkaloids have been published, 
including cocaine and its analogues, hyoscyamine, atropine and hyoscine, 
ephedra alkaloids, morphine and its derivatives (Ellinger, Tabuhse Biological, 
1937, scii, 313; 1938, xvi, 290, 292, 306) and have been re-examined by Elvidge 
{Quart. J. Pharm., 1940, 224) who has successfully applied them to the assay 
of powdered ephedra, powdered ipecacuanha and opium pill {Quart. J. Pharm., 
1941, 134). Among other substances of pharmaceutical interest and importance 
Elvidge has found that the absorption spectra of the following are likely to be 
of value; barbitone, phenobarbitone, diallylbarbituric acid, sodium methyl- 
ethylbutylbarbiturate, root-growth-stimulating naphthalene and indole 
derivatives, hexylreaorcinoL menaphthone, aneurine hydrochloride and 
sulphonamides {Quart. J. Pharm., 1940, 219; 1941, 134). R. E. Stuckey has 
also examined under various conditions the absorption spectra of barbituric 
acid, barbitone, phenobarbitone and their methyl derivatives, but points out 
that ultra-violet absorption spectra will not readily differentiate between 
barbitone, phenobarbitone or their 1 -methyl derivativcsj although the peak in 
alkaline solution will be of value in analysis for determining small amounts of 
these substances in viscera, urine and cerebrospinal fluid {Quart. J. Pharm., 
1940, 312; 1941, 217). 

As a result of the examination of an increasing number of samples of 
pharmaceutical substances, the application of spectrophotometric analysis to 
their determination in mixtures and other preparations which are otherwise 
difficult to examine, is likely to become of increasing importance. 

Other References’. — R. A. Morton, Practical Aspects of Absorption Spectro- 
photometry, Two Lectures to Institute of Chemistry, London, 1938; T. R, 
Hohness and V. R. Potter, Spectrometric Studies in Relation to Biology, Ann, 
Rev. Biochem., 1941, 10, 509; W. R. Erode, Chemical Spectroscopy, London 
and New York, 1939; Spectrophotometric Terms and Sy?nbols, Analyst, 1942, 
164, 227. 
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CHEMICAL TESTS & MICROSCOPIC METHODS FOR 
THE EXAMINATION OF URINE, BLOOD, FiECES, 
STOMACH CONTENTS, 

URINE 

The constituents of urine are derived in part from material 
absorbed from the digestive tract but not required by the body, and 
in part from the end products of metabolic processes conveyed in 
the blood stream from the various tissues to the kidneys. In 
practically all the more serious pathological conditions marked 
changes occur in the nature or the proportion of the constituents 
of urine and the examination is therefore of great diagnostic value 
in ascertaining the presence or the progress of disease. 

The yellow colour is due to pigments, e.g., urochrome. 
Blood pigment gives a red or brown, smoky colour. Urine which 
changes to a red colour on adding alkali is sometimes passed by 
patients taking phenolphthalein. Dark black urine suggests 
alkaptonuria, melanotic tumours or phenol poisoning. Bile 
pigments give an orange or brown colour, me colour being 
imparted to the froth on shaking. A port-wine colour is given in 
the presence of an excess of porphyrins. An appreciable amount 
of methasmoglobin imparts a brown colour. A blue or green 
colour is usually due to the taking of methylene blue. Very rarely 
it is due to the presence of indigo derived from an excess of indican. 

The normal reaction is slightly acid (pH 6*0), due partly 
to acid phosphates and partly to free organic acids. Urine may 
become slightly alkaline after a full meal. On standing, it becomes 
alkaline owing to decomposition of urea and formation of 
ammonia. A similar marked alkalinity of freshly voided urine 
may be due to ammoniacal decomposition and may occur in severe 
cases of chronic cystitis. 

The specific gravity of urine at 60®F. is usually between 
I *01 5 and 1 *025. It is low in chronic interstitial nephritis, diabetes 
insipidus and many functional nervous disorders. It is high in 
fevers and diabetes mellitus. 

The total solids of the urine of a healthy adult amount to 
about 60 grammes or 950 grains per diem. A quick clinical 
method of determining the total solids is to multiply the last two 
figures of the specific gravity by the number of ounces voided 
and to add one-tenth of the product. This gives the amount in 
grains, e.g., 45 X 20= 900+ 90^=990 grains. 

For quantitative examinations, a sample of the 24 hours 
excretion should be examined. For most qualitative examinations 
the first morning specimen is the best. In the case of female 
patients, where a microscopical examination is required, a catheter 
specimen should be obtained if possible. 
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Microscopic Examination. 

The chief objects to be sought for are blood, pus, epithelium, 
casts, chemical deposits (crystalline or amorphous) and parasites. 
The centrifuged depositor sediment should be used; a drop on 
a slide is covered with a cover slip and studied with a 2/3 and 
1/6 inch objective. For accurate estimation of red blood cells or 
pus, the cells in the fresh uncentrifuged urine should be counted 
in a Fuchs Rosenthal cerebrospinal fluid counting-chamber. (Blood 
is dealt with on p. 645.) 

Epithelium. 

Epithelial cells are present in normal urine and have no patho- 
logical significance. They are larger than pus cells, rarely round, 
usually non-granular and have a small central nucleus. It is im- 
possible to determine the region of the urinary tract from which 
epiflielial cells have been derived, but a rough classification may 
be made. Angular squamous epithelium comes from the vagina. 
Cells from the ureter or pelvis of the kidney are small and round, 
resembling polymorphonuclear leucocytes except that their nuclei 
are definitely round. Such cells are commonly seen in specimens 
collected by ureteric catheterisation and must be distinguished 
from pus corpuscles. Fragments of tumours of the urinary tract 
should be teased out and stained, or, better, cut into microscopic 
sections. The recognition of isolated cells from a neoplasm is 
impossible. 

Chemical Deposits. 

The detection of a crystalline or amorphous deposit in the urine 
is no evidence that this substance is being excreted in excess, 
and in a case of calculus the chemical composition of the urinary 
sediment does not necessarily indicate the nature of the 
stone. 

I n acid ur ine» the only urinary deposits likely to be found are 
urates, unc aci3, calcium oxalate, stellar phosphates and cystine. 
Urates are amorphous, brown or pink, and disappear on wanning. 
Uric acid appears in many different forms as yellow or brown 
crystals which are soluble in sodium hydroxide (or lithium 
carbonate) and reprecipitated by hydrochloric acid. Calcium 
oxalate occurs as clear, colourless, octahedral crystals with an 
envelope appearance, or as dumb-bell shaped crystals. The 
crystals are insoluble in acetic acid but readily soluble in hydro- 
chloric acid. Stellar phosphates are composed of calcium 
hydrogen phosphate and are readily soluble in acids. They appear 
when the urine is nearly neutral. They form long, narrow, flat 
prisms which are frequently collected in bunches or rosettes, or 
which may be fine and feathery. Cystine occurs only in patients 
with the rare congenital abnormality of cystinuria. The crystals 
occur as irregular hexagons with clear-cut straight sides; they sre 
insoluble in acetic acid and ether, but soluble in hydrochloric acid 
and in ammonia and other alkalis. They occur only in acid urine. 
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In alkaline urine^ the conmionest deposits are ammonium 
urate, amorphous phosphates, triple phosphates, calcium carbonate 
and calcium oxalate. Stellar phosphates sometimes occur. 
Ammonium urate forms a brownish deposit, soluble on warming. 
Amorphous phosphates form a white amorphous deposit, soluble 
in acetic acid. Triple phosphates form clear colourless crystals 
of various shapes and sizes, the typical ones being shaped like a 
knife-rest; they are soluble in acetic acid. Calcium carbonate 
forms a white deposit which may be amorphous or consist of 
dumb-bell shaped crystals. It dissolves in acid with effervescence. 

In cases of acute liver atrophy, leucine and tyrosine may be 
found in the urine. Leucine crystals appear as yellow spheroids, 
with radial and concentric striations, and are soluble in acids and 
alkalis. Tyrosine forms brush-like tufts of fine needles which are 
soluble in ammonia and hydrochloric acid, and insoluble in acetic 
acid. 

The follozoing constituents of urine are dealt with in approxi- 
mately alphabetical order. 

Acetone and Allied Bodies 

The bodies which often form abnormal urinary constituents 
comprise acetone, acetoacetic acid and j8-hydroxybutyric acid. 
Their presence is usually due to the incomplete metabolism of fat, 
as for example when the tissues are deprived of carbohydrate. 
The chemical relationship between them is shown thus: — 
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j3-Hydroxybutyric acid 

Acetoacetic acid 

Acetone 


Quite probably j8-hydroxybutyric acid and acetoacetic acid are 
normally formed in the body during the splitting up of fat, but 
they are then fully oxidised. 

It may be observed that the clinical significance of either 
acetoacetic acid or acetone ( ^-hydroxybutyric acid is not usually 
tested for) is the same. 

Ketosis. This term is applied to the presence of acetone bodies in the blood 
or urine in abnormal quantities, their presence in the blood constituting 
ketonaemia and in the urine ketonuria. Ketosis is a symptom and not a disease 
and may arise from any condition which deprives the body of adequate carbo- 
hydrates in a combustible state. In the absence of carbohydrates fats are in- 
completely oxidised which results in the over-i>roduction of ketone bodies. 
Ketosis should not be confused with acidosis since its occurrence does not 
necessarily infer an acid condition either of the blood or urine. The most 
mportant disease in which ketosis is likely to appear is diabetes, in which the 
cause is primarily an inability to utilise the glucose resulting from carbo- 
hydrate ingestion, but in practice ketosis is more commonly met with in non- 
diabetic than in diabetic conditions. Starvation will produce ketonuria, even 
the temporary starvation due to prolonged vomiting, especially in children. 
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Qualitative Tests for Acetone Bodies, 

Gerhairdt’s test consists in adding 10% ferric chloride solu- 
tion drop by drop to the urine. At first a precipitate of ferric 
phosphate appears, and when this seems to have reached a maxi- 
mum it should be filtered. If the filtrate shows no colour, a few 
more drops should be added, and the development of a red colour 
shows the presence of acetoacetic acid. The colour should be 
compared with that obtained on adding ferric chloride to normal 
urine. A positive reaction indicates a severe degree of ketosis 
but a negative reaction does not signify that the patient is 
free from the dangers of ketosis. This is partly owing to the 
relative insensibility of the reaction and partly owing to the fact 
that acetoacetic acid is converted on standing into acetone, 
which does not respond to Gerhardt’s test. Various drugs cause 
a similar coloration with ferric chloride, but such fallacies are 
easily overcome by boiling another sample of the urine prior to 
testing. If the colour is due to acetoacetic acid, a negative 
reaction will be given by the boiled urine because the acid is 
volatile. The colour due to drug derivatives on the other hand is 
not affected by previous boiling of the urine. 

Rothera’s test for acetone and acetoacetic acid is a much 
more delicate test for ketosis. About 20 ml. of urine should 
be saturated with ammonium sulphate and a few drops of 
a freshly prepared dilute solution of sodium nitroprusside, 
Na 4 Fe 2 (CN)io(NO)a, 4 H 2 O, added (soluble 1 in 2^). 2 or 3 drops 
of 10% ammonia are added and the tube shaken. If the reaction 
is positive, a delicate permanganate tinge develops and gradually 
deepens. A brown colour does not constitute a positive reaction. 

The amount of acetoacetic acid can be judged by the depth of 
the colour and the rapidity wdth 'which it develops. A quick strong 
reaction corresponds to 0*25% and a slow weak reaction to 
0*0005%. Intermediate reactions indicate proportional concen- 
trations of acetoacetic acid (Kennaway), There are no fallacies 
in Rothera’s test. A moderately strong positive Rothera*s test is 
not of such grave importance as a positive Gerhardt's reaction. 

LegaPs test is similar. The nitroprusside is added to the 
specimen or to a distillate made slightly alkaline with potash. A 
red colour, changing rapidly to yellow, is positive. Acetic acid 
added gives a reddish-violet colour changing to blue. 

The limiting concentration in Legal’s test is, for acetoacetic acid, 6 mg. per 
litre, and for acetone 100 mg. per litre. — J, chem. Soc. Abstr,^ 1925, 1490. 

Iodoform Test. Distil the sample, make the distillate alkaline 
with potash, and add a little iodine solution (not an alcoholic 
solution). The formation of iodoform, recognised by the yellow 
turbidity and the odour, indicates presence of acetone. Micro- 
scopic examination is more conclusive than the odour. 

Determination of acetone in urine — formation of iodoform in the usual way 
converting into silver iodide, and weighing. — Yearb, Pharm. 1919 56. 
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Scott- Wilson Test* Place one drop of Scott-Wilson reagent 
(see p. 57) on a microscopic slide and invert slide to form a hang- 
ing drop. Place the slide over the mouth of a flask containing the 
urine or blood and leave for 2 minutes. When acetone is present, the 
drop shows a fine white clouding or precipitate. A rough estimation 
of the amount of acetone present may be obtained as follows; — 

Faint trace Opalescence 0*005% 

Trace Faint turbidity 0*01% 

Moderate trace Turbid 0*025% 

Heavy trace More marked 0*05% 

Moderate amount Very marked 0*075% 

Large amount ......... Precipitate 0*1 % 

Compare by setting up a series of tubes containing acetone from 0*1% down 
to 0*005%. — A. Wallhauser, J. A met, med, Ass.^ ii/1928, 21. 

Riegler’s Test. Differentiates acetone and acetoacetic acid 
in urine. 10 ml. of the specimen is acidified with 5 drops of 
30% acetic acid and 5 drops of Lugol’s iodine solution is added. 
Shake out with 2 to 3 ml. of chloroform. No colour appears if 
acetoacetic acid is present. The iodine is absorbed by the aceto- 
acetic acid, forming a colourless compound. 

Hurtley*s Test for Acetoacetic Acid. To 10 ml. of urine 
add 2*5 ml. of concentrated hydrochloric acid and 1 ml. of 1% 
sodium nitrite. Shake and allow to stand two minutes. Add 15 
ml. of strong ammonia followed by 5 ml. of 10% ferrous sulphate 
or a solution of ferrous chloride of equivalent strength (2 g. Fe 
in 100 ml.). Shake and pour into a 50 ml. Nessler glass. Do not 
filter. Violet colour forms slowly. 

Acetone does not respond to the test^ which is exceedingly delicate. 
It is assumed that isonitroacetone is first formed which then 
colours with the ferrous sulphate. The test can be rendered 
quantitative colorimetrically. 

Iodine Absorption Test, Bela and Ondrovich. 5 drops of acetic acid 
50% is added to 5 ml. of urine, then 1 drop of 1 in 500 methylene blue or 
q,s. to give blue tint. Titrate with N/10 iodine solution until a red tint 
appears— 21 » CHaCO * CH,COOH. 

Iodic Acid Test. Add to 1 or 2 ml. of normal urine, 2 ml. of 10*^ iodic acid 
solution and 3 ml. of chloroform. Uric acid, etc., reduces the iodic acid — ^the 
chloroform becoming coloured with the iodine. Add 10 ml. of the specimen 
to be tested} and shake thoroughly. If acetoacetic acid is present the colour 
disappears, if absent it is intensined. 

p-Hydroxybutyric acid may be extracted from the specimen with^ ether, 
and gives a reddish-violet colour with ferric chloride — the acetoacetic acid gives 
approximate index of the content of this acid. It occurs only if acetoacetic acid 
is also present. The specimen may be fennented to remove sugar, precipitated 
with lead acetate and ammonia; if the filtrate is laevorotatory, ^-hydroxy butyric 
acid is probably present. 

Quantitative Estimation of Acetone^ Normally from 
20 to 50 mg. of total acetone bodies (calculated as acetone) are 
excreted in the urine daily. Of this from 3 to 15 mg. are in the 
form of acetone and acetoacetic acid and from 20 to 30 mg. as 
jS-hydroxy butyric acid. In disease conditions the ketonuria is 
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not of much significance until more than 2 g. of total acetone 
bodies are excreted in the 24 hours. 

A 50 ml. Erlenmeyer flask is provided with a tightly fitting cork from the 
under surface of which is suspended by a pin a pencil of compressed cotton 
wool as used by dentists. The urine is made acid to congo red by adding 
sulphuric acid solution (1:1) and 0*5 ml. is pipetted on to the cotton wool 
pencil. 0*5 ml. of 5% sodium bisulphite solution is placed in the flask, and 
the urine sample is suspended about 1 cm. above its surface. The flask is 
heated for 15 minutes in a boiling water-bath. The cork and cotton roll are 
removed, 1 ml. of water and 1 ml. of Kessler’s reagent added, and the 
turbidity produced is compared in test-tubes with the turbidity produced by 
treating known amounts of acetone with 1 ml. of water, 0-5 ml. of 5% sodium 
bisulphite solution and 1 ml. of Kessler’s reagent. The full turbidity is only 
developed after 15 minutes. — ^J. C. Abels, J. biol, Chem.t 1937, 2i9, 663, 

Mix I ml. of hydrochloric acid and 10 ml. of urine. Place in a Pyrex test 
tube and stopper. Immerse in boiling water for 3 minutes and then in cold 
water. Place 5 ml. of alkaline mercuric reagent (prepared by mixing equal 
parts of sodium hydroxide solution, sp. gr. 1-33, and a solution containing 
mercuric chloride 10*8% and potassium iodide 28-8% in water) in the receiver 
of a special apparatus designed by Fleury (J. Pharm. Chim., 1934, 20, 319). 
Warm the distillation apparatus, connected with the two reservoirs each con- 
taining 3 g. of barium sulphate, at 37“ to 38“ for | hour. Introduce 2 ml. of 
the prepared urine drop by drop into the barium sulphate and insert the stopper. 
After at least 45 minutes at 37“ to 38“ place the apparatus in cold water for 
10 minutes. Add 3 ml. of hydrochloric acid and mix by rocking. After 5 to 6 
minutes add 5 ml. of N/25 iodine solution and 1 ml. of sodium hydroxide 
solution. Mix, stand for 15 minutes in cold water, add 3 ml. of diluted hydro- 
chloric acid (1:1) and 5 ml. of water. Immediately titrate the excess iodine with 
N/50 thiosulphate solution. Carry out a blank determination. The difference 
in the burette readiiags X 0*1934 x 1*1 gives the mg. of acetone in 2 ml. of 
urine. — ^P. Fleury and J. Carbou, J, Pharm. Chim., 1938, 2Sf 102, 

Albumin 

Albuminuria may occur in healthy individuals, as functional 
or postural albuminuria. The albuminuria may disappear when 
the patient is at rest, to reappear on taking exercise or even on 
assuming the erect posture. In pathological conditions, albumin- 
uria is nearly always accompanied by tube casts and under these 
circumstances it points^ to organic disease of the kidney, or 
to severe irritation or circulatory changes in the kidney. 

{Renal function tests are dealt with on p, 661 et seq,). 

The amount of albumin detected at any time does not measure 
the degree of the albuminuria. The degree of albuminuria bears 
no relation to the amount of renal damage. 

The mere presence of albumin in the urine of adolescents need not be regarded 
so gravely as was once the case, provided there are no other signs of renal or 
constitutional disability. One in every twenty male adolescents exhibits the 
condition, which may persist throughout life without detriment to physical 
efficiency. The after-rest specimen is usually free from albumin. The condition 
is not associated with any particular type of youth or man. — H. Bashford, 
Lancet^ ii/1926, 1305-7. 

Pure albumin free from globulin can be isolated from the urine by repeated 
precipitation with sodium sulphate. In cases of albuminuria of pregnancy (and 
proteinuria not associated with pregnancy) the albumin had a specific rotation 
averaging —55 -81®, whereas in eclampsia there were two groups averaging 
—56*37“ and —38*5®. Accordingly, it is suggested that in certain types of 
eclampsia the urinary albumin may be mainly lactalbumin^ and that eclampsia 
may be an anaphylactic reaction due to the circulation in the blood of this foreign 
protein, in the production of which the mammary gland may be an important 
factor. — ^A. H 3 md, Lancet^ ii/1925, 911, 925. 
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Tests for Albumin in Urine* 

The simplest and most accurate test is to boil the top of a 
column of urine in a test-tube, and if a turbidity appears in the 
part boiled add a drop of 5 to 10% acetic acid. Phosphates 
are dissolved but albumin remains. The delicacy of the test 
depends on the contrast between the upper and lower region and 
the urine must be filtered if it is not clear before the test is 
conducted. 

Salicylsulphonic Acid Test. This has the advantage that it 
can be performed in the cold. An equal volume of urine is placed 
in two test-tubes and 2 or 3 drops of 25% solution of salicyl- 
sulphonic acid added to one of them. 

In the presence of albumin the liquid in the tube to which 
salicylsulphonic acid was added will appear turbid compared 
with the control. 

The urine of patients who have been given iodoxyl gives a 
false positive reaction with salicylsulphonic acid but not with the 
boiling test. 

It is an extremely precise, reliable, and quick test, giving a dense 
white precipitate. 

Jn confirmation note the folloztdngi — 

Albumin, globulin, myosin, etc., coagulate on heating. 

Albumoses dissolve on heating, and reappear on cooling. 

It is not affected by phosphates, bile, urates or alkaloids. 

Pure peptone is not precipitated, only the intermediate products 
between albumin and peptone, in solutions saturated with am- 
monium sulphate. 

Colorimetric Biuret Method for determination of proteins. 
The proteins are precipitated by trichloracetic acid; the precipitate 
is dissolved in sodium hydroxide solution and copper sulphate 
solution is added. The resulting purple solution is centrifuged to 
remove copper hydroxide after which it is matched against 
standard biuret solutions or coloured glass standards prepared by 
matching in the Lovibond comparator a series of solutions of 
known protein content prepared from normal human serum and 
treated by the same biuret technique. 

Picric Acid Solution (Bsbach’s Reagent). Picric acid 10 g., 
citric acid 20 g., dissolved in about 900 ml. of boiling water; cool 
and add water to 1 000 ml. This reagent is used for the approximate 
determination of albumin by an aibuminometer which is about 
six inches long and 0-0 inch in diameter; the graduations on it are 
the results of experiment and indicate approximately 0 * 1 % up to 
0*7% of albumin. 

By comparison with a standard dried albumin solution, 1 in 
1000, and by heating both to 180®F. and centrifuging, the process 
can be terminated in a few minutes, 

Mann warns against the voluminous precipitate which one occasionally gets 
with Esbach’s reagent, giving a fictitious estimation. Manv albuminous urines 
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give a pale blue with the biuret reaction without any tendency to violet; others 
will give a reddish-purple. Such urine indicates by the reddish colour some 
hydrolytic change and will give the incorrect reading referred to. 

For exact determinations, albumin should be precipitated by some suitable 
reagent, itself nitrogen-free, e.g., phenol or tannin, and the washed precipitate, 
dried and weighed, or better, the nitrogen contained in it should be estimated 
by a Kjeldahl analysis, the amount of nitrogen foimd being multiplied by the 
factor 6*3 to obtain the amount of proteins. 

N.B. — Methylene blue precipitates picric acid solution in case of patients 
undergoing treatment with this compound. 

The administration of alkaloids may cause urine to give a precipitate with 
picric acid, but this is redissolved on heating to the boiling point. 

Ferrocyanic Acid (Hydroferrocyanic Acid) Test. Potas- 
sixim ferrocyanide and acetic or citric acid mixed in solution set 
free hydroferrocyanic acid. Does not precipitate peptones. 

The following procedure may be used : — Solution A , — Citric 
acid 10 g.; water 100 ml. Solution B . — ^Potassium ferrocj^anidc 
10 g.; water 100 ml. Add 3 ml. of solution A to 4 ml. of the 
specimen. Mix and add 3 ml. of solution B. In the presence of 
0*3% or more of albumin an immediate precipitate is formed. 
0*1% is detected on standing for one hour. May also be applied 
as a ring test. 

Further Chemical Tests for Albumin Detection, 

Trichloracetic Acid. A saturated solution, or a crystal, is used in the 
same manner as in the salicylsulphonic acid test. May precipitate uric acid and 
nucleoprotcins. 

Tannin-hydrochloric Acid Test. Mix 5 ml. of the specimen with 5 ml. of 
warm 1*5% alcoholic tannin solution and add 5 ml. of dilute hydrochloric acid 
(1 in 3). Turbidity or yellowish precipitate. Interfering substances, such as 
urates, phosphates and alkaloids, are kept in solution by the acid; resins and 
alkaloids are redissolved by the alcohol, and peptones by heating, 

Heller’s Nitric Acid Test. In the bottom of a wide test-tube put a few 
ml. of concentrated nitric acid, or, preferably, Roberts’ reagent (nitric acid 
1 part, saturated aqueous solution of magnesium sulphate 5 parts). Slope the 
tube and allow a few ml. of urine to run down the side. In the presence of 
albumin an opaque white cloud forms at the plane of contact. 

Metaphosphoric Acid, HPO3. A fresh solution of a little of this acid is 
added to the clear filtered urine. A cloud or precipitate indicates presence 
of albumin. 

Millon^s Reagent. Dissolve mercury 3 ml. in fuming nitric acid 27 ml. 
without heat, and dilute the resulting solution with an equal volume of distilled 
water. With albumin or urea this gives a yellow, then a red coloration on heating. 

The directions given above are those of the B.P. ’32. Many modifications 
of Millon’s reagent have been proposed. The following, for example, is one- 
third of the strength of the B.P. *32 solution in mercury and is possibly the 
original formula. Dissolve mercury 1 by weight in nitric acid 2 by weight and 
then dilute with 2 volumes of water. 

Asaprol (calcium P-naphtholsulphonate) precipitates albumin, peptone, 
etc., from acid solution. On boiling, peptone and albumose redissolve, albumin 
remains. 


Albumoses 

One may safely regard all proteins in urine which dissolve 
on heating (after precipitation by a reagent, e.g., salicylsulphonic 
acid) and reappear on cooling, as albumoses. 
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Biuret Reactiou. Albumin, if present, is removed by 10% 
trichloracetic acid solution, and the filtrate tested with the Biuret 
Test : — 

In a test-tube place 1 drop of copper sulphate solution (2%), 
add 5 ml. of urine, and then 5 ml. of sodium hydroxide solution 
(10%). A rose pink indicates the presence of albumose. 

Nickel Reagent. 2 ml. of a solution of 5% nickel sulphate with strong 
ammonia is added to 4 to 5 ml. of urine made strongly alkaline with potassium 
hydroxide. Protein present gives a white or greenish-white ring, while an 
orange yellow ring is given in the presence of albumoses and peptones. 

Bence-Jones* Protein. This protein is usually found in the 
urine of patients suffering from multiple myelomata of the bone. 
It has been described in other conditions but almost entirely those 
in which the bone marrow and blood-forming organs are involved. 
It has been found in cases of secondary deposits of carcinoma in 
bones, and has been reported in cases of chloroma, leucaemia and 
lymphosarcoma, but s.uch cases must be extremely rare. About 
80% of patients suffering from myelomatosis exhibit the protein 
in the urine, and the finding of it in urine should always be 
followed by an extensive X-ray examination of the bones. 
Bence-Jones’ protein has been variously classed as an albumin, a 
globulin and an albumose but its properties do not exactly coincide 
with any of these groups. It may be detected by (1) coagulating at 
50® or lower, i.e., lower than serum albumin, which coagulates at 
75® (on raising to the boiling-point, however, the coagulum dis- 
solves more or less completely, reappearing on cooling). The 
coagulation point is considerably influenced by the reaction of the 
specimen. The resolution of the albumose at 100® may not be 
complete owing to presence of other proteins; (2) precipitation 
with concentrated hydrochloric acid; (3) precipitation with nitric 
acid in the cold — on raising to the boiling-point, however, the 
coagulum dissolves more or less completely, reappearing on cooling; 
(4) precipitation with potassium ferrocyanide and citric acid 
(often takes time to develop, differing in this respect from 
albumin). The hydrochloric acid test is exceedingly sensitive and 
does not depend on excess of salts. The result is obtainable after 
very free dilution of the specimen. Some specimens of urine 
containing a high concentration of albumin give false positive 
reactions with ihe hydrochloric acid test. No specimen of urine 
should be accepted as containing Bence-Jones’ protein unless 
there is some protein portion which can be made to coagulate at 
50® or lower, and which is to some extent soluble on boiling. 

Amino-acids 

Tyrosine (p-hydroxyphenylalanine), OH*CeH 4 -CH 2 *CH(NH 2 )* 
COOH, is recognised by its characteristic crystalline appearance, 
being in shining needles, either in bundles or star form. When 
tyrosine appears in urine it is usually associated with bile pigment, 
and the crystals may acquire a yellow colour. The crystals are 
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soluble in mineral acid, but insoluble in acetic acid, acetone, 
alcohol and ether. 

Further Tests for Tyrosine : — 

2 ml. of sulphuric add mixed with 3 to 5 drops of a solution of aldehyde in 
twice its volume of alcohol 90%, care being taken that the liquid remains 
colourless — a few drops added to die suspected liquid produces a gooseberry-red 
colour. This test is supposed to detect i^rosine in a dilution of up to 1 in 10,000. 

Piria states that on adding a few drops of strong sulphuric acid to a little 
tyrosine in a dish it dissolves with slight reddening on saturating with barium 
carbonate (after diluting), and on adding to the filtrate neutral ferric chloride 
solution a violet colour is formed. — Schmidt. 

Creatinine. Syn. GlycocoU-methylguanidine, C4H7NJO. To test for this body 
in the urine add a little sodium nitroprusside and caustic soda. A red colour 
develops which fades on boiling the mixture. If a little acetic acid is added to the 
boiling liquid, Prussian blue is produced. 

Creadnine, creatine and mucin have a retarding effect on the precipitation of 
cuprous oxide from Fehling’s solution. Urates nave an auxiliary effect. 

Experiments with diabetic urines showed that creatinine was not increased 
to any extent even when patients were on a highly nitrogenous diet. Creatine, 
on the other hand, a substance never found in the normal urine if the diet is 
free from creatine and creatinine, was always found — even when patients were 
on a creatine-creatinine-free diet. — Brit, med. J., ii/I910, 1343. 

Cystine, (S*CHaCH*NHt*COOH),, is a cleavage product of protein meta- 
bolism, apparently loosely bound and easily split off at an early period of the 
intestinal digestion. Normally it becomes oxidised and hence is unrecognisable, 
but in cystinuria it is excreted unchanged. 

Separation of cystine. Freed from oxalates and phosphates by axnmonia and 
subsequent addition of calcium chloride until this no longer precipitates, add 
equal volume of acetone and acetic add in slight excess. C;^stine crystallises 
out in 3 or 4 days. Purify by dissolving in ammonia and reprecipitating. — Mann. 

It is occasionally found in urinary deposits as transparent six-sided crystals — 
insoluble in alcohol but soluble with ease in mineral acids and ammonia. Cystine 
is insoluble in dilute acetic acid. Uric add occasionally crystallises in similar 
form, but gives the murexide reaction; cystine does not. 

Leucine (oc-aminowocaproic acid), (CH«)aCH*CHa*CH(NHi)COOH, occurs 
as an early result of protein cleavage. There are two isomeric forms of it — 
Isevo- and dextro-leucine. It occurs in crystalline spheroidal clumps. 

Hippuric acid is excreted daily to the extent of about 0*5 to 
1 g. on a mixed diet or it may reach 2 or 3 g, on a vegetarian diet. 
It is formed by the interaction of dehydrated benzoic acid and 
glycocoll in the system. Protein in the intestines produces amino- 
acids which are oxidised to benzoic acid, Glycocoll is a normal 
product of metabolism, and by this reaction renders the benzoic 
acid (inter alia) harmless; fhis occurs, it is thought, in the 
kidneys. 

1 of the free acid in 55,000 of water will change congo red paper 
to blue, but urine does not cause the change — showing that the 
hippuric acid present is in the combined condition. 

Hippuric Acid Determination. Heat 100 ml. of urine with 10 g. sodium 
hydroxide in a Kjeldahl flask with reflux condenser for 2}^ hours. Then add 
potassium permanganate 10 g. in small portions and heat gently for 5 to 7 
minutes, the liquid remaining at least pink. Cool, and add small pieces of ice, 
then sodium bisulphite 15 g. Still keeping the liquid cool, add sulphuric acid 
1 : 2, g.r., to acidify. Shake out five times with ether. The residue after distilling 
off the ether is shaken out with chloroform. This dissolves out the benxoic 
acid formed. Evaporate and weigh. Multiply resulting weight by 1 *468 to obtain 
quantity of hippuric acid. 

Quick’s Hippuric Acid Test for Liver Function, 5-9 g. of sodium 
benxoate is dissolved in 30 ml. of water and administered one hour after a 
breakfast of coffee and toast. The patient is then given half a glass of water. 
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Immediately after taking the drug the patient tirinates and then collects com- 
plete hourly specimens for four hours. These are preserved with toluene and 
the hippuric acid content determined in each specimen. In normal adults 
the output of benzoic acid, as hippuric acid, is approximately 1 g. or more 
during the second and third hours, and the total for the four hours is from 3 
to 3-5 g. The estimation of the hippuric acid for clinical purposes is done by 
transferring to a small beaker each hourly specimen, which is measured and is 
acidified with cone. HCl to congo red. The solution is vigorously stirred 
until the precipitation of the hippuric acid is complete and then is allow'ed to 
stand for one hour at room temperature. The precipitate is filtered off on a 
small Buchner funnel or a filter plate, washed with a small quantity of cold 
water and allowed to air dry. The hippuric acid thus obtained is either weighed 
or titrated with 0 *2 normal sodium hydroxide, phenolphthalein being used as 
indicator. To obtain the total hippuric acid content add to the amount thus 
obtained the calculated quantity remaining in solution; 100 ml. of urine will 
dissolve 0'33 g. of hippuric acid. In case any specimen exceeds 125 ml, it 
should be slightly acidified with acetic acid and concentrated on the water-bath 
to about 50 ml, before the hippuric acid is precipitated. The synthesis of 
hippuric acid is strikingly diminished in catarrhal jaundice, in syphilitic 
cirrhosis and in obstructive jaundice of moderately long duration. The test 
offers an approximate quantitative measure of liver damage and is a valuable 
aid in the diagnosis of liver disease. The test cannot bc_ applied in cases of 
nephritis with nitrogen retention. — J* Amer. med. Ass,^ ii/1938, 1470. (For 
other Liver Function TestSt see p, 685 et seq.) 

Bile and its Derivatives 

The presence of either urobilin, bile pigments or bile salts 
in the urine indicates some derangement of hepatic functioning. 
Urobilin is found in small quantities in normal urine, but 
insufficient to be detected by the ordinary tests. It is formed from 
urobilinogen, a decomposition product of bilirubin formed by the 
action of the intestinal bacteria on the bile which passes into the 
intestine. Under normal conditions a portion of this is absorbed 
from the intestine and carried to the liver in the portal blood and 
is there reconverted into bilirubin. When the liver functions are 
deranged this transformation into bilirubin may be interfered with 
and urobilinogen reaches the general circulation and is excreted 
by the kidneys. Thus, tests for urobilin may be positive in the 
pre-icteric stage of jaundice. Urobilin is increased as the result 
of excessive blood destruction and in damage to the liver 
parenchyma. It is nearly or completely absent in obstructive 
jaundice. 

Bile pigments and bile salts usually occur together, although 
the bile pigment may occur alone. It is seldom necessarjs 
therefore, to test for bile salts. The significance of bile in the 
urine is similar to that of bile staining of the tissues, and is 
attributable to obstruction of the outflow of bile from the liver. 
Small amounts of bile may, however, be found in the urine 
when the disturbance is not severe enough to produce recognisable 
jaundice, or in other cases before the jaundice supervenes. 

Urobilin. Normally urine contains only traces of urobilin, 
insufficient to affect its colour, but when there is an excess of 
pigment the urine is more orange than usual, and a pinkish-yellow 
tinge may be observed in the lowest layers in a conical receiver. 

Spectroscopic Examination. Urine acidified with a little hydrochloric acid 
shows an absorption band at the junction of the green and blue. 
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Schlesinger's Test. Urine 10 ml., tincture of iodine 3 to 4 drops. Add to 
this 10 ml. of alcohol containing about 1 g. of zinc acetate in suspension, shake 
well and filter. The filtrate by transmitted light will appear yellow or pink. 
By reflected light it will show a marked green fluorescence. In the above tests 
any urobilinogen will be converted into urobilin by the hydrochloric acid and 
iodine respectively. 

Bile pigments are simply demonstrated by Gmelin’s Test. 
Urine is “layered” over the surface of fuming nitric acid 
in a test-tube. With normal urine a purple or yellow colour may 
appear, but in the presence of bile pigment a green colour 
develops at the junction of the fluids. 

Iodine Test. A few drops of tincture of iodine diluted with three times as 
much water ^‘layered** on to the specimen, and the tube shaken gently, produce 
ii green colour if bile pigment is present. 

Chromic Acid Test. A 5% solution added gradually produces a green 
colour. The following is a modification: — 

To 10 ml. of urine add 2 ml. of 0*5% solution of albumin and a few drops of 
10% acetic acid; boil and filter. Wash the precipitate with water and to it, on 
the filter, add 1 drop of a mixture of 4 ml. of 6% potassium dichromate and 1 ml. 
of 20% sulphuric acid. If bile pigments are present the yellow precipitate turns 
green or bluish-green. This sensitive reaction is not given by other normal or 
abnormal urinary pigments. 

Ferric Chloride Test. Obermayer Reagent prepared by dissolving 0*3 g. 
of ferric chloride in 100 ml. of concentrated hydrochloric acid. 0*5 ml. of the 
reagent is added to 5 ml. of urine, and if bile pigment is present the colour at 
once appears as a deep green — bile may be tested in the same way. For serum, 
4 ml. of 95% alcohol is added to 2 ml. of serum and centrifuged, the supernatant 
liquor withdnrji'n and 0*5 ml. of reagent added — a green colour will appear in 
a few seconds. 

Fouchet*s Test, Place 10 ml. of acid urine In a test-tube, add 5 ml. of 10% 
barium chloride (if little or no precipitate add 1 or 2 drops of saturated 
ammonium sxolphate solution). Mix and filter. Unfold the filter-paper and 
spread it on another dry filter-paper. Allow 1 drop of Fouchel’s reagent 
(trichloracetic acid 25 g., distilled water 100 ml., 10% ferric chloride 10 ml.) 
to fall on to the precipitate. A green or blue colour show's the presence of 
bilirubin. 

Clinical tests for bilirubin in urine. — ^E. M. Godfried, Biochem. J,, 1934, 
2057; Hunter, Canad. med. Ass. J., ii/1930, 823. 

Bile Salts are shown by Hay’s Test. Flowers of sulphur 
is sprinkled on the surface of cold urine in a beaker. The 
powder floats on the surface of normal urine. Bile salts lower 
the surface tension and permit the sulphur to sink. 

Petteiikofer’s Test. Add a few drops of syrup, shake, and 
then add sulphuric acid — a reddish-violet colour (cf. sodium 
tauroglycocholate in Scheme for Recognition of Organic 
Substances). 

Peptone Test* Peptone in powder 30, salicylic acid 4, acetic acid 30, 
distilled water 3500, Dissolve and filter. On adding one volume of urine 
containing bile salts to three volumes of this solution opalescence (or precipitate) 
appears; it dissolves completely on adding acetic or citric acid, and diminishes, 
but does not disappear, on boiling. 

Blood 

Blood in urine may be present in gross amount, when the 
urine is red, or in small quantity, when it is characteristically 
“smoky.” Mere traces of blood are not discernible by the naked 
eye. I'he most sensitive test for blood in urine is the microscopical 
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examination of the centrifuged deposit for the presence of red cells. 
Haemoglobinuria, such as occurs in paroxysmal haemoglobinuria, 
where only the haemoglobin and not the red cells is present, will 
not of course be detected by this test. 

Spectroscopic examination of urine will show characteristic 
absorption bands of oxyhaemoglobin unless the specimen is old or 
decomposing when some may have become methaemoglobin also 
having a characteristic spectrum. Chemical tests for blood all 
depend upon the haemoglobin, in conjunction with some oxidising 
agent, bringing about the production of some coloured oxidation 
product. 

Amidopyrine (pyramidon) Test. To about 5 ml. of urine add 2 drops of 
acetic acid (33%). On the surface of this mixture in a test-tube carefully layer 
about 1 ml. of 5% amidopyrine in alcohol. Drop in 5 to 6 drops of 10 vol. 
hydrogen peroxide. The presence of blood will be shown by the development 
of a mauve ring at the junction of the two liquids. Iodides in the urine give a 
false positive and their presence must be excluded. 

Benzidine Test. Employ a 1% solution of the base in 90% alcohol or 1% 
solution in a mixture of equal parts of glacial acetic acid and water. Which- 
ever is used the result is practically identical. There is merely a difference in 
the shade of blue produced in the presence of blood. To apply the test add to 
2 ml. of the benzidine solution about the same quantity of 20 volume hydrogen 
peroxide. Mix and add 2 ml. of the liquid to be tested. A blue colour forms 
at once if blood is present. The density of the colour corresponds to the 
amount of blood. Always conduct a control with normal material alongside. 
Alternatively, mix 2 ml. of the specimen with a few drops of benzidine 
solution and layer carefully with ozonic ether. In this case a blue ring is formed. 

By the above test 1 of blood in 1000 of liquid is easily detected. Indeed, far 
smaller amounts, even 1 in 100,000, are stated to have been detected. 
Diastases, zymases and fruit juices give a similar reaction. A positive reaction 
does not prove the presence of blood, but a negative proves its absence. The 
test is less specific it material has been strongly heated. 

The Boas benzidine test sometimes gives a positive result when a normal 
count of erythrocytes is present (up to 1,100,000 red blood cells have been 
recorded in the 12-hour night urine of normal persons). The following 
modification of the Boas test will detect 2 to 10 million erythrocytes, or 
more, in night urines of 150 to 700 ml. having a sp. gr. of 1*015 or more. 
If the total volume of the night urine is less than 300 ml., 5 ml. is filtered through 
ordinary JMter paper; if the volume is 300 to 500 ml., 10 ml. is filtered; if above 
500 ml., 15 ml. is filtered. The filter paper is spread out on a dry filter paper 
and when the shine of moisture has disappeared 5 or 6 drops of benzidine reagent 
(25 mg. of benzidine and 0*2 g. of banum peroxide in 5 ml. of 50% acetic acid) 
are pipetted on to the middle of the filter. A blue colour appearing within 
1 to 3 seconds indicates 50 million or more erythrocytes in the total night urine. 
If the colour appears in from 4 to 30 seconds, 5 to 50 millions are present. 
A blue colour appearing later than 30 seconds after adding the reagent is con- 
sidered a negative reaction. The test is less sensitive if the urine is cloudy 
and does not clear on heating or acidifying with acetic acid, and it cannot be 
carried out on urines which gelatinise on addition of alkali. On those with a 
gravity below 1 *015 only a negative result is reliable. — K. Larsen, J. Lad. din. 
Med., 1937, 22, 935. . , , , . . 

Ascorbic acid interferes with the benzidine and guaiacum tests for blood m 
urine and fseces. The solution to be tested should be boiled, acidified with acetic 
acid and extracted with ether, which removes the blood pigment but not the 
ascorbic acid. This also eliminates interference due to iodides and oxidising 
substances in urine. — ^J. F. Barrett, Lancet, ii/1936, 1214. 

The presence of ascorbic acid prevents the formation of the blue colour in 
the benzidine test for blood. It may be avoided by extracting the urine with 
ether, evaporating the etheral extract and testing the residue. — R. Kohn and 
R. M. Watrous, J. Mol. Chem., 1938, 124, 163. 

Weber*s Guaiacum Test. Make an ether extract as above and add 8 to 10 
drops of guaiacum tincture and hydrogen peroxide. Definite blue colour in 
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2 tninutes. For albumin add equal volume of saturated solution of ammonium 
sulphate, filter, acidify and warm. — R. Coope, Lancet ii/1920, 291. 

Ozonic Ether and Guaiacum Test. Add a drop or two of tincture of 
guaiacum — ^guaiacum resin 1 in alcohol (90%) to 10— to a small quantity 
of the urine, shake and “layer” ozonic ether on to the mixture. A blue colour 
at once, or on standing, indicates presence of blood — iodine in the urine also 
gives this colour (e.g., if patient has been treated with iodides). Further, pus 
gives it with guaiacum tincture alone, the colour disappearing on heating. 

Modified Guaiacum Test using Sodium Perborate. To about 5 ml. 
of the liquid add 1 to 5 droids of fresh saturated alcoholic solution of guaiactun 
resin, then about 1 g. of sodium perborate and about 10 ml. of 30% acetic acid, 
shake the mixture once and pour alcohol carefiilly into the tube to form a 
separate layer, — a blue or blue-green colour at the junction in 5 minutes will 
be formed, or green if only a trace. The guaiacum resin used must show a 
brown, not a greenish fractured surface. 

This test is said to indicate 0*02 g. of blood per litre, i.e., I in 50,000. It is 
about five times as delicate as the ozonic ether test. A green colour should 
be disregarded since a blank test gives a green. Fresh solution of guaiacum 
is stated to have no advantage over seven months’ old simple tincture of 
guaiacum. 

Paraphenylenediamxne Test. Pour into a test-tube 1 ml. of alcoholic 
1% paraphenylenediamine, 5 ml. of 27% formic acid and 3 drops of 6% 
hydrogen peroxide; add 3 ml. of urine, shake, and allow to stand; a green 
colour indicates the presence of blood. The colour is produced with 3 drops 
of a solution of 0 *5 ml. of blood in 2000 ml. of normal saline. — ^V. I. Zarauz, 
per J. Amer. pharm. Ass,, pharm. Abstr., 1942, 17, 

Calculi 

Urinary Calculi. The size and shape of urinary calculi 
depend on the region of the urinary tract in which they form. 
Their chemical composition depends on the character of 
the urine in which they form. Since the urine may fre- 
quently change its character during the slow growth of the 
stone the end result is usually a laminated calculus with 
layers of different colour, consistence and chemical com- 
position. There may or may not be an organic nucleus to the 
calculus. Changes in the reaction of the urine are primarily 
responsible for the progressive growth of the calculus, increasing 
acidity causing uric acid to deposit and increasing alkalinity 
causing deposition of phosphates and urates. It is probable that 
many calculi centre round a primary uric acid infarct of the 
tubules of the kidney. The chief secondary changes produced 
by a calculus are haemorrhage, infection, and the deposition of 
organic elements round the stone. The commonest varieties of 
urinary calculi are the calcium oxalate, uric acid, ammonium 
urate and phosphatic calculi. 

Calcium oxalate stones are extremely hard, usually round, 
and distinguished by their dark brown colour and by their rough 
“mulberry-like” ^terior. They are often formed around a 
nucleus of uric acid or urates. The irritation caused by the 
rough surface leads to the deposition of carbonates and phosphates 
which may fill up the depressions and smooth off the surfaces. 

Phosphatic calculi have a rough white crumbly surface. They 
form when the bladder is inflamed and consist chiefly of 
ammonio-magnesium phosphate and calcium phosphate. 
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Uric acid calculi are smooth and hard, like pebbles. The 
centre may contain a granule of ammonium urate round which 
fine delicate yellow laminae are regularly laid down. A pure uric 
acid calculus may not show by X-rays because its permeability 
is practically the same as surrounding soft tissues but mixed 
calculi composed of uric acid with calcium phosphate or oxalate 
may be recognised radiologically. 

Cystine. Calculi containing cystine are usually fairly pure, 
but occasionally they are found with a superficial phosphate coat’. 
They are rare. 

Xanthine as a urinary calculus is extremely rare. 

Chemical Examination of Urinary Calculi. 

If possible a representative sample should be analysed either by examination 
of half a powderea calculus or by examination of the individual layers. Where 
the preservation of the stone is important it is best to use the powder obtained 
f^rom a boring to the centre. 

Preliminary Examination* Heat a small portion of the powder on platinum 
foil. This will show if the bulk of the calculus is chiefly organic or contains a 
high proportion of ammonium salt. The presence of cystine will be shown by a 
blue flame and a pronounced mercaptan-like odour. All calculi contain a 
proportion of organic matter. 

Platinum Wire Test* Heat a small portion of the powder in a platinum wire 
loop in a burner flame and after moistening with a drop of concentrated HCl 
again heat in the flame. Calcium which has been present in the original powder 
as oxalate or carbonate will yield a brick-red flame. Calcium phosphate will not 
give a flame but when the powder is first heated in the platinum wire the calcium 
oxide from calcium oxalate and calcium carbonate will give a limelight efl^ect. 
Calcium phosphate will remain as an infusible white powder and ammonio- 
magnesium phosphate will melt and run into a bead. 

To decide if a calculus consists chiefly of uric acid and phosphate or oxalate 
the following solubility test is useful. Boil a small amount of the powder with 
50% HCl. This will dissolve all except uric acid. The insoluble uric acid will 
be found to be readily soluble in a solution of lithium carbonate. Confirm by 
applying murexide test to the original powder. Fiocculent organic debris should 
not be mistaken for the insoluble uric acid. To the filtrate from the above add 
concentrated ammonia until there is a slight excess. Any precipitate will be due 
either to phosphate or oxalate. Add gladal acetic acid until there is slight excess. 
Phosphate will dissolve, calcium oxalate will be insoluble. Confirm calcium 
oxdate by flame test and phosphates by molybdate reaction. Cystine would be 
precipitated from the ammonia solution by the acetic acid. Confirm by lead test 
or by seeing characteristic hexagonal crystals microscopically. 

Murexide teat for presence of uric acid. Heat a pinch of the original powder 
in, an evaporating dish with 3 or 4 drops of concentrated nitric acid. A red colour 


Molybdate test for phosphates. Warm a pinch of the original powder with a 
few drops of concentrated nitric acid in a test-tube, add 3 to 4 rnl.^ of 10% 
ammonium molybdate and warm. A canary yellow colour and precipitate will 
form if phosphates are present. 

Lead test for cystine. Boil a pinch of powder with 3 to 4 drops of solution 
of lead acetate and 5 to 6 drops of 20% sodium hydroxide. A black precipitate 
of lead sulphide will form if cystine is present. Ammonia may be detected m the 
calculi by boiling a pinch of the powder with 20% 8<>dium hydroxide. The 
ammonia may be recognised by its odour or by litmus paper. 

Biliary Calculi (Gall Stones). Concretions forming in the 
gall bladder and bile ducts. Large gall stones generally consist 
almost entirely of cholesterol with some bile pigments. Smaller 
stones contain a higher proportion of bile pi^ents and calcium, 
while very small calculi composed of bile pigment only occur. 
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Calculi found in the common bile duct often contain a high 
proportion of fatty acids. Pigmented gall stones commonly 
contain a small amount of copper. 

Casts 

The presence of casts may be an important indication of renal 
disease. The centrifuged deposit is examined both with the 
2/3 and later with the 1/6 inch objective. Casts have a sharp 
outline. Their significance depends on their character. 

Cellular casts may be composed of red blood corpuscles, 
pus cells or the mononuclear cells of renal epithelium, and 
indicate acute nephritis. In chronic parenchymatous nephritis 
and in acute nephritis after the first few days of the disease the 
casts are usually granular, and represent a later stage of the 
cellular casts which have undergone a granular degeneration 

Hyaline casts, with structureless contents, may be found 
in any form of nephritis but are comnionest in chronic interstitial 
nephritis and hyperpiesia. A few hyaline casts may be present 
in the urine of healthy people. 

Cylindroids are pale ribbon-like bodies with tapering ends 
which are found in inflammations of the urinary tract. 

A 

Chlorides 

Instead of evaporating and incinerating with ammonium 
nitrate, oxidise the organic matter contained in 10 to 20 ml. of 
urine by warming with 3 ml. of sulphuric acid and a slight excess 
of potassium permanganate solution. The addition of a few 
drops of hydrogen peroxide will then cause the precipitated 
manganese dioxide to dissolve giving a clear solution. To this 
add a few ml. of nitric acid and a measured excess of N/10 silver 
nitrate solution, boil and cool. After adding 1 or 2 ml. of ferric 
alum solution to the mixture, titrate the excess of silver with 
N/10 ammonium thiocyanate. 

Alternative Method, 5znl. of sample is shaken with 0 *1 g.ofdecolorisingcarbon 
and filtered. 1 ml. is diluted to 10 to 15 ml. with water, 1 ml. of 0-01 % aqueous 
solution of eosin and 2 ml. of a 0 005% solution of dichlorofluorescein in dilute 
aqueous alkali are added and the whole titrated with a solution of silver nitrate 
containing 5-812 g. per litre, until the precipitate becomes magenta. — C. F. M. 
Rose, Biochem. J., 1936, 1140, 

Chyle 

Chyle gives to urine a milky appearance due to the presence of an emulsion 
of fat which sometimes separates on standing. The urine is acid, with sp. gr. 
usually between 1*015 and 1*020; it is coagulated with nitric acid, contains 0*6 
to 0*9% of protein, 0*8 to 1*8% of fat, about 1*5 to 2% of urea, and no sugar. 
Often the fat emulsion is so fine that no creaming occurs on standing. The fat 
may be removed by shaking with ether but the shaking must be prolonged. 
Chyluria is usually due to rapture of lymphatics in the bladder wall due to an 
obstructive condition in the pelvis. Sometimes the condition diagnosed as 
chyluria is really due to chyle passing per vaginam becoming mixed with the 
unne. 

Sudan III Test of True Chyluria. 100 mg. of Sudan III is given in 10 g. of 
butter. Normally no dye will appear in the urine. In chyluria the urine will be 
pink owing to the dye remaining attached to the fat excreted in the urine. 
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Glucose 

The absorption, circulation and utilisation of sugar depend on 
the harmonious activity of many different organs of the body and 
glycosuria may result from the breakdown of this co-operative 
activity at different points. It is most important to remember 
that glycosuria does not necessarily indicate diabetes. It is only 
after the exclusion of the less serious causes of glycosuria that a 
diagnosis of diabetes is justified. The bulk of carbohydrate is 
absorbed from the intestine in the form of glucose. This travels 
to the liver via the portal circulation. Part is stored in the liver 
and part in the muscles as glycogen. The speed and efficiency 
of storage is reflected in the blood sugar and is controlled by the 
insulin of the body. A lack of insulin means delayed or partial 
storage and a correspondingly high blood sugar. When the blood 
sugar reaches a certain level, sugar will appear in the urine. 

Alimentary glycosuria results when sugar is absorbed from 
the'mtestme more quickly than it can be stored, so that the blood 
sugar rises and the leak point is passed. This is not a common 
occurrence, and experiments have shown that it is difficult to 
produce alimentary glycosuria in healthy individuals even after 
the consumption of enormous quantities of sugar. 

Renal glycosuria results when the leak point of the kidney 
is’seT'lT’a lower figure than normal. Thus some individuals 
excrete sugar in the urine even when the blood sugar is only 
140 mg. per 100 ml. In such people glycosuria appears after a 
carbohydrate meal when the blood sugar is likely to rise. Renal 
glycosuria is an innocent condition, but it is advisable to keep 
such patients under observation. 

Endocrine glycosuria occurs in hyperthyroidism, pituitary 
tumSOrsrailil after injections of adrenaline. The hormones here 
involved probably act by stimulating the liver to break down 
glycogen, with the result that hyperglycaemia and glycosuria result. 

Injuries to the floor of the fourth ventricle cause sugar to 
appear in the urine, and this has been described as nervous 
glycosuria. The probable explanation is that injuries to this 
region of the brain cause a stimulus to the suprarenals with an 
increase in the adrenaline in the blood, and therefore an 
adrenaline glycosuria. 

Tpie diabetes results from the inability of the tissues to 
utiKsTcarbohydrate, owing to the absence of insulin provided by 
the pancreas. This inability to utilise carbohydrate is interpreted 
by the body as a stimulus for the production of more glucose so 
that all available carbohydrate is poured into the blood, producing 
a hyperglycemia. Since the tissues pannot utilise the sugar it 
is excreted in the urine. 

These different forms of glycosuria can be distinguished by 
estimations of the blood sugar and observation of the glucose 
tolerance test. 
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Tests for Sugar in Urin^* 

Benedict^ tests for sugar in urine are those most commonly 
used. They are simpler and avoid the fallacies of Fehling's test. 

Benedict’s Quantitative (Modified Fehling) Test. Copper 
sulphate 18 g., sodium carbonate cryst. 200 g., sodium citrate 
200 g., potassium thiocyanate 125 g., 5% potassium ferro- 
cyanide solution 5 ml., water to 1 litre. The test is as Fehling’s — 
the end-point being disappearance of the blue colour. 

To conduct the test 25 ml. of the reagent is measured into 
a small flask and about 4 g. of an hydrou s sod ium carbonate added 
and the solution brought to the boil. Urine is then mn in slowly 
from a burette until the reagent turns from clear blue to an 
opalescent bluish-white colour, when the additions are made 
more carefully until the colour disappears. This gives a rough 
indication of the amount of sugar in the urine and the titration 
is repeated after first diluting the urine so that about 10 ml. 
will reduce the reagent. 25 ml. of the reagent is reduced by 
0*05 g. of glucose. This quantity is therefore in the volume of 
urin^educing 25 ml. of the reagent. 

^■"' ^enedict’s Q ualitative Test. Dissolve with heat sodium 
(orpbTa^umJcitrate, 173 g,, and 100 g. of anhydrous (or 270 g. 
cryst.) sodium carbonate in water, about 700 ml. Dissolve 
separately pure crystallised copper sulphate, 17*3 g., in water about 
100 ml. Cool to room temperature, pour the second into the 
first solution slowly with stirring and make up to 1000 ml. with 
distilled water. 

The patient can employ the test himself. 5 ml. is boi led v^h 
8 drops of urine for two minutes and cooled, rfglucoie xs present 
fKF^duFcHanges to an opalescent green, or, in the case of a large 
quantity of sugar, to an opaque red. Benedict's reagent is reduced 
by glucose, laevulose, lactose, pentose and homogentisic acid, 
but not by uric acid and creatinine. To confirm and distinguish 
glucose employ the fermentation test (see p. G54), 

Modification of the Benedict Test. The following is a simple, rapid 
and fairly accurate method for use fay patients or doctors when it is difficult or 
impossible to carry out the original lienedict test: 2 ml. of Benedict’s solution 
are placed in a test-tube with a 2 ml. mark and to this are added 6 drops of 
urine to be examined. Shake well, boil over a free flame for a few seconds and 
allow to stand at room temperature for 30 seconds or more. The results 
obtained may be interpreted as follows: a translucent green discoloration 
indicates about 0*05% of glucose; an opaque green, 0*1%; yellowish green 
0*6%; dusky brown 1%; bright orange red 2%. In urines containing more 
than 1 % one part of urine is mixed with 0 parts of water and 6 drops of diluted 
urine are used to 2 ml. of Benedict’s solution. The readings are then as 
follows: opaque green indicates 2% glucose in the undiluted urine; green with 
a tinge of yellow 4%; yellow with a tinge of green 8% and light orange 12%. 
It is important that a standard dropper should be used and that this should be 
rinsed well after using, and in mafdng dilutions of urine containing a high 
percentage of sugar the millilitre and not the drop should be employed as a 
standard of measurement. — S. Gold, Canad* med» Ass. J., 1041, 445, 

Fehling^s Test. Glucose, being an aldehyde, has a strong 
reducing action. In the test the alkaline glucose-cupric oxide, 
when heated, causes deposition of cuprous oxide. 1 molecule of 
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glucose reduces practically 5 molecules of cupric oxide. In making 
use of Fehling’s solution it is important when looking for small 
quantities of sugar to dilute the urine to about sp. gr. 1-015. Mix 
with an equal volume of mixed Fehling’s solution. Boil for a few 
seconds — ^if no precipitate appears within two minutes there is no 
sugar of pathological import. Great care, however, should be 
taken not to confuse with reducing substances other than glucose. 

Fehling’s Solution is prepared in two solutions: — No. 1. 
Copper sulphate 34*64 g., sulphuric acid 0-5 ml., distilled water 
to 500 ml. 

No. 2. Sodium hydroxide 77 g., sodium potassium tartrate 
176 g., distilled water to 500 ml. 

Mix equal volumes when required. Of this, 10 ml. will be 
decolorised and reduced by 0*05 g. (or 53 minims by J grain) 
of glucose or diabetic sugar in solution, with precipitation of 
yellowish-red cuprous oxide when the two are boiled together. 
No. 2 solution should not be kept in a very cold place or it may 
crystallise. By keeping the copper solution separate from the 
alkaline solution the test is prevented from becoming erroneously 
sensitive. A little calcium carbonate or barium sulphate greatly 
assists the deposition of the cuprous oxide and enables the colour 
of the supernatant liquid to be more easily seen. 

Fehling*s is reduced by dextrose, laevulose, mannitose, milk sugar, 
galactose, arabinose, aldehyde, formaldehyde, chloral, chloroform, creatinine, 
valeraldehyde, resorcinol, pyro^allol, gallotannic acid, arsenic trioxide and 
similar reducing bodies, glycosides, and acetone: also by glycuronic acid, 
uric acid, pyrocatechin, hydroquinone and salicylic acid compounds; these 
may be removed by simple repeated filtration through animal charcoal. None of 
these bodies ferments or gives osazone crystals. Trichloracetic acid does not 
reduce Fehling itself, but tends to inhibit the reduction by sugars, so that 
quantitative results cannot be obtained in its presence. 

An orange precipitate formed when hot urine is mixed with hot Fehling’s 
solution without reboiling affords almost conclusive evidence of the presence of a 
hexose monosaccharide such as glucose or Isevulose. 

An orange precipitate formed on boiling is sometimes due to the presence of a 
compound glycuronate. 

To make certain of glucose the urine must contain a -f rotatory reducing 
substance, fermented by yeast (both glucose and laevulose are), it must yield an 
osazone of the correct crystalline form, melting at slightly above 200“ (both 
glucose and Isevulose give this) and finally it must yield no osazone in case of 
glucose with metiiylphenylhydrazine, which, with lievulose, yields one melting 
at ISO®. 

Lloyd’s Reagent (aluminium silicate) removes interfering substances. 
To 5 ml. of urine add 5 ml. of N/10 sulphuric acid and 10 ml. of water. 
Add 1*5 g. of Lloyd’s alkaloidal reagent and shake gently for 2 minutes. This 
removes most of the colouring matters, uric acid, creatine, creatinine, yet unlike 
charcoals, does not take away tlie sugar. (It is not necessary to remove every 
trace of creatinine). Filter. 2 ml. used for the usual colorimetric sugar deter- 
mination. Shaking should not be continued for longer than 2 minutes, as acid 
gradually dissolves the reagent — the dissolved aluminate does not, however, 
interfere. With more dilute urines, use 10 to 15 ml. For total sugars invert 
10 ml. of above filtrate by heating in boiling water for 75 minutes with 1 ml. 
of 10% hydrochloric acid. Cool, neutralise to phenolphthalein, dilute to 20 ml., 
add a small pinch of Lloyd’s reagent, shake, and immediately filter. 1’ake 2 ml, 
for determination. 

Fehling* s is not reduced by mannite. dulcite, svicrose, inosite, cellulose, 
dextrin, arabin, alcohol, ^lycenn, phenol, benzaldehyde, salicyl aldehyde, 
acetic, lactic, oxalic, succinic, tartaric, citric, gallic, saccharic, mucic, gluconic, 
benzoic, salicylic and sulphurous acids, and alkaloids. 
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Trommer^s Test. To 5 ml. of urine add i vol. of 1S% sodium hydroxide 
and then 1 ml. of 10% copper sulphate solution. A red or yellow precipitate 
appears on standing in the cold a few hours, more rapidly on boiling. On heating, 
much of the cupric hydroxide may remain undissolved — an excess of alkali is 
necessary as in the case of Fehling^s solution (or less copper solution can be 
used). Fehling*s test has superseded Trpmmer's. They are employed in the 
same manner. Trommer’s test may be interfered with by creatinine. It is 
important to add the alkali before the copper solution. 

Barfoed*s Test, This is not a specific test for glucose, but serves to detect 
monosaccharides. Barfoed’s solution is neutral copper acetate 13 *3, acetic 
acid solution (1 %) 200. A glucose solution warmed with a small quantity of 
this precipitates cuprous oxide. The presence of chlorides causes the 
formation of a green precipitate. 

An improved form contains copper acetate 50, sodium acetate 50, glacial 
acetic acid 5, water to 1 000. With this, reduction is obtained with 0 - 1 % dextrose 
solutions on merely heating to boiling, while 1 % solutions of maltose or lactose 
do not show reduction under similar conditions. — J. chem. Soc, Abstr.. u/192U 
525. 

Nylander's Test. To 5 ml. of urine in a test-tube add 1 ml. of Nylander’s 
reagent (bismuth subnitrate 2 g., Rochelle salt 4 g., 8% sodium hydroxide 
100 ml.), and boil for two minutes. In the presence of glucose a black 

C recipitatc will appear. Albumin, if present in the urine, must be removed 
efore applying, since it gives a similar precipitate. The test is not affected 
by the presence of uric acid or creatinine. 

Cramer’s Mercury Test. Dissolve mercuric oxide (red or yellow) 0*4, 
with potassium iodide 6, in water 100 and adjust the alkalinity of the solution 
so that 10 ml. is neutralised to phenolphthalein by 2*5 ml. of N/10 acid. 

To use the test heat 3 ml. of the solution to boiling, add 0*3 ml. of urine 
and boil again. On removing from flame the mixture darkens if sugar is present. 
Metallic mercury settles ultimately. Glucose, lactose, maltose, xylose and 
arabinose give the reaction, but not cane sugar. The test is quite sensitive. 
The deposit of metallic mercury is of greyish colour. 

Picric Acid Test {Johmon*$ or Braun's Test), This has been suggested as 
a test for glucose in urine, since a solution of this sugar, if boiled with picric 
acid and solution of potash, reduces the yellow picric acid to the deep red 
picramic acid, forming potassium picramate, the depth of colour depending 
on the amount of sugar. 

Safranin Solution Test. One \oIume of 1 in 1000 safranin solution 
with one of urine and one of solution of potash is heated to boiling, avoiding 
agitation. If the urine contains sugar to the extent of 0’1% the liquid will be 
decolorised. (On cooling, the colour may return in proportion to the amount 
of sugar present,) Each additional volume of the safranin solution that may 
be decolorised represents roughly 0*1% of sugar. Safranin solution is 
unaffected by creutme, creatinine, uric acid and urates, 

Phosphomolybdic Acid Test* For estimating normal urinary sugar. 
Toluene is useful to preserve. 1 ml. of specimen is precipitated by 2 nil, of 
phosphotungstic acid reagent made of 2% phosphotungstic acid in 5% sulphuric 
acid. A dense precipitate is formed. After thoroughly shaking, dilute to 10 ml. 
by adding 7 ml. of distilled water; shake and filter. This filtrate is clear and free 
from creatinine and other interfering substances. 1 ml. of the liquid is heated 
6 minutes in a boiling water-bath with 2 ml. of alkaline copper solution. Remove 
and add phosphomolybdic acid solution. Presence of sugar is shown by a deep 
blue colour. This can be made colorimetric by comparison with a glucose 
solution. The amount normally present is very constant. It exceeds 1 g. a day 
on ordinary mixed diet, and the percentage in the urine corresponds curiously 
closely with that regarded as normal in blood, namely, 0*08 to 0*1%, — ^R. L. 
Mackenzie-Wallis, Lancet, ii/1921, 1003, 

DimtrosallcyUc Acid Test. For colorimetric determination of sugar. To 
10 g. of phenol add 22 ml. of 10% sodium hydroxide and make up to 100 ml. 
Add 69 ml, of this solution to 6*9 g. of sodium bisulphite and mix with 300 ml. 
of 4*5% sodium hydroxide, 255 g. of Rochelle salt and 880 ml. of 1% 
dinitrosalicylic acid solution. To 1 ml. of urine add 3 ml. of reagent, htat for 
5 minutes in boiling water, cool and dilute to 25 ml. Compare with standards 
containing 1, 0*5, and 0*25 mg. of glucose. Concentrated urines containing 



654 THE EXTRA PHARMACOPCEIA 

over 0 • 1 8%, and dilute urines containing over 0 - 1 2% of sugar, can be considered 
abnormal. — B. Sumner, J» biol. Chetn.f 1925, 65^ 393. 

Fermentation Test* A useful confirmatory test. Prior to conducting, 
determine the specific gravity of the urine as exactly as possible. Then fill a 
Doremus tube completely with the specimen; place a httle fresh yeast in the 
bend; keep in a moderately warm position for 24 hours. If sugar is present, 
carbon dioxide will be produced, and the gravity of the unne will fall — each 
degree of density lost being equivalent approximately to 1 grain of glucose 
per ounce. A decrease of 0-001 in the sp. gr. corresponds to 0-23% of sugar. 
When the sugar content is not less than 0-4 to 0-5%, and the readings are 
carefully taken at the same temperature, the method gives fairly exact results. 

Fungi in Relation to Human Pathology. The ^'Yeast Method*’ of detecting 
glucose in urine is not specific. Ordinary samples of baker’s yeast will ferment 
Isevulose, maltose, galactose, saccharose, lactose, and other carbon compounds 
in addition to glucose. (This difficulty can be overcome by washing and filtering 
the yeast and by putting up suitable control tests against known solutions of 
lactose which is the commonest cause of doubt. — ^Archer). A germ should be 
used which ferments glucose only, e.g., Monilia balcanica Castellani, or, failing 
this, Moftilia Krusei Castellani, which ferments glucose and laevulose only. 

A mycologic method described especially useful for identification of maltose 
and galactose. — ^A. Castellani and P. E. Taylor, J. 1926, 209. 

See also A. Castellani, Lancet ^ i/1920, 847, 895, and P. Pietra, J. trop. Med. 
{Byg.\ 1927, 182. 

Carbohydrate Test. The char is most distinctive of a saccharine urine. — 
J. Barker Smith, Pharm. J., ii/1924, 309; i/1925, 100. 

Galactose Tolerance Test for Liver Function. The patient is allowed 
no food overnight or at breakfast time. In the morning, after emptying the 
bladder, he is given 40 g. of galactose in 250 or 300 ml. of water. The urine 
is then collected hourljf for 5 hours, each specimen being tested qualitatively 
for sugar. The positive samples are mixed and the sugar estimated by 
Benedict’s method (25 ml. of Benedict’s quantitative reagent are reduced by 
0-054 g. of galactose) and the 5 hours’ output of sugar calculated. In patients 
with glycosuria the glucose may be removed, without appreciable loss of 
galactose, by fermentation. Make a 10% suspension of thoroughly washed 
yeast. To 7-7 parts of this add 1 part of urine; keep for 45 minutes at room 
temperature and determine the sugar remaining, which is all galactose, by 
Benedict’s method. 

Any excretion in excess of 3 g. showre decreased tolerance. The chief value 
of the test is in differentiating obstructive from non-obstructive jaundice. 
Positive results are common in the latter but rare in the former. 

Lactose 

Lactose seldom occurs in the urine except in nursing mothers, 
or soon after weaning, and its importance lies in its differentiation 
from glucose; lactose does not ferment with pure yeast and gives 
a characteristic osazone. 

Osazone Test. Phenylhydrazine hydrochloride, as much as will cover a 
sixpence, is dissolved with twice its quantity of sodium acetate in about 1 ml, 
of glacial acetic acid. To this is added 10 ml. of urine. If the solution is not 
clear after well mixing it should be filtered. The filtrate is placed in a tube 
in a boiling water-bath for 30 minutes. The water-bath should then be 
allowed to cool with the tube still in it so that the very slow cooling will help 
the formation of characteristic crystals. 

Laevulose 

Laevulose reduces Fehltng’s solution, ferments with yeast 
and forms an osazone with phenylhydrazine like glucosazone. 
Occasionally found in urine alone — more commonly with 
dextrose. 

Pseudo-laevulose of diabetic and other urines. True 
lavulosuria or fructosuria may be met with, but apparently it is 
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rare. The l^evomtatory body is in reality the ketonic acid, 
isoglycuronic acid, which is differentiated from laevulose by 
Borchardt^s test — the acid is precipitated from an acid solution 
on saturation with lead acetate— and the melting-point of the 
parabromphenylosazone. Specimens from 30 cases of so-called 
laevulosuria and 50 of diabetes, in w^hich a laevorotatory substance 
was present along with dextrose, were examined and in none 
could any true laevulose be found. 

Borchardt*s Modification of Seliwanoff’^s Test consists in treating the 
specimen with hydrochloric acid and resorcinol, making alkane with sodium 
carbonate and extracting with ethyl acetate. With plant laevulose the extractive 
is red in colour, but with urines giving the ordinary ScliwanofF reaction the 
watery solution retains the pigment and the extract is yellow. 

SeHwanoff ’s Reaction for Laevulose. On warming a solution of resorcinol 
in 1 part of concentrated hydrochloric acid and 2 parts of water with lasvulose, 
an intense red coloration is formed and gradually a dark precipitate soluble in 
alcohol with production of a red colour. _ Glucose, lactose, maltose and pentoses 
do not give this colour. Glucose will give a positive reaction if the boiling is 
prolonged. 

Seliwanoff ’s Reaction for Cane Sugar, ^'he test applied exactly as above 
gives only a very faint pink on warming. Takes some minutes to form. Using 
strong hydrochloric acid, the reaction for both is the same. The precipitate in 
both cases is soluble in alcohol. 

Salicyluric Acid, This substance occurs in the urine of a person taking 
salicylate or a compound of salicylic acid, e.g., aspirin, and i^ives a reduction 
of the ordinary reagents such as Benedict’s or Feliling’s. It is not fermented 
by yeast and does not form an osazone. The urine in these cases always con- 
tains much salicylate and gives a deep purple colour with ferric chloride solution. 
A reduction due to salicyluric acid and not glucose should always be suspected 
in urine giving a marked reaction with ferric chloride for salicylates. 

Pentose 

Bial’s Test (P.G. VI), Orcin 1 g, in 500 ml. of concentrated hydro- 
chloric acid containing 25 drops of ferric chloride solution. 

Method of Use. To 10 parts of reagent add 1 part of urine and bring just to 
the boil. Allow to stand until cold. Pentoses yield a green colour and a bluish- 
green precipitate. Glycuronates will give the same reaction only after thorough 
boiling. After cooling, shake out with 2 parts of amyl alcohol. The amyl alcohol 
extract will be green, and spectroscopic examination will show a band between 
the C and D lines overlapping the D line. A second band nearer the red band 
of the Spectrum is not of any significance. A green colour alone is not proof of 
the presence of a pentose. 

Alkaptonuria is due to the presence of dioxyphenyl acetic acid (homo- 
gentisic acid). 

Alkapton urine is normal in colour when freshly passed but rapidly darkens 
on exposure to air and light. The oxidation is hastened by alkali. It reduces 
Fehling’s solution and also solution of silver nitrate in the cold. 

Ferric Chloride Test for alkaptonuria. S% solution of ferric chloride is 
added drop by drop to 10 ml. of urine in a test-tube. With each drop a fleeting 
blue colour is given if homogentisic add be present. 

Pentosuria and alkaptonuria are fully described in Inborn Errors of Metabolism y 
by Sir A. E, Garrod. 

Indican 

lndicaii» potassium indoxyl sulphate, is excreted in patho- 
logically abnormal quantities in the urine when excessive putre- 
faction. occurs in the intestine. 

Indicanuria is most commonly found in intestinal obstruction 
and severe intestinal inflammations. It may be present in chronic 
gastritis, gastric cancer and diminished hydrochloric acid secretion. 
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Decomposition of exudates any\\’here in the body as in empyema, 
bronchiectasis and large tuberculous cavities may cause indicanuria. 


Small amounts of indican in urine are’ of no pathological significance. The 
taking of milk in fairly large quantities will always result in a positive test for 
indican in the urine. ^ ^ , , . , ^ ^ . 

It is tested for as follows: — ^To a test-tube one-third mil of unne is added an 
equal quantity of Obermayer’s reagent, and a few millilitres of chloroform, 
(Obermayer’s Reagent consists of ferric chloride 2, hydrochloric acid 1000. 
This makes a yellow furning liquid which keeps well.) Invert the test-tube a 
few times to mix. If indican is present in excess the chloroform will assume 
an indigo blue colour. 

Urine of patients taking potassium iodide may give the colour, and this may 
obscure a strong indican reaction. This can be removed by shaking with a 
little sodium thiosulphate, leaving the blue of indican. Occasionally, owing to 
slow oxidation, indigo red will appear instead of indigo blue. This gives a colour 
much like that due to iodides but it doesnotdisappearwhen treated with sodium 
thiosulphate. Bile pigments which interfere with the test must be removed by 
precipitating with normal lead acetate solution and filtering. 


Phosphates 

Phosphoric acid exists in urine as salts of sodium, potassium, ammonium, 
calcium and magnesium. Excretion of phosphates is very variable; the average 
for 24 hours is 2-5 g. as PjOs. The organic phosphorus content of urine is very 
small, being about 2% of the total. Estimation of urinary phosphates is of no 
value except as part of a complete metabolism experiment where intake of phos- 
phorus is known. It is usually estimated by titration with standard uranium 
acetate, potassium ferrocyanide being used as an external indicator. 

Deposition of earthy phosphates in urine is usually due to change of reaction 
rather than a true increase of excretion. Inorganic phosphate content of blood 
plasma 2 to 4 mg. per 100 ml.; children, 4 to 5 mg. Decreased in active rickets 
and by insulin, increased in chronic nephritis, healing of major fractures, 
diabetic coma. 


Porphyrins 

Two porphyrins may occur in urine, uroporphyrin and copro- 
porphyrin, The amounts of porphyrins excreted in health are so 
minute, that for clinical purposes it may be accepted that they do 
not occur in normal urine. When present in abnormal quantities, 
porphyrins impart a port-wine colour to the urine. Porphyrinuria 
may occur in patients susceptible to certain hypnotics, such as 
sulphonal and trional, and to antipyretics, such as acetanilide, 
phenacetin, phenazone, amidopyrin, aspirin, etc., or may arise 
from the long-continued use of such drugs; it may also result from 
the -use of the sulphonamide group of drugs. In addition to the 
foregoing it is a frequent accompaniment of T.N.T. poisoning in 
workers engaged in the manufacture of explosives, and a careful 
watch should be kept for this early symptom of poisoning. 

When urine containing porphyrin is examined with filtered 
ultra-violet rays it shows a pink fluorescence. 

Tests for Porphyrinuria in T.iNT.T’. Poisoning, 

Webster’s Test. 12-5 ml. of the urine mixed with an equal volume of 
sulphuric acid (20 : 100) and shaken with 10 ml. of ether. The acid liquor is 
rejected and the ether washed once with 25 ml. of water. Then treat this ether 
solution with 5 ml. of alcoholic potash solution (4 or 5 ; lOO). When T.N.T'. 
is present a purple colour is at once formed varying in intensity. Care must 
be taken to distinguish between absorbed T.N.T. and accidental contamination. 

Improved Webster Test, Place 50 ml. of urine in a 400 ml. flat-bottomed 
glass beaker and add SO ml. of sulphuric acid (dilute) 20% by volume. Bring 
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to the boil and allow to boil for not more than one minute. Allow to cool, and 
examine 12 hours later. If negative the solution will be quite clear, lemon- 
coloured, pale brown or reddish-brown. Occasionally, when the solution is 
reddish-brown the merest trace of a fine granular deposit of a purplish-red 
colour may be found in distinct quantity on the bottom of the glass. If 
positive, the solution will be reddish-brown and a fine granular deposit of a 
purplish-red colour will be found in distinct quantity on the bottom of the 
beaker. For purposes of day-to-day comparison the positive ^toxic) urines 
may be classified and recorded as follows: — 4- -h (strongly positive): solution, 
deep reddish-brown: deposit, abundant, dark purple. + (positive); solution, 
reddish-brown: deposit considerable, purplish-red. db (weakly positive): 
solution, reddish-brown (lighter than +): deposit, moderate, purplish-red. 
It is suggested that T.N.T, worker giving Hr *f and Hf- should be removed 
from this work and those giving ± should be watched and tested .again. 
— A. M. Kennedy and J. Ingham, Brit. med. J., i/1942, 490. 


Pus 


On finding pus in the urine it should be examined bacterio- 
logically to ascertain the nature of the infecting agent. Radiological 
examinations may be necessary also to rule out the question of 


calculus. 

In women a catheter specimen of urine is required, but in 
men it is possible to obtain a suitable specimen without 
catheterisation if the glans penis is carefully cleaned and the 
patient instructed to pass the first portion of urine into an ordinary 
receiver and the next portion into a sterile wide-mouthed bottle. 
The specimen must be despatched to the laboratory immediately 
after collection. 


Microscopic examination is essential when pus cells are found in the centri- 
fuged deposit: a count should be made of the number of cells per cubic milH - 
metre. A drop of the fresh unceiitrifuged urine is examined m a counting 
cKamber, A few leucocytes may be present in the urine in health, and as the result 
of several thousand testa C. E. Dukes has shown that 0 to 10 leucoc ytes may be 
present per cubic milliml^fe'ln ''tKe urine of healthy peopTe| ne suggests 
as a definition of pus ‘*morc than ipo leucocytes .per. eubic.millirnetifi,” The 
intermediate zone between 10 and 1 00 is described as the zone of excess of 
leucocytes. Degrees of pyuria have been defined by Dukes as follows; — 
lOO-lOOOjpus, iq«0-lp,000pusj-,and 10,000- 100,000 p,q8 -f + . 

Mucus are sometimes found in the urine of male patients who have 

had gonorrheea several years previously. These appear as a long thread-like 
process of mucus uniting chains of pus ceUs. They are common after prostatic 
massage and may be present only in the first morning specimen. 

ChoUtsterin is rarely found. It is usually derived from a collection of pus 
thatTSarbeehTetained m a cavity for some time, ultimately discharging into the 
urine. 

To separate cholesterin, extract the specimen with alcohol-free ether. Purify 
the residue on evaporation, by dissolving in strong alcoholic potash, evaporating, 
extracting again with ether, and this again witli boiling alcohol — rhombic plates. 

Chloroform ic solution of cholesterin with sulphuric acid gives a red to purple 
colour. An alcoholic solution so treated gives red to blue. 


Urea 

The average content of urea in urine is 2*5 to 3%, or about (in 
health) 500 grains (33 g.) per diem; it may range between 15 g, and 
40 g. The majority of methods are based on the decomposition 
of urea into nj^rogen, c arbon diox ide, and watw when treated 
with podium liyp^romite. "Tlie ca^pn dioxi de nTs absorbed by 
the excess ofTilkairpriisent, and the nitrogen can be measured, 
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from which, on reference to tables, the percentage can be found — 
theoretically 1 ml. of nitrogen at 0®— 0-0027 g. approximately 
of urea. In theprocess about 8% of the total nitrogen is suppressed, 
but the increase in volume of the gas due to the room temperature 
(taken as 18®) and the vapour tension (the gas bemg measured 
moist) has been found in practice to compensate almost exactly 
for this loss. 

The average urea content in urine was fo^d to be 1 *6% in the case of patients 
under observation in hospital. When the kidneys are damaged the concentration 
falls below that figure. That the specific gravity of the urine is consistently low 
in advanced granular kidney disease is a well recognised fact. Salt retention is a 
characteristic of the oedematous or tubal type of nepi^tis just as urea retention 
is characteristic of the chronic interstitial or cirrhotic type. — C. R. Box, Brit, 
med. J., i/1920, 356. 

S odium Hy pobyomite M etho d. Sodium hydroxide 100 g., distilled water 
250 mnT5iss<53ve','**co^ iced while adding guttatim bromine 25 ml. 

Mix and dissolve. This solution is used to estimate the amount of urea in a 
given quantity of urine. On adding the solution, nitrogen is evolved from the 
urea and is measured at atmospheric pressure. It is better to keep the bromine 
separate; 1 ml . of bromine should be added to 11 ml. of the solution as 
required. *" 

A 100 ml. graduated tube is connected at the lower end by rubber tubing 
with a levelling tube, and at the upper end with a small bottle. The bottle 
is closed by a rubber cork having two holes with glass tubing through the 
holes, one being connected by rubber tubing to the upper end of the graduated 
tube, the other closed by a short piece of rubber tubing and screw clip. The bottle 
contains a small test-tube which will just lie obliquely. Put 25 ml. of hypobromite 
solution in the bottle and 4 ml. of urine into the test-tube. Insert cork and, with 
screw clip open, adjust the levelling tube until water in the graduated tube is at 
the 0 mark; close chp. Tilt bottle until all the contents of the test-tube are spilled 
into the hypobromite. When the reaction has finished, adjust levels and read off 
number of millilitres of gas evolved. Each millilitre of nitrogen x 0*0625 «» the 
percentage of urea present. 

' ^anthydr ol has been applied to the quantitative determination of urea in 
urine witfi-^hich it forms dixanthylurea, [0(C*H4)siCH-NH]|CO. Other 
constituents of urine do not interfere. 

To 5 ml. of urine add 3*5 ml. of glacial acetic acid and 1 ml. of 10% solution 
of the reagent in methyl alcohol, followed by four further additions of 1 ml, at 
lO-minute intervals. After one hour, collect the precipitate on a sintered glass 
filter, wash twice with acetic acid (66%), then with alcohol and finally remove 
alcohol with water. Grind the precipitate with small portions of a cold mixture 
of equal volumes of N/1 potassium dichromate and concentrated sulphuric acid, 
the volume of the mixture being gradually increased until 50 ml. in all has been 
added; then boil for 5 minutes. Cool, dilute to 250 ml., and titrate the excess 
dichromate in an aliquot portion by means of iodide and sodium tluosulphate. 
One molecule of dixanthylurea requires 58 atoms of oxygen, and 1 ml. of N/1 
potassium dichromate is equivalent to 0*517 mg. of urea.— per A. D. Mitchell, 
Lecture to Institute of Chemistry, Oct. 19, 1934. 

l^ase Method of Estimati ng Ur ea. Mix 25 ml. of the urine with a 
pirich^f "pnBWilSred suya btfanfTffourla to 3 g.). Allow to stand overnight covered 
with a small layer of xylol or benzene. Render the liquid alkaline with strong 
sodium carbonate solution and distil into standard hydrochloric or sulphuric 
acid by Kjeldahl’s procedure. Urease only attacks urea, 1 molecule of urea 
producing 1 molecule of ammonium carbonate, and there may be 

present a small amount of ammonium salts in addition to free ammonia. For 
accurate work these must be estimated separately. 

U rease Preparation, Cover 200 g. of finely powdered soya bean with 
1 6 hours. Treat the filtrate with 96% alcohol (400 ml.), 

as long as precipitate forms. Collect and dry slowly and add lactose q.s. to 100 g. 
Keep the product dry. 

Urea Nitrogen Determination by Direct NeSslerisation. Urease is used 
as above for hydrolysis of the urea, either in the form of the enzyme or as soya 
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bean meal. It decomposes urea quantitatively and does not aifect other con- 
stituents of urine. 

Place 1 1 ^. of the urine in a 100 ml. graduated flask. Add 0*1 to 0*25 g. of soya 
bean meal in the form of a 1 % suspension. Allow to stand for one hour at room 
temperature, or 15 minutes at about 50®, Add 25 ml. of water and 1 ml. of 
w-pnosphonc acid solution (25%) and mix, then add 1 g. of pure blood charcoal, 
shake, make up to volume, mix, and filter, 

(The soya bean meal suspension is made thus: Rub 5 g. with water 15 ml. to a 
smooth paste. Add more water q.s, to about 400 ml. Add 100 ml. of alcohol. 
10 to 15 ml. of this are used. It keeps good for about 2 days.) 

Place 5 to 20 ml. of the filtrate in a 100 ml. graduated flask. (The amount 
taken should contain 0*7 to 1 *3 mg. of ammonia nitrogen.) Dilute to 60 or 70 ml. 
Nesslerise with the modified Nessler reagent, (v. infra), and compare with stan- 
dard 1 mg. of ammonia nesslerised in another 100 ml. flask). 

The determination of minute quantities of urea by hydrolysis with acid at 
150® followed by nesslerisation.—J. T. Weam and A. N, Richards, J, bioU 
Chem., 1925, 66, 275. 

The total nitrogen of urine varies considerably with the protein 
intake but the average 24 hours excretion is about 16 g. Of this 
the urea nitrogen is 14 g., ammonia nitrogen 0*5 g., creatinine 
nitrogen 1*5 g., uric acid nitrogen 0*25 g., with a little un- 
determined nitrogen. The fluctuations in amount are nearly 
always due to variations in the urea excretion which accounts 
for about 90% of the total nitrogen. Nitrogen is best estimated 
by some form of Kjeldahl’s method. 5 ml. of urine is heated in a 
Kjeldahl flask with 10 ml. of concentrated sulphuric acid, a few 
crystals of potassium sulphate and 0*5 ml. of saturated copper 
sulphate solution until ail organic matter is destroyed. The 
solution is diluted with water and after cautious addition of an 
excess of 40% sodium hydroxide the ammonia formed is distilled 
into sulphuric acid. The amount of N/5 sulphuric acid neutralised 
by the ammonia is found by titration with N/ 1 0 sodium hydroxide. 

Foliii and Denis* Method of Estimating Total Nitrogen. Modified 
Nessler Reagent. Folin and Denis criticise the composition of Nessler's 
reagent as being excessively alkaline and containing too little potassium iodide. 
They dissolve potassium iodide 75 g. in warm water 50 ml., add mercuric iodide 
100 g. and stir. Dilute with water 400 or 500 ml., filter and make up to 1 litre. 
To 300 ml. of this double iodide solution add 200 ml. of 10% sodium hydroxide, 
500 ml. of water and mix. This final solution contains 2% of sodium h:^droxide, 
which is preferable for Nesslerising digestion mixtures of samples of urine. 

15 ml. of this reagent added quickly to the digestion mixture will yield clear 
mixtures with os large amounts of ammonia as are met with in the method 
(0*7 to 1*6 mg. ammonia nitrogen). 

The ammonia nitrogen rises to relatively high levels in all conditions of 
acidosis. The usual ratio of ammonia nitrogen to urea nitrogen is 1 to 20. In 
severe acidosis it may be 1 to 2. 

Ammonia nitrogen may be rapidly estimated in urine by the formaldehyde 
method. 25 ml. of urine to which nave been added a few crystals of neutral 
potassium oxalate are titrated to the neutral point of phenolphthalein with N/10 
sodium hydroxide. To this is added 5 ml. of 40% formaldehyde previously 
neutralised to phenolphthalein. Formaldehyde reacts with neutral ammonium 
salts liberating an equivalent amount of acid. 4NH4Cl+6H*CHO»«N*(CH|i), 
•4-4HCl*f6H»0. The acid produced is titrated with N/10 sodium hydroxide. 
1 ml. of N/10 sodium hydroxide is equivalent to 0*0014 g. of ammonia nitrogen. 

This method also estimates any amino-acids that may be present, but these 
are negligible except in rare circumstances. 

The ammonia in urine may be estimated by distillation and Nessleriaation of 
the distillate or by aid of volumetric acid, as above. 
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Uric Acid 

The average content in the urine is 0*05 to 0*06%. This 
is derived from endogenous and exogenous sources. The 
exogenous uric acid fluctuates with the amount of nucleoprotein 
in the diet. Estimations of uric acid in the urine are only of 
value where diet is known and uric acid excretion over a period 
is being estimated. In gout there is a deficient excretion of uric 
acid. 

When pure, uric acid occurs as white crystals, very slightly 
soluble in water, insoluble in alcohol and ether. 

Murexide Reaction. On heating to dryness on a w'ater-bath 
with a little nitric acid or potassium chlorate and hydrochloric 
acid in a white dish, cooling, and adding a little ammonia solution 
a red colour is produced in the presence of uric acid. 

Hopkins' Method. To 100 ml. of sample add about 30 g, of ammonium 
chloride in powder, dissolve as completely as possible, or a small quantity may 
remain undissolved, add a little ammonia to neutralise and allow to stand for 10 
minutes. Filter off the precipitated acid ammonium urate, wash with saturated 
ammonium sulphate soluti on and rinse off the precipitate from the filter with 
water to 100 ml. Add 20 ml. concentrated sulphuric acid to raise temperature 
of the liquid to about 60®, or, if necessary, warm to that temperature. Titrate 
with N/20 potassium permanganate (1‘58 g. in 1 litre), taking as end-reaction 
the point at which the permanganate ceases to be instantly decolorised. Each 
ml. of the permanganate solution =0*00375 g. uric acid. 

Gowland-Hopkins' Method is the same as the above until the acid 
ammonium urate has been washed with ammonium sulnhate solution, then 
proceed as follows: — ^Wash off the precipitate into a small beaker with a jet 
of hot water, add a little hydrochlonc acid, and heat just to boiling. Allow to 
stand two hours in the cold. Collect the separated uric acid, measuring the 
filtrate at the same time, for which an allowance of I mg. must be added on to 
the final result for every 15 ml.; it need not exceed 20 to 30 ml. Wash the uric 
acid crystals with a little distilled water, rinse off the filter with hot water, 
warm with sodium carbonate till dissolved and make up with water to 100 ml. 
Add 20 ml. of sulphuric add and titrate with permanganate as above, adding it 
slowly towards the end of the reaction, the finish being the first appearance of 
a pink colour which is permanent for an appreciable interval. Previously the 
disappearance of the colour is instantaneous. 

Phosphotungstic Acid Test. (A rapid approximation.) Mix about 10 ml. 
of urine with 3 ml. of solution of potash, add 20 drops of a 20% solution of 
phosphotungstic acid. Uric acid causes a blue colour which varies in 
depth with the proportion present. The method is not applicable for anything 
approaching an accurate colorimetric <^timation since the colour fades rapidly. 
Use a standard for comparison of I in 50,000 uric acid. 

The test can ^so be conducted by heating the urine with solution of potash 
and a 5% solution of phosphotungstic acid, which gives a lilac colour. The 
intensity can be compared with that given by a standard solution of uric acid 
I in 1000. 

The ^ following modification of Folin's method for the colorimetric 
determination of uric acid avoids difficulties due to the turbidity of the final 
solutions; — 1 ml. or more of urine is mixed with 3 ml. of water and 3 ml. Folin’s 
acid silver lactete solution, allowed to stand in the dark for a few minutes, and 
centrifuged. The precipitate is dissolved in 5 ml. of Folin's cyanide and urea 
reagent(8eebelow), and the solution transferred quantitatively to a 100 ml. flask 
by means of 2 portions of 10 ml. each of 10% sodium carbonate solution and 
5 ml. of water. 5 ml. of uric acid reagent is added, the contents mixed and 
then after 5 minutes diluted to 100 ml., and the colour compared with a standard 
prepared by diluting to 100 ml. 5 ml. of standard uric acid solution containing 
0*1 mg. of uric acid per ml., 5 ml. of cyanide and urea reagent, 20 mb of 10% 
sodium carbonate solution, and 5 ml. of the uric acid reagent. — H. U, Salt, 
Biochem, J., 1931, 1720. 
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The acid silver lactate solution is prepared by dissolving 100 g. of silver 
lactate in 700 ml. of water containing 100 ml, of lactic acid (85%) partly neutral- 
ised by 100 ml. of 10% sodium hydroxide. — O. Folin, bioL Chem.. 1922, 
Hi, 153. 

Cyanide^Vrea Reagent, Add 50 g. of sodium cyanide to 700 ml. of water 
and stir until dissolved,^ Add 300 g, of pure urea and stir until practically 
complete solution is obtained. Transfer to a 2 litre flask, add 5 to 6 g, of pure 
calcium oxide and shake for 5 minutes. Filter and store in tightly stoppered 
bottles. — O. Folin, J. hiol. Chem.^ 1930, S(5, 179. 

Renal Function Tests 

The tests are of chief value in certain surgical conditions, in 
the albuminurias of pregnancy and in the diagnosis and prognosis 
of medical cases of kidney disease. In surgical cases of obstruction 
the blood urea has been found to be the most useful test of kidney 
function. A blood urea content above 60 mg. per 100 ml. contra- 
indicates prostatectomy in one stage. In other types of surgical 
cases the dye excretion tests are most satisfactory and are usually 
performed by the surgeon himself. 

In cases of albuminuria in pregnancy with clinical symptoms 
such as headache, vomiting and oedema, as in nephritis toxaemia 
(de Wesselow) there is marked nitrogen retention, with a blood 
urea above 40 mg. per 100 ml. and a high blood pressure. In 
threatened eclampsia there is albuminuria, diminished urea 
output and frequently an increased blood urea, but the imminence 
of eclampsia cannot be judged from the amount of nitrogen 
retention.^ 

In medical cases of kidney disease, renal function tests are often 
useful but it must be borne in mind that obstruction to urinary 
outflow produces much greater nitrogen retention than severe 
kidney disease. Blood analysis is particularly useful in checking 
the effects of diet in cases of nephritis with nitrogen retention. 
Similarly in parenchymatous nephritis the value of treatment can 
be assessed by the reduction in blood cholesterol. Whatever 
tests are performed their value must always be weighed in the light 
of information gained from general din cal examination, the blood 
pressure and condition of the arteries. 

Of the numerous tests devised for estimating the functional 
activity of the kidneys the following have proved the most 
reliable in practice. {For details of blood urea estimations, see 
Blood Analysis, p. 697.) 

(1) Systematic examination of the urine (including the 
record of the total quantity passed each day, the specific gravity, 
the presence of albumin, blood, and pus, and the presence of 
casts). If the patient is on a standard diet and accurate daily 
quantitative tests can be made, useful information can be 
obtained from quantitative tests of urinary constituents, par- 
ticularly of the urea and chlorides in the urine, but this method 
has only a limited applicability in practice. The following table 
(from Recent Advances in Medicine, by Beaumont and Dodds 
4th Edn., p. 23), gives figures obtained at the Middlesex 
Hospital. 
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Table showing analyses of twenty-four hours* urine of typical case^ 
of renal inefGlciency. 


Case. 

Vol, 

ml. 

Albu- 

min 

iSfo 

Urea 

g. 

0.0 

Creati- 

nine 

g. 

Total 

N. 

g* 

Chlor- 

ides 

g. 

Normal men . , 

1500 

— 

30 

0-6 to 1-2 

1 to 1-25 

14 to 16 

10 to 15 

Acute nephritis 

300 

20 

7 

0-2 

0-8 

6 

1-7 

Chronic intersti- 
tial nephritis 

3000 

0-5 

15 

0-6 

0-9 

8 

■ 

14*8 

Large white 
kidney 

1000 

10 

14 

0-72 

0-85 

7 

1*7 

Small white 
kidney 

1800 

12 

12 

0-84 

0-79 

6-4 

0-9 


X ^ Concentratton Test. Ordinary meals are allowed but no fluids drunk 
for 24 hours. The imne of the last 12 hours is collected and the specific cravitv 
measured. A hedthy adult under these circumstances (Addia and Shevkvl 
excretes unne with a sp. gr. of between 1-027 and 1-032. The lower the so nr 
of the urine the neater the damage to the kidney. When the sp. gr. is 1-026 3ie* 
chance of the kidnejr being healthy is 1 in 47» and when it is 1-022 the chance 
of a healthy kidney is 1 in 15,000. 

Water Dilution Test. 1200 (43 oz.) of water are given to a patient without 
any breakfast and an additional 900 ml. (32 oz.) in the next 5 hours The 

unne passed «««» t,— — u u. — .i. . Iril* 

it is greater t. 
ii/1936, 504. 


ttV4«*wwuoj, trvw HU. OZ.J in me next o nours. ' 
i during the last five hours should have a sp. gr. of 1-003 and if 
than this the kidney is definitely deficient. — G. Graham, Med, Pr 


(2) Elimination Tests. The Urea Concentration Test is 

the most popular. The principle is to give a large dose of urea 
(15 g.) os and observe how rapidly the kidney removes the 
excess. The test is best carried out first thing in the morning. 

Technique^ The patient is allowed no food or drink after 
10 p.m. the previous night. At 5.58 a.m. the bladder is emptied 
completely and this specimen of urine marked ‘*0.’* At 6 a.m. 
he takes the following mixture: urea 15 g., tincture of orange 
1 ml. and water 100 ml. At 7 a.m. he empties his bladder 
completely, this specimen being marked “1.” At 8 and 9 a,m. he 
passes urine again, these specimens being marked and “3” 
respectively. The total quantity of urine passed at 7, 8 and 9 a.m. 
must be measured. This should not exceed 120 ml, in No. 
and 100 ml. in Nos. “2” and “3.” If more than this is passed 
It mdicates that the urea has a diuretic action and a low urea 
necessarily mean a poor renal function. 

Normally the concentration of urea in one or other specimen 
^ 3%. In renal inadequacy it is below 2%, 

The chief limitations of the test are that in the hydraemic type 
01 nephritis with chloride retention it may give normal results 
even when the patient is very ill, because in this disease there is 
not necessarily any nitrogen retention. In cases of enlarged 
prostate with residual urine the first two specimens may be 
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influenced by dilution with this residue but by the third hour the 
real concentration should be apparent. Sometimes it is useful 
to collect a specimen at 4 hours. 

Phenolswlphonephthalein (Phenol red) Test. Give 300 to 400 ml. of 
water half an hour prior to the test. Empty the bladder with a catlieter and give 
intramuscularly, or preferably intravenously, in the upper arm 6 mg. of 
phenolsulphonephthalem neutralised with sodium hydroxide in 1 ml. of water. 
The patient IS then catheterised and the urine allowed to drop into a beaker 
containing 2 drops of 25% sodium hydroxide. Normally a red colour, 
indicating ^cretion of the dye, begins to appear in the urine within 5 to 10 
minutes, ihe colour reaches its maximum intensity within 15 to 20 minutes 
and the dye is all excreted within 4 hours. Samples of urine are collected 
at the end of one and two hours, and to each sample 25% sodium hydroxide is 

irtrtA 1 *^*^*?^ ^be maximum red colour and the mixture diluted 

to 1000 ml. with distilled water. As a standard 3 mg. of phenol red is added 
to some or the urine obtained before the injection, the volume then being 
made up to that passed during the second hour, 25% sodium hydroxide added 
to develop the maximum colour and the mixture diluted to 1000 ml. The 
samples and the standard arc then filtered, the filtrates compared in a colori- 
meter, and the percentage of dye excreted in the first and second hours cal- 
culated. Figures below 40 % for the first hour or 60% for the first and second 
hours combined (70% in children) suggest renal inefficiency. 

In severe acute nephntis the permeability is markedly decreased, also in 
chronic interstitial nephritis. The delayed appearance and especially the 
diminished excretion in the 2-hour period are more accurate indications of 
functional derangement than an estimation of total solids or nitrogen. 

® 9^ 26 patients, after intravenous injection of 6 mg., 

amount injected was recovered, showing that the dye may be 
eliminated, re-absorbed, and transformed in the digestive tract. The duodenal 
tube, immediately after the injection, showed presence of 1 to 3% of the dye 
in the bile of three normals, while it was absent in the bile of five persons with 
liver disease. — J. Amer. med. Ass., ii/1925, 309. 

I3y tests on normals in which the urine was collected at 15-minute intervals 
for 2 hours, the cunre of dye elimination by the kidneys was shown to be 40% 
during tl^ first 15-mmute period, 17% during the second, 8% during the 
^^bird, and 4*^^ during the fourth, gradually decreasing to 0*5% during the 
eighth. A senes of cases of known renal insufficiency showed abnormalities 
in the curve, the presence of an abnormal curve indicating impending renal 
failure, while the other tests were negative.— Amer. med. Ass., ii/1925, 469. 

The 1- and 2-hour specimens are no longer obtained since the curve of dye 
elimination with a high initial output (normal minimum 25%) is the significant 
feature of phthalein excretion. One third of 43 patients with Bright’s disease 
had a total dye output of 55% or more by the old method of hourly collections, 
j^^Vrii-bcre was a delay in the dye excretion shown only by the fractional 
method, rhis delay, reflected chiefly in the 15-minute output, indicated an 
impaired kidney function.— E. M. Chapman, New Engl. J. Med., i/1936, 16. 

Indigo Carmine Test, 10 ml. of a 0 *4% solution is injected intravenously, 
Cystoscopic examination of the uretliral openings and the urine gives, by 
depth of colour, indication of renal functional power. The cystoscope should 
be iniroducecl immediately after the injection and the urcthric orifices carefully 
watched, when the ejection should appear as a forcible dark blue jet. Paren- 
chymatous or interstitial nephritis is suggested by delay in excretion from both 
ureters. _ Marked delay on one side indicates disease; thus, if 8 to 12 minutes 
alter injection, suggests chronic pyelitis. If 12 to 18 minutes elapse before 
elimination, partial urethral obstruction or moderate impairment of renal 
function IS indicated, 20 minutes’ delay indicates almost complete obstruction, 
or serious disease of the kidney or ureter. 

In normal kidneys the colour appears within 6 to 20 minutes, the maximum 
TOlour should appear in 4S minutes, and total excretion should be complete in 
14 hours. 

Methylene Blue^ Test, 1 ml. of 1 in 20 solution is injected into the gluteus 
maximus and the urine is turned pale green in half an hour, the colour increasing 
up to the fourth hour. The method is sufficient to compare the work of the 
two kidneys, but the indigo carmine method is better. 
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PhioHd 2 in Test, This consists in injecting 5 to 10 mg. of phloridzin 
subcutaneously in 20 to 30 minims of water. Glucose should normally appear in 
the urine in half an hour. This test is also delicate for determining which 
kidney is diseased. ^ , .... 

The technique of Caspar s method consists m the subcutaneous injection 
into the buttock of 1 ml. of 1% phloridzin solution and observation as to (a) 
excretion of sugar by a healthy kidney or (b) non-excretion, or more slowly and 
to less extent (diseased). 

Creatinine Test, In normal persons and those with no real lesions the 
intravenous injection of 0 *5 g. of creatinine is followed by increased excretion. 
In chronic nephritis the increase is either nil or under 5(>%. It should serve 
as a useful confirmation of other metliods. — R. H. Major, per Prescribe}-, 
1923, 160. 

Van Slyke’s Blood Urea Clearance Test. 

Definition of Augmentation Limit, When the urinary volume is 
relatively large tlie amount of urea excreted per minute is directly proportional 
to the blood urea content. When the urinary volume is small this relation no 
longer holds. Van Slyke et al, called the urinary volume above which this 
relation does hold the ^^augmentation limit*' (augmentation of urinary volume 
beyond this limit does not increase the rate of urea excretion). The usual 
augmentation limit in adults is about 2 ml. of urine per minute. When the 
urinary volume is 2 ml. or more per minute, calculate the maximum blood urea 
clearance. When the urinary volume is below 2 ml. per minute, calculate the 
standard clearance. 

Maximum Blood Urea Clearance, Above the augmentation limit, 
increase of urinarjr volume does not increase the amount of urea excreted in 
urine per minute; i.e., the average amount of urea excreted per minute remains 
constant. Therefore, on the basis of the idea that the blood is completely cleared 
of urea as it passes through the kidneys (which, of course, it is not), the number 
of millilitres of blood cleared of urea per minute remains constant. Let this 
maximum clearance be denoted by Cm. 

Suppose the volume of urine excreted per minute V ml., 
and the concentration of urea in this urine =» U mg. per ml. 
Therefore, urea excreted in urine per minute «« U x F mg. Since £7 x F mg. 
of urea arc excreted in urine per minute, therefore the same amount (Ux Fmg.) 
must be removed from the blood in one minute. Suppose the blood contains 
B mg. of urea per 1 ml. 

Therefore 1 mg. of urea is contained in ml. of blood, 

B 

therefore UxV mg. of urea is contained in ^ blood, 

i.e., ml. of blood are completely cleared of urea per minute, 

B 

or Cm ss» ml. of blood per minute, 

B 

Provided that U and B are expressed in the same terms, it does not matter 
whether mg. per 1 ml. or mg. per 100 ml. or g. per cent, or g. per litre is used. 
The urinary volume V, however, must be expressed in millilitres of urine per 
minute. 


Example, 

V ISO ml. per hour s* 2*5 ml. per minute, 

C/ 1 % = 1000 mg./ 100 ml. ** 10 mg. per 1 ml. 

B « 50 mg./ 100 ml. « 0‘5 mg. per 1 ml. 

~ = 50 ml. of blood per minute 


Cm 


or since average normal = 75 ml. of blood per minute, 
therefore Cm x 100 » 67% of average normal. 


Standard Blood Urea Clearance, Below the augmentation limit, the 
number of millilitres of blood cleared of urea per minute is not constant, but 
vanes, on the average, with the square root of the urinary volume.* It is, therefore, 
necessary to fix the urinary volume at a definite standard (which is not prac- 
ticable), or to calculate by means of the square root rule from the observed urea 
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excretion what would be the urea excretion which would accompany such a 
standard urine volume. 

Suppose C is the observed blood urea clearance when the unna:^ volume is 
V ml. per minute. Let Cs be the standard blood urea clearance with a corre- 
sponding standard urinary volume of Vs ml. per minute. 

Then Cs : C ;; : V V 

c s/'vT 

or Cs = : 

v'r 

As standard urinary volume (Fs)* Van Slyke et aL adopt 1 ml. per minute 
=! 1440 ml. per 24 hours). 

C X 1 

I’herefore Cs — / — 

VV 

But C, the observed clearance, as we have seen for C»«, the maximum clear- 
ance, is equal 

JS 

Substituting for C 


U X V 1 



i.e,, Cs =* - ^ ^ ^ ml. of blood per minute. 

B 

In health the average values of Cm and Cs have been found to be 75 ml. and 
54 ml. respectively. 

Results can, therefore, be expressed as percentages of average normal, instead 
of as so many millilitres of blood per minute. Thus comparisons can be made 
between Cm of one patient and Cs of another patient, — J. din. Invest.^ 1928, 
O', 47; Quantitative Clinical Chemistry. Peters and Van Slyke, Vol. I, p. 345, 
and VoT. 11, pp. 564, 935. 

In carrying out the test, the patient, who is on an ordinary diet but resting in 
bed, empties his bladder at the commencement. After an exactly mcasiirea 
period (c.g., 1 hour) the bladder is again emptied and the urea excreted is 
determined. After a further similar period, the determination is repeated as a 
control. The blood urea is determined at about the middle of each period. A 
glass of water may be taken at the commencement of the test and at the end of 
the first period. 

A defect in renal function might be revealed by this test when blood urea was 
still within normal limits. The influence of a minor surgical operation on renal 
function showed that on the day following operation the urea clearance value 
fell from 76 to 52% but returned to original level next day. Really nothing to 
worry about until figure shown by the test was 40% or less. — C. Dukes, Bnt. 
med. i/1934, 209. 

From a surgical point of view the most valuable test available, especially 
in prostatic cases where a figure of 60% might be taken as the border line to 
indicate whether a one-stage or two-stage operation should be performed. 

E. W. Riches, ibid., 209. 

Modifications of Van Slyke* s Test. 

Fow WEATHER’S METHOD. This consists iq, giving IS g. of urea in 4 oz, of 
orange juice (the urea should not be given if the blood urea is over 60 mg.) and 
the test is then carried out in the usual way. The results of the analyses of the 
first and second hours agree more closely than with the Van Slyke urea clearance 
test.—G. Graham, Med. Pr., ii/1936, 505. 

Addis’s Method. A dose of 30 g. of urea is given (provided the blood urea is 
not over 60 mg.) together with 1 000 ml. (35 oz.) of water. This amount of water 
is given every hour for the next 5 hours and the urine of the fourth, fifth and 
sixth hours collected. The blood urea is estimated during the course of each 
of the last 3 hours. The method ensures that the blood urea is between 60 and 
90 mg., so that plenty of urea is excreted and that more than 120 ml. of urine 
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is passed each hoiir. The “maximum*' clearance is obtained by this method and 
the results of each hour agree closely with each other. The test is more compli- 
cated and unpleasant than the simpler urea clearance test. — G. Graham, Me± 
Pr., ii/1936. 507. 

Other Substances in Urine 

Bromides* The examination of urine for the presence of 
bromides is of value in the diagnosis of drug rash due to bromide 
intoxication. Bromides are excreted as such. 

A simple test for the presence of bromides consists in shaking 
up the urine with charcoal and filtering. To 5 ml. of the filtrate 
add 1 ml. of 20% trichloracetic acid and 1 ml. of 0*1% gold 
chloride. If positive, a brown colour appears. Alternatively to 
10 ml. of urine add 2 ml. of 10% v/v sulphuric acid and a few 
drops of potassium permanganate solution until the mixture 
assumes a permanent pink colour. On heating, the mixture 
turns a brown colour ancl gives the characteristic smell of bromine. 

Fluorescein Test for Bromine in Body Fluids. Soak strips of filter paper 
in a saturated solution of fluorescein in 60% acetic acid, and allow to diy. Add 
to body fluid in a test tube a few crystals of potassium permanganate. Agitate and 
add a few drops of concentrated sulphuric acid. Moisten fluorescein paper with 
2% acetic acid and hold at mouth of test-tube. Presence of bromine indicated by 
rapid change of paper from yellow to bright pink. Presence of chlorine and iodine 
does not interfere with test. Found positive in urine voided IS minutes after oral 
administration of 10 grains of sodium bromide. The fluorescein papers will 
keep. — G. H. Belote, J, Amer* tned. Ass,, i/1927, 1697. 

Determination of Minute Quantities of Bromide in Presence of 
Chloride. The following method is suggested for quantities of less than 
1 mg' 20 ml. of the solution is treated in a conical flask with 2 ml. of approxi- 
mately N/1 calcium hypochlorite, 4 drops of 2N hydrochloric acid and enough 
calcium carbonate to render the liquid permanently milky. The mixture is 
boiled gently for 6 minutes and then treated, drop by drop, with 1 ml. of 20% 
sodium formate to decompose the excess of hypochlorite. The liquid is boiled 
for a further 5 minutes, cooled, and acidified with 2-3 ml. of hydrochloric 
acid; a few crystals of potasshun iodide and 1 drop of 1 0% ammonium molybdate 
solution (as catalyst) are then added and the solution titrated with N/500 sodium 
thiosulphate from a microburette, starch solution being added near the end of 
the titration. ^A blank test should also be made since the hypochlorite may 
contain bromine. By increasing the guantitica the process can be used for 
krpr^antities <e.g., 50 mg.) of bromine. — Docring, Z. anal, Chem,, 1937, 

A method for the estimation of bromides in urine In the presence of large 
amounts of chlorides. — G. H. W. Lucas, J. Pharmacol., 1928, 223. 

Cushny found that after a single dose of 30 grrins of bromide the urine may 
contain traces of the drug for 2 months, onl,y about 10% being eliminated in the 
first 24 hours. — H. Hannan, Practitioner ii/1927, 262. 

Calcium* The average daily excretion of calcium (calculated 
as CaO) in the urine is from 0*1 to 0*4 g., the excretion varying 
according to the amount of calcium in the diet. The greater 
proportion of the calcium ingested is normally eliminated in the 
faeces.^ Excessive urinary calcium excretion occurs in osteomalacia, 
while in rickets the excretion may be very low. The Sulkowitch 
test is of value for the detection of excessive excretion in patients 
suspected of hyperparathyroidism, and for the control of treatment 
of tetany with dihydrotachy sterol. 

Shohl aud Pedlcy’s Method. In this method for the determination of 
calcium (J. biol. CJiem., 1922, 50, 537) the urine is oxidised with ammonium 
persulphate. Calcium is precipitated as oxalate and titrated with potassium 
permanganate. 
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Sulkowitch Test. 5 ml. of a buffered oxalate solution are added to an equal 
amount of urine which is acid to litmus, the test-tube is inverted and shaken and 
the turbidity caused by the precipitation of calcium oxalate is observed after 
2 minutes. An immediate dense cloud indicates a high concentration of calcium 
which demands further investigation and the absence of any precipitate almost 
always rules out excessive parathyroid activity. When the test is done the diet 
must be free from milk and acidifying agents which may cause temporary 
increases in calcium excretion. — G. C. Linder and T. M. Latsky, Lancet, 
i/1942, 105. 

Lead. Amounts up to 0*1 mg. of lead per litre are commonly 
found in the urine of healthy individuals, but amounts in excess of 
0*2 mg. per litre are indicative of lead poisoning, though the diag- 
nosis continues to rest largely on clinical evidence. More of the 
metal is excreted in the faeces than the urine and both excretions 
should be analysed. 

Determination of Lead in Urine with Diphenylthiocarbazone. The 
diphenylthiocarbazone reagent is prepared as follows. A 0*05% solution of 
dithizone in chloroform is shaken with successive quantities of 10% ammonia 
solution until no longer of a green colour. The mixed ammomacal extracts are 
acidified with dilute sulphuric acid and the precipitate redissolved in pure chloro- 
form to give an approximately 0-05% solution which is stored in dark coloured 
bottles and diluted with an equal volume of chloroform as required for use. 
500 ml. of urine is treated with 10 ml. of strong ammonia solution, allowed to stand 
overnight and the precipitated phosphate filtered off. The sides of the beaker 
are washed down with a small amount of 2% ammonia solution and the washings 
passed through the filter, which is then dried by gentle suction and ashed in a 
silica basin for 1 hour at about 500® in a muffle, the heating being repeated for 
30 minutes after the addition of a few drops of nitric acid. The cooled white 
residue is boiled with 20 ml. of dilute hydrochloric acid (10%) and filtered, the 
filter washed with hot water 5 or 6 times, the filtrate and washings allowed to 
cool and 10 ml. of 60% ammonium citraite solution added. The liquid is made 
just alkaline to litmus with 10% ammona solution. The clear alkaline solution 
is shaken vigorously in a 300 ml. separator with 5 ml. of dilute dithizone solution. 
In the presence of load the chloroform is coloured pink or violet. The solvent 
is run off and the aqueous liquid extracted with successive quantities of 5 ml. 
of dilute dithizone solution until the separated chloroform is no longer coloured 
pink after shaking with 5 ml. of 1% potassium cyanide solution mixed with 
5 ml. of 2% ammonia solution and 10 ml. of water. Free dithizone is removed 
by this washing which is repeated several times on the mixed chloroformic 
extracts, any chloroform removed being collected by storing the mixed cyanide 
washings until it has separated and removing it in a separator and returning to 
the main bulk. The chloroform extract is washed with water and shaken with 
15 ml, of N/10 hydrochloric acid which decomposes the pink lead dithizone 
compound. The green chloroform solution is transferred to a 50 ml. flask, the 
acid layer being washed with more chloroform, and made up to the mark. It 
is then compared colorimctrically with a standard lead solution similarly 
treated. — F, Morton, Analyst, 1936, 465. 

Determination in Tissues and Excreta. For lead in urine, 500 ml. is 
evaporated, ignited in a silica dish, 5 ml. of nitric acid added and the whole 
again ignited. The ash is dissolved in 100 ml. of water containing 5 ml. of 
hydrochloric acid, 100 ml. of a 20% solution of sodium citr.ite is added, and 
the mixture made alkaline to litmus with strong solution of anunonia. 
10 ml, of a 2% solution of sodium dicthyldithiocarbamate is added and 
the liquid is extracted with 25 ml. of ether, the ether extract is separated, 
washed twice with 25 ml. of water, and the combined aqueous liquids are 
again extracted with ether. I’he combined ethereal extracts are evaporated 
in a Kjeldahl flask, and heated with 1 ml. of sulphuric acid and 1 ml. of 
perchloric acid to destroy organic matter, fumes being removed by a water-pump. 
After digestion, 10 ml. of water, 1 ml. of glacial acetic acid, and 5 ml. of strong 
solution of ammonia are added in this order, and the volume is adjusted to 
25 ml. with water. 5 to 10 ml. of this solution is transferred to a 50-ml. 
volumetric flask and 6 drops of a 5% sulphurous acid solution are added for 
each 5 ml, of solution taken; 5 ml. of a 1% solution of potassium cyanide is then 
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added, followed by 10 ml, of carbon tetrachloride and 0-5 ml. of 0>1% solution 
of diphenylthiocarbazone, and, after vigorous shaking, the aqueous solution 
is removed by means of a pipette. The organic liquid is washed four to six 
times with 10-ml, quantities of a 1% solution of potassium cyanide to remove 
excess of diphenylthiocarbazone and, after washing with water, the pink organic 
extract is compared in a colorimeter with standard solutions prepared at the 
same time in a precisely similar manner using I to 2 ml. of a standard lead 
solution equivalent to 0*01 to 0*02 mg. of lead. The aqueous layer, after 
extraction with carbon tetrachloride should be coloured brown, indicating 
the presence of excess of reagent. For soft tissues, 100 g. of the 6nely chopped 
material is mixed with 100 ml. of a 10% solution of sodium phosphate, 
evaporated, ignited, and treated as for urine. For bone or faeces S to 10 g. is 
ignited directly. For blood, about 20 ml. is withdrawn from the patient, 
rapidly pipetted into 100 ml. of 10% solution of sodium phosphate^ evaporated 
to dryness and ashed with 1 ml. of nitric acid. The determination is continued 
as for urine, using only one-fifth the volume of reagents specified, except that 
the extraction with ether and carbon tetrachloride is performed with the 
quantities previously specified. In persons not exposed to lead poisoning, 
the average amounts of lead found in mg. per kg, were; — liver, 1 *73; kidney, 
1’35; spleen, 1 ‘68; brain, 0*50; rib, 8*55; vertebra, 7*1; total lead in right 
lung, 0-50. In human foetuses the average concentration of lead is between 
one-naif and one-third that found in normal adults. — S. L. Tompsett and A. B. 
Anderson, Biochem. J,, 1935, 1851. 

Sex Hormones. (Estrogens and androgens arc present in the 
urine of both sexes, and although there is some evidence that the 
former are in excess in female and the latter in male urine, there is 
at present no method of assay of these substances that will identify 
the urine as being derived from male or female. The substances 
may be assayed by biological methods, usin^ the comb growth of 
capons for androgenic activity and ovariectomised mice for 
oestrogens. The substances present in the urine are not the original 
hormones as found in the tissues, but degradation products having 
only a portion of the activity of the parent substances. 'Fhat such 
substances are not entirely of gonadal origin is shown by their 
presence in the urine of eunuchs, and there is no doubt that the 
suprarenal cortex supplies some such material. A colorimetric 
method for the estimation of these 1 7-keto-steroids has been fully 
described by Callow et al. 

Russell Fraser et al. showed that the normal range of 24-hQur 
excretion of 1 7-keto-steroids in males between the ages of 20 and 
40 was 8- 1-22 -6 mg., with an average of 13*8 mg,, and in a similar 
series of females the figures were 5 •1-14*2 mg., with an average of 
9 mg. 

Callow's Method for Estimation of IT-keto-steroids. I'he colori- 
metric method bears a fairly close relationship to the androgenic activity as 
estimated by comb growth in the biological test. 17-keto-8teroid excretion is 
lowered in malnutrition, gastro-intestmal disease, antemia and infections. 
Diseases of the liver show a fairly marked decrease. Results of assays on 
endocrine cases indicate that of the urinary 17-beto-steroids those derivecl 
from the male gonads represent about 5 mg. and from the adrenal cortex 
about 9 mg. Fraser et al. record the following figures calculated from their 
extensive series of assays;— 


Normal male 14 mg. 

Normal female . . . . , . . . ‘J nig. 

Female with Addison’s disease . . . . ») 

Male with Addison's disease . . . . 5 mg. 

Panhypopituitarism (either sex) . . . . 0 

Gonadectomised male 9 mg. 

Gonadectomised female 9 mg. 
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A patient with adrenal tumours showed a very high 17-keto-steroid excretion. 

Excretion of androgens by eunuchs. The isolation of 1 7-keto-steroid8 from 
the urine, — N. H. Callow and R. R. Callow, 1940, Biochem, j., 34, 276. 

The differential diagnosis of fonns of basophilism by estimation of the urinary 
androgens. — Crooke and Callow, Quart. J. Med., 1939, 32, 233. 

17-keto-steroid, androgen and oestrogen excretion in the urine of cases of 
gonadal or adrenal cortical deficiency. — Callow and Emmens, J. Endocrinology, 
1940, 88. 

Methods of extracting compounds related to the steroid hormones from 
human urine. — Callow et al., J. Endocrinology, 1939, 76. 

Colorimetric assay of 17-keto-steroids in urine. A survey of the use of this 
test in endocrine investigation, diagnosis and therapy. — R. W. Fraser et ai 
J. Endocrinology, 1941, 234. 

Pregnandiol Excretion in the Diajgnosis of Pregnancy Disorders, 
Pregnandiol, which is similar in chemical structure to progesterone, is found 
in the urine only when a corpus luteum or a placenta is actively functioning 
in the bodj. It is thus present only during the luteal phase of normal 
menstruation and during pregnancy and it is probably an excretion product of 
progesterone metabolism. It is excreted in the urine as a compound with 
glycuronic acid, and the resultant complex, sodium pregnandiol glycuronidate, 
can be relatively easily isolated and estimated by direct weighing. The 
complete absence of pregnandiol in pregnancy is nearly always evidence of 
serious abnormality, suggesting in early pregnancy the imminence of abortion 
and in late pregnaricy the death of the foetus, though the significance of a low 
pregnandiol excretion still remains uncertain and a normal excretion is not 
evidence that abortion will not occur or that the foetus is still alive. The method 
of estimation consists essentially in extracting the urine (1000 ml. or the 24 
hours* output, whichever is less, before the twentieth week of pregnancy, and 
500 ml. in the second half of pregnancy) with butyl alcohol, distilling on the 
alcohol and dissolving the residue in N/10 soda. This solution is again 
extracted with butyl alcohol, which is distilled off. The residue from this 
second distillation is dissolved in a small volume of water and the pregnandiol 
glycuronide precipitated by addition of excess of acetone. This precipitate is 
again dissolved in a small quantity of water and reprecipitated by acetone, the 
product thus purified being finally dried and weighed. The excretion is 
expressed in terms of milligrams of actual pregnandiol, this being 320/536 of 
the weight of the glycuronide complex. The total amount of pregnandiol 
excreted during the whole luteal phase of normal menstruation varies from 
3 to 60 mg. Maximal excretion usually occurs S to 7 days before the onset 
of bleeding and may be from 1 to 6 mg. a day; it disappears from the urine 
before bleeding starts, but if pregnancy occui's and the period is suppressed, 
then excretion continues, ’X'he weight to which excretion rises varies con- 
siderably in different pregnancies, recorded figures varying from 30 to 120 mg. 
a day in the last six weeks of pregnancy. — C. L. Cope, Brit. med. J„ ii/1940, 
545. 

It is assumed that the liver is the site of conversion of progesterone. The 
pregnandiol glycuronide is not readily excreted in the presence of renal damage 
and therefore any assays of pregnandiol in the urine must take into account 
the presence of both hepatic and renal inefficiency, A quantitative estimation 
of pregnandiol may be used as an index of corpus luteum function, but the 
range of normality is wide. A complete absence of pregnandiol during the 
cycle is presumptive evidence of the failure of ovulation and may be taken as 
indicating a definite abnormality. In early pregnancy it suggests that abortion 
will occur and in late pregnancy foetal death. — Hadfield and Garrod, Recent 
Advances in Pathology (4th Edn.). 

Owing to its limitations and to the amount of work that each analysis involves 
the test cannot supplant the Aschheim-Zondek or Friedmann tests, but is a 
useful adjuvant to these and provides information both in the pregnant and in 
the non-pregnant woman that neither of these tests can give. — A, M. Hain» 
Jirit. med. J,, ii/i940, 805, 

Vitamins. The estimation of the urinary exci*etion of vitamins 
is of interest in assessing the presence and the degree of deficiency 
of a particular vitamin and in controlling its therapeutic admini- 
stration. For the majority of the vitamins there are at present few 
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satisfactory methods available, but the following processes for the 
determination of ascorbic acid and vitamin Bi have been found of 
value. 

Ascorbic Acid. The urinary excretion of ascorbic acid by an adult on a full 
diet is about 25 mg. per day. 

Harris and Ray Modification of Tillman* s Method* Fill with urine a 
2 ml. micro-burette reading to the nearest 0*01 ml. Measure 0-05 ml. of an 
aqueous solution of 2 : 6-dichlorophenolindophenol (standardised by titration 
with a solution of pure ascorbic acid so that 0 -5 ml. is equivalent to 0 *025 mg. 
of ascorbic acid) into a centrifuge tube, add 2 drops of glacial acetic acid and 
titrate with urine; the titration must be completed within two minutes. Titrate 
to the same colour as untreated urine of the same dilution in another tube. 
If more than 2 ml. of undiluted urine is required, the urine may be considered 
free of ascorbic acid. If less than 0*5 ml. is required, e.g., following ascorbic 
acid administration, the urine should be diluted and other titrations made. It 
is important that the urine be titrated immediately after passing, though 
acidification of the urine with 10% of its volume of glacial acetic acid permits 
of a delay of a few hours. The oxidised form may be reduced to the titratable 
form by sulphuretted hydrogen, the latter being removed by carbon dioxide, 
and this treatment should always be applied to urines that have been kept for 
more than a few hours. Regeneration with sulphuretted hydrogen is not 
effective after 18 hours. 

It is difficult to diagnose scurvy or a sub-scurvy state by examination of 
isolated specimens of urine. The excretion after administration of daily doses 
of 400 mg. is a better guide. — E. Archer and Graliam, Lancet^ i/19JJ6, 710. 
Alternatively, a single dose of 600 mg. may be given. — ^Abbay et al„ Arch. Dis. 
CUldh., 1935, 327. 

Alternative Method, It is confinned that mercuric acetate removes from 
urine certain substances which interfere with the indophenol titration method 
for determining ascorbic acid, but reducing substances other than ascorbic acid 
are still present. Prolonged treatment with HuS increases the reducing power of 
urine and so also does hydrolysis followed bjr reduction; these increases arc 
probably due to the formation of ascorbic acid from the reduced form, i.e. 
dehydro-ascorbic acid, and from other derivatives. The following method of 
determination is 8ugf*-ested. The urine is acidified with 10% v/v of glacial 
acetic acid; if the urine is not used fresh, the acid serves as a preservative. 
20 ml. of the sample is mixed with 20 ml. of water and 20 ml. of 20% mercuric 
acetate solution, the mixture is centrifuged and HzS is passed through the 
supernatant liquid for 15 minutes. The liquid is filtered and COa is passed 
through the filtrate for about 30 minutes to remove excess of HaS. The filtrate 
is refluxed under COa for 24 hoiurs, diluted to 75 ml., and treated with HaS for 
96 hours. To 10 ml. of the liquid add 10 ml. of water and 10 ml. of 20% mercuric 
acetate solution. Centrifuge and remove Hg as before, and titrate for total 
indoiJheiiol-reducing substances. A further 20 ml. of the liquid is placed in an 
aeration tube and adjusted to pH 6-0 with 20% NaOH. 4 ml. of cauliflower 
“hexoxidose/* solution (prepared as described below) is added and 10 ml. of 
mixture is immediately removed into 2 ml. of freshly prepared 50% meta- 
phosphoric acid' (specimen A). The remainder is allowed to stand for 31) minutes 
and a further 10 ml. is removed into 2 mi. of the metaphosphoric acid (specimen 
B). Both samples are then centrifuged and titrated. The indophenol reducing 
substances in B are due to substances other than ascorbic acid. The difference 
in the two titrations represents total ascorbic acid. 

The enzyme solution is prepared as described by Hopkins and Morgan 
(Biochem, J.. 1936, 1446) from the florets and white stalks of the cauliflower by 
expressing the juice and diluting with the maximum amount (about 4 vols.) 
of water so as to effect complete oxidation of the ascorbic acid in 20 minutes. — 
H. Scarborough and C. P. Stewart, Biochem. 1937, 2232. 

Vitamin Bj. The daily output in urine of normal individuals varies between 
SO and 170 jug., the mean value being about 100 /xg. For the detection of 
deficiency it is necessary to give test doses of aneurine. 

Thiochrotne Test* The principle of the thiochrome reaction is to 
transform the vitarnin, Bi into its fluorescent derivative by means of an 
alkdine oxidation with ferricyanide and to measure the degree of fluorescence 
against a suitable standard. Details of the test are given under vitamin Bj, p. 740. 
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A simple estimate of the daily excretion is so closely related to the vitamin 
intake of the previous few days that it throws little light on the patient’s past 
history of vitamin deficiency. Measurements of urinary excretion of vitamin 
Bi after ingestion of a test dose show that the shortest period of urine collection 
in saturation tests is five hours. The rate of excretion is modified by the time 
required for the stomach to empty. — Mason Hills, Biochem. J„ 1939, 33, 1966. 

Estimation of vitamin Bi in urine by the thiochrome test. — Y. L. Wang and 
L. J. Harris, Biochem. J., 1939, 1356. 

Sisnificance of Vitamin in Urine, The urinary excretion furnishes 
a useful gfuide to the state of nutrition of the subject with regard to vitamin Bi. 
The low values so often found in medical cases may probably be attributed to 
one or more of the following causes; (a) anorexia, (b) poor hospital diets, (c) 
raised metabolism (especially in feverlj and wasting of body tissues, (d) faulty 
absorption or utilisation. I’he following provisional standards are suggested; 
A ‘‘resting level” of excretion of 10 to 20 i.u. and a response of upward of 
30 i.u. after the standard test dose 050 i.u.) implies normal average nutrition. 
Excretions of less than 10 i.u. (resting level) ana 15 i.u. 0fter test dose) seem 
sufficiently removed from the average range, or from the excretion corresponding 
with the reputed optimum requirements^ to be classified as subnormal. Poly- 
neuritic symptoms of nutritional origin have been found to be associated with 
resting levels of 3-5 i.u. and under (or below 2 i.u. in 4 cases out of 5), and with 
low responses to test dose. — L. J. Harris et al.. Lancet, i/1938, 539. 

Nicotinic Acid. The normal range is 3-5 mg. in 24 hours. Low values 
occur in pellagra and anorexia. Heavy smokers appear to show an increase of 
nicotinic acid in urine. A method for the assessment of nicotinic acid in urine. 
— L. J. Harris and W. D. Uaymond, Biochem. 1939, 33, 2037. 


BLOOD 

Blood Volume. In healthy adults the average normal v^olume 
of whole blood is about 85 ml. per kilo bodyweight. The blood 
volume is markedly increased in polycythoemia and slightly in 
leukaemia, in conditions associated with splenomegaly, in some 
cases of axlcma, and during the later months of pregnancy. It is 
decreased in anicrnia, severe shock, in pulmonary cedema due to 
war-gas poisoning and in conditions associated with dehydration. 

Methods of determining blood volume in use at the present time 
are based on the principle that, by the addition of a definite 
quantity of a known substance to the circulation, the total quantity 
of blood may be calculated from the concentration of the foreign 
substance in a sample of blood. The carbon monoxide and the 
Congo red method, or a combination of the two, are now most 
generally employed. By the former method the saturation of the 
red cells of an individual to whom a certain amount of carbon 
monoxide has been administered is determined, and the total 
quantity of blood is estimated from the relative quantities of red 
cells and plasma as determined by means of the hsematocrit. 

Method of Keith, Rowntrcc and Geraghty. Prepare a 1*5% solution of 
Congo red in diatilled water, filter and sterilise. Withdraw 10 ml. of blood and 
put into an oxalate tube. Inject the dye intravenously throuj^h the same 
needle, the dose being determined by dividing the bodyweight in kilograms 
by four. Four minutes later withdraw 10 ml. of blood from the other arm 
and put in an oxalate tube. Centrifuge both specimens in graduated tubes 
until the cells are packed; read the volume of the cells and plasma in both tubes 
and take the average. To 2 ml, of plasma from the first tube add 4 ml, of 0 *9% 
sodium chloride solution and 2 ml. of a 1 to 100 dilution of the 1 *5% solution of 
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the dye (this is used as the standard). To 2 ml. of plasma from the second tube 
add 6 ml, of 0*9% salt solution. Read in a colorimeter and calculate: 


Plasma volume in ml. •» 

No. of ml. of dye soln, injected X 


Reading of unknown 
Reading of Standard 


X 200 


Blood volume (ml.) — 


Plasma volume (ml.) X 100 
Plasma volume per cent. 


The Heematoctit is a simple and reliable method of determining the average 
volume of the red cells. There are many methods employed, but the most 
satisfactory is that of Wintrobe. In this a narrow glass tube of even bore, and 
etched with a centimetre-millimetre scale 10 cm. in length, is filled exactly to the 
10 mark with oxalated venous blood. (10 mg. of potassium oxalate will prevent 
the coagulation of 5 ml. of blood. This causes a shrinkage in cell volume of 
approximately 5% which must be corrected for in the final result.) The tube 
is then centrifuged at 3000 revolutions per minute for about 30 minutes, and 
the volume of packed red cells read off the scale. This is normally 42*4 ml. per 
100 ml. of blood. Further, if a total red cell count is performed at the same time 
it is possible to determine the average cori)USCular volume, which is normally 
80 cu. microns. For a more detailed description and an account of the other 
factors which may be deduced, such as the volume index,, the mean corpuscular 
thickness and the mean corpuscular volume, the reader is referred to a paper 
in the American Journal of Clinical Pathology ^ i/1931, 147. 

The Halometer devised by Young, is based on the diffraction method of 
measuring small particles and although the measurements by this method are 
readily performed, they yield average figures only and therefore afford no 
information which cannot be derived as readily and much more accurately from a 
hsematocrit. 


Reliability of the halometer. — ^A. Pijper, Lancetf i/1934, 483. 

A comparative study of red cell diameter and red cell volume measurements. — 
J. M. Vaughan and H. M, Goddard, Lancet, i/1934, 513. 


Bstimation of Corpuscles 

One cubic millimetre of blood contains normally about 5,000,000 
to 6,000,000 red corpuscles in man, and about 4,500,000 in woman. 
The average number of white corpuscles per cubic millimetre is 
5000 to 10,000 in adults; the range in children is somewhat higher. 
The hcemocytometer chiefly used is the Thoma-Zeiss or Thoma- 
Hawksley. This consists of a micrometer slide divided into 16 
squares, each again being divided into 1 6 smaller squares. It has 
two pipettes, one for diluting the blood 1 to 100, for counting the 
red corpuscles, while the other which dilutes the blood 10 times is 
intended for estimation of the leucocytes. The number of red 
corpuscles seen in 4, 6, or if great accuracy is required, 16 (larger) 
squares, i.e., in 64, 96 or 256 smaller squares, is counted. 

Enumeration of Red Corpuscles, To ascertain the number in I cu. mm. of 
blood, knowing the volume of the cube standing on each small square to be .{ t,V« 
cu. mm., multiply the total number of red corpuscles counted by 4000 times the 
number of times of dilution of the blood, ana divide the result by the number 
of small squares in which red corpuscles have been counted. It is desirable 
to count the corpuscles touching and overlapping the two adjacent boundary 
lines on the left upper corners of the squares, Isut those on or overlapping the 
other two sides are excluded to compensate. 

The normal dilution is 1 to 200; in polycythasmia 1 to 400; and in excessive 
anemia 1 to 100 may be used. 5 or 6 corpuscles per square arc a convenient 
number for counting. 

The Thoma-Zeiss cell is ixi nim. deep and each side of a small square is 
mm„ hence the above figure yebo cu. mm. as the volume of a small square. 

The Burker counting chamber, in which there are two rulings separated by 
an H-shaped moat, greatly facilitates filling the chamber, and the modified 
Neubauer ruling makes the actual counting much quicker and easier. 
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Gowers* Haemocjrtoxncter Solution is still used as a diluent. Sodium 
sulphate 5*42 g., acetic acid 3*125 ml., distilled water 100 ml. Filter. 

Hayem’s Solution is also employed. Sodium chloride 2, sodium sulphate 5 
mercuric chloride 0*5, water 200. 

Toison*$ Solution (see below) is also employed. It stains the leucocytes, 

Wright’s Diluting Flirid for counting red corpuscles. Sodium chloride 1, 
mercuric chloride 0*2, distilled water to 100. 


The ’’Colour Index** is the index of corpuscular richness. It is obtained by 
dividing the percentage of haemoglobin by the percentage of red corpuscles. 
With the normal of red corpuscles as 5,000,000 and the hemoglobin at 100 the 
index = L In a case of red corpuscles 4,000,000 (-80Oy(, of normal) and 
hemoglobin 40%, the index would be iS— 0-5. 


Enumeration of Leucocytes may be conducted in a similar manner, by the 
Thoma-Zeiss instrument, but in this case it is desirable to stain them before 
counting by using Gowers’ diluting fluid with an appreciable addition of 
I^offler’s methylene blue, or by Toison’s Solution. (Dissolve methyl violet 5 B. 
0-025 g, in a mixture of glycerin 30 ml. and water 80 ml. Dissolve separately 
sodium sulphate 8 g. with sodium chloride 1 p in water 80 ml. Mix and filter.) 
Leucocytes stain violet, red corpuscles greenish. For accuracy, count as many 
squares as possible. 

A further formula for the staining fluid is solution of formaldehyde 1*5, 
sodium chloride 0*5^ sodium sulphate 2-5, methyl violet 0-01, water 100. 

Another method is to use a 3% aqueous acetic acid solution tinted with 
methylene blue or gentian violet as diluent; in this the red corpuscles become 
invisible while the leucocytes remain visible, and the blood need only be diluted 
1:10 thus increasing the accuracy of the count. 

The following is a simple method of counting. To stain, a 3% sodium 
chloride solution deeply coloured with gentian violet is sufficient. It is simpler 
to count whole microscopic fields of known area rather than squares. Employing 
the 1 in 20 pipette, count whole microscopic field, not the squares, move the 
draw-tube of microscope into such position that 7^ squares in diameter (Thoma- 
Zeiss scale) are in view. The cubic contents of this cu. mm. Make a mark 
on the draw-tube — ^to be used for all occasions. Count twenty fields with above 
dilution, and add two cyphers to the number so obtained. 

Enumeration of the Blood Platelets, These may be counted 4irectly 
or indirectly; in the latter case the proportion of platelets to red cells is 
determined and from a red cell count performed at the same time the absolute 
platelet count is calculated. I’he diluting fluids used in both methods are 
designed to prevent adhesion and disintegration of the platelets. The normal 
platelet figure is 200, OUO to 400,000 per cu. mm. 

Lesspert’s Direct Method. Two solutions ’‘A” and “B” are employed. 
“A” contains sodium citrate 1 *0 g., mercuric chloride 0-002 g„ brilliant cresyl 
blue 0-2 g. dissolved in lUO ml. of distilled water at 45°. ‘’B” is made up of 
urea 20 g. dissolved in 100 ml. of distilled water. Equal amounts of ‘*A” and 
are mixed when the diluting fluid is required; the mixture is centrifuged 
for 5 minutes and filtered prior to use. Some of it is drawn up to mark 0-5 
on the stem of the leucocyte pipette, then blood to mark I, followed by mixture 
again to mark IL The resulting blood dilution is 1 in 20. The pipette is 
shaken briskly and a drop of the fluid mounted on a Thoma-Zeiss hsemocyto- 
meter. The red cells are hosmolysed by the urea in the diluent. The number of 
platelets in 80 small squares is counted; this figure X 1000 "• number per cu. mm. 

Rees and Eckers Indirect Method. The finger is pricked through a 
drop of the special diluting fluid (sodium citrate, 3-8 g,; formalin, 0-2 ml,; 
brilliant cresyl blue, 0-1 g.; distilled water, 100 ml.; filter before using) and 
a drop of the diluted blood is placed on a slide, covered with a cover slip and 
examined wet and unfixed. 

Total and Differential Count Simultaneously, By using Kristenson’s 
fluid it is possible to perfoim a red and white count, a differential white count, 
and a platelet count with one specimen of blood. The blood is diluted (1 : 20} 
in a pipette in the ordinary way with the following fluid; — sodium citrate 2-5 g., 
mercuric chloride 0-005 g., brilliant cresyl blue 0*5 g., water 250 ml. Before 
use it is mixed with an equal quantity of aqueous 5% urea. The leucocytes 
are so well stained that with a little practice a reasonably accurate differential 
count may be performed, but the platelet count will tend to be lower than it 
actually is owing to the adhesion of platelets to the wall of the pipette. 
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Haemoglobin Determination 

The average hEemoglobin content of normal blood is 14*5 g. per 
cent. This corresponds with a percentage of 105 on the Haldane 
scale and 85 on the Sahli scale. The direct method with the 
Lovibond comparator reads on the Haldane scale. 

Although the determination of the amount of hsemoglobin is one 
of the most important of all the chemical tests of the blood, yet 
as a rule it is the one which is determined with less care and by 
methods more inaccurate than those in use for any other constituent 
of the body. There are three methods in common use. 

Carbon Monoxide Method. The Haldane modification of Gowers* 
method is the best known. The graduated tube is filled to the mark 10 with 
distilled water and 20 cu. mm. of blood added. The haemoglobin is then converted 
into carboxyhajmoglobin by allowing a stream of coal gas to play over the diluted 
blood for a few minutes. Water is then added drop by drop until the tint of 
the standard tube is matched. The standards tend to fade and it is as well to 
have the instrument checked occasionally. 

Acid Haematin Method. In the Sahli haemoglobinometer and its modifi- 
cations (Hellige, Newcomer, etc.) the blood is diluted with N/10 hydrochloric 
acid; this converts the haemoglobin into acid haematin, which is a brownish 
suspension. THs colour is more easy to match than that of whole blood and 
the necessity for a supply of coal gas (one of the disadvantages of the Haldane 
apparatus) is avoided. 

The actual method of diluting the blood varies with different models. In 
some the graduated tube is filled to the mark 10 with N/10 hydrochloric acid, 
and 20 cu.mm, of blood collected in a pipette is added; then distilled water is 
added drop by drop until the tint of the standard tube is matched. 
In others the blood is collected in a special diluting pipette which is 
filled to the mark 1 with blood and then filled up to the mark 101 with N/10 
hydrocWoric acid, the pipette is then wejl shaken to ensure proper mixing and 
the contents of the pipette are run into a sjpecial rectangular cell. The standard 
is a movable wedge which is adjusted until the tints match. 

Originally the standard was a solution of acid haematin, but this was found to 
fade badly and most instruments now employ a rod or wedge of coloured glass 
which is said to be permanent in colour. 

It is important to remember that tihe colour of the solution of acid haematin 
gradually increases in intensity, and accordingly the reading should be made at 
a standard time after collection of the sample, (About 95% of the colour is 
attained in 10 minutes and after one-half to one hour the change is insignificant.) 
Further, as in all colour-matching procedures, readings should be made with a 
uniform source of light and, in making comparisons, several rapid readings 
should be made and the average of these taken; otherwise the eye will become 
fatigued and the reading will be erroneous. 

Direct Method. This was the original method employed by Gowers and 
it is at present used in the Dare haemoglobinometer and m the estimation of 
haemoglobin with the Lovibond comparator. In both these a thin film of 
undiluted blood is compared with a glass disc of graduated colour under uniform 
lighting. A reading can be obtained very rapidly, but the instruments are 
expensive. The Lovibond comparator gives the more accurate reading. 
— G. A. Harrison, Lancet^ ii/193S, 621. 

A photoelectric spectrohaemoglobinometer has been devised which gives 
very accurate results (J. Lab. din. Med.^ 1930, 15, 483), but its use is still 
limited to the laboratory, and the same applies to the oxygen capacity method 
of Van Slyke and the quantitative estimation of the iron content of the blood. 
—7. biol. Ckem., 1927, 74, 385. 

Sulpheemoglohincemia and Metheemoglobinasmia, These pigments 
appear as intracorpuscular derivatives of haemoglobin after the prolonged 
administration of drugs derived from aniline or nitfobenaene. Of these drugs the 
most important are phenacetin (I, Snapper, Nederlandsck tijdschrift vooj' 
geneeskunde, 1922, G6, 2541), acetanilide, and the more recently introduced 
sulphanilamide (p-aminobenzenesulphonamidc) (Colebrook and Kenny, 
Lancet, i/1936, 1279; Discombe, Lancet, i/1937, 626; Archer and Discombe, 
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Lancet, ii/1937, 432), The pigments are readily detected spectroscopically 
in iaked blood and may be seen in the circulating blood by transillumination 
of the lobe of the ear. ^ ^ 

Methasmoglobm rapidly disappears with withdrawal of the drug. Sulphaemo- 
globin may persist for several weeks. The development of sulphaemoglobin 
is due to the absorption of HjS from the bowel and this can be prevented to a 
great extent by keeping the colon free from food residues* by avoidance of 
purgatives* and by giving a low residue diet containing very few eggs. Regular 
doses of liquid paraffin are advisable. Cyanosis is the usual indication of the 
presence of these pigments. It occurs when about 5 g, of haemoglobin per 
Too nil. of blood is in the reduced form or in the form of sulphaemoglobin or 
methaemoglobin. It follows that a patient with a severe anaemia and a haemo- 
globin content of 30% cannot become cyanosed although there may be sulphse- 
moglobinaemia or methaemoglobineemia. Spectroscopic examination of the blood 
is therefore essential in excluding the condition. Extracorpuscular methaem- 
globinaemia has been noted in severe sepsis, transfusion of incompatible blood, 
blackwater fever, quinine poisoning and phenylhydrazine poisoning. It is 
accompanied by methasmoglobinuria. Hsemolysin is present and there may be 
jaundice. For methods of distinguishing methaemoglobin and sulphaemoglobin 
see Harrison. 


Preparation of Blood Films 

To make films, prick patient’s finger, press, let first drop of 
blood fall away, place the next drop (small) on the centre of a 
really clean grease-free I in. square cover slip. Superimpose 
another and slide off so that the film is thin and even — ^not ‘*ridges” 
and valleys” — and dry in the air. No fixing is necessary, the 
methyl alcohol in the stain (Leishman, etc.) does this. 

Films may also be made on 3 X 1 in. glass slides. On the narrow 
edge of one slide is taken up a small drop of blood. This edge is 
then applied to the surface of a clean grease-free slide which is 
lying fiat on a firm smooth surface. The blood will spread across 
the edge and a thin film is made by pushing the drop along the 
clean slide with the “spreading” slide held at an angle of about 
45 degrees. 

To Chan Cover Slips and Slides, Place the cover slips in pure 
nitric acid for 24 hours, stirring occasionally to ensure that the acid 
comes in contact with all the slips, wash in running water for the 
same time and keep in a w'dl-stoppercd bottle in spirit until 
required. Just before use the requisite number are removed from 
the spirit with forceps and dried either by burning the spirit off 
or by polishing with a piece of well %vashed linen. 

The older methods of staining the films (Ehrlich’s Triacid, 
Ehrlich’s Triple Stain and Jenner’s Stain) have been entirely 
superseded by Lcishman’s Stain and its modifications. 

Komanowsky*# Stain, Lci«hman*8 Modification. There arc various 
modes of making and applying this stain. The following suggested by 
Leishman gives the best results (the fixing and staining is done m one process 
so that fixing by heat is unnecessm;):— . , 

This is a solution in pure methyl alcohol of an eosm-methylcne-blue^recipi- 
tation comi^und, (M5 g. of the compound being dissolved in 100 ml. of methyl 
alcohol. (The methyl alcohol must be neutral in reaction and acetone-free.) 
The solution thus formed is a clear dark-blue liquid showing a green iridescence 
by reflected ligltt. 'The stain is u:5e<i by pn*paring films of blood m the usual 
way on clean cuxt't glaJiwrs at slitles, and allowing to dry in the air. T'he films 
should be as thin :js possibh;. 'rhree nr four drops uf the stain are dropped on 
to the film and the cover glass is rr>tated, no attempt being made to check 
evaporation. After about half a minute six or eight drops of distdled water 
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are added, aiid allowed to mix by rotating with the stain, and staining is allowed 
to proceed for 5 minutes; in certain cases 10 minutes may be necessary. The 
film is now washed with distilled water, and a few drops of the water are 
allowed to remain on it for 1 minute. It is finally dried without heating and 
examined with an oil immersion lens. , . , ^ 

The following results should be obtamed: — ^Nuclei are stained a reddish- 
puiple, cytoplasm tends to be very pale blue, neutrophile granules are a dirty 
pink, eosinophilic ones copper-red, basophilic ones metachmmatic purple, and 
azurophilia is shown by a cherry-red colour, but only with specimens of the 
stain that have been stored for some time. Red corpuscles are copper-red 
unless they are polychromasic, when they are a dirty pink, but^li^ht degrees 
of this are not shown by this stain. Blood platelets are purplish with reddish 
granules, malarial parasites stain blue with red chromatin granules (vide also 
Malaria, this volume^ p. 925). Bacteria stain a light blue. 

It is important that the distilled water employed should be neutral; if slightly 
acid, the eosinophile granules will stain very^ brightly but the nuclei will be 
very faint; if alkaline, the red cells will be bluish and the cytoplasmic granules 
will not be stained. If there is difficulty in obtaining a satisfactory result the 
Haden Buffer solution described below can be used to replace the distilled 
water with advantage. 

Contrary to the generally held opinion acetone is not a detrimental substance 
in Romanowsky’s stain. Actually it is useful as a solvent for blood stains and 
in some respects is superior to methyl alcohol; with a given dye concentration it 
permits more rapid staining than the latter. Experiments on the participation 
of solvents in the staining process indicate that the concentration of water is the 
most important variable m the solvent and not the presence of acetone. — M. 
Kingsley, J, Lab. din. Med., 1937, 524. 

Pappenheim's Panoptic Method is to be recommended if very fine 
cytological detail is desired. Stain the air-dried films in May-Grunwald’s 
stain face downwards in a covered vessel for 3 minutes; add an equal quantity 
of Haden^s Buffer solution (6*63 g. of chemically pure crystalline potassium 
acid phosphate and 2*56 g. of anh:rdrous basic sodium phosphate dissolved in 
1 litre of distilled water: this solution should have a pH of 6*4) and stain for 
1 minute more; place the film without washing into the following solution : 
Haden’s solution, 5 ml.; Panchrom (or Giemsa’s stain), 5 drops; orange-G- 
methyl green stain, 2 drops. Stain in this mixture for 6 to 12 minutes, (The 
orange-G-methyl green stain is prepared as follows: Eq^ual parts of 1 % aqueous 
solutions of orange-G and methyl green are mixed. The heavy precipitate that 
results is collected, dried and dissoh'ed to saturation in pure methyl alcohol, and 
constitutes the stain.) The films are then washed in Haden^s solution for 30 
seconds and dried at room temperature. Distilled water may be substituted 
for Haden’s solution throughout the technique but the results are not so good. 


Relative and Absolute Normal Leucocyte Counts 
(per cu» mm*) 


Type of Cell 

Per 

cent. 

Absolute Number 

Aver- 

age 

Mini- 

mum 

Maxi- 

mum 

Total Leucocytes 



5000 

10000 

Myelocytes 

0 


0 

0 

Juvenile neutrophiles . . 

4—8 


200 

700 

Segmented neutrophiles 

5&— 62 


2800 

5800 

Eosinophiles . . 

1—3 


50 

300 

Basophiles 

0—0*75 

35 

15 

75 

Lymphocytes . . 

20—30 

mmsM 

1000 

3000 

Monocytes 

4—8 


; 300 

600 
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Blood counts* The conclusions of the orthodox haematologist when 
confronted by criticisms such as those of R. H. Simpson (Brit, J. Radiol., 
1933, 705) and G. W. Phillips were summarised by Prof. Eric Ponder and 

his collaborators in 1931 (puart. J. exp. Physiol., 1931-32, 21, 35) as follows; 
‘‘Under conditions of moderate activity the large fluctuations in the total white 
cell count d^cxibed by Sabin, Cunningham, Doan and lUndwall have not been 
observed. Those large fluctuations seem to be due principally to errors of 
method. The total white cell count shows, however, smaU fluctuations not 
exceeding ± 8% throughout the day: these persist even after all errors of method 
have been allowed for. Until overwhelming evidence is produced that Prof. 
Ponder is wrong, it is safer to continue to assume a significance in pronounced 
variations of leucocyte counts, especially when dealing with workers in radio- 
logical departments. — Lancet, ii/l933, 1098. 

Cooke Polynuclear Count. W. E. Cooke has simplified and improved the 
original Ameth leucocytic index, and the method is often of value, particularly 
in judging the progress of a disease. One hundred consecutive neutrophile 
polymorphonuclears are counted and arranged in groups according to the 
number of nuclear lobes. These groups arc then expressed as percentages of 
the neutrophiles, not of the total leucocytes. The normal figures for the number 
of cells in each class are as follows: Class I 10%, Class II 25%, Class III 47%, 
Class IV 16%, Class V 2%, For the significance of changes in the count and 
the exact definition of what is meant by a lobe see The Polynuclear Count 
by W. E. Cooke and Eric Ponder. 

The Schilling Hsemogram divides the neutrophiles into myelocytes, 
metamyelocytes (nucleus indented or S-shaped, basi- and oxy-chromatin 
clearly differentiated), stab forms or juvenile neutrophiles (nucleus ribbon-like 
and twisted, or sausage-shaped, but pyknotic), and mature segmented forms. 
The numbera of the different types are then expressed as percentages of the 
total leucocytes in contrast to the Cooke index. The information obtained is 
different from that in the Cooke-Ameth index, as the more immature granular 
cells are studied in greater detail, but the number of lobes in the segmented 
forms is ignored, and certain hasmatologists have questioned the Cooke-Arneth 
criteria forjudging the maturity of the neutrophile whereas Schilling's grouping 
is unquestioned. 

Oxydase Reaction. In certain cases of leukaemia the oxydase reaction may 
be of assistance, but it is important to recognise that myeloblasts, lymphoblasts 
and all the cells of the lymphoid series are oxydase-negative, the premyelocyte, 
myelocyte and mature granular cells are oxydase-positive, and monocytes may 
be oxydase-negative or show a few granules in the cytoplasm. The most reliable 
method is that of Bryce. Two solutions are used: (A) 0*3 g. benzidine base, 1 ml. 
of a saturated aqueous solution of sodium nitrofirusside, ethyl alcohol 100 ml. 
(B) 0-5% solution of hydrogen peroxide. Air-dried blood films are treated with 
the solution A for 1 minute, then an equal quantity of solution B is added and 
allowed to act for a further 3 minutes; the films arc then washed for 10 minutes 
and allowed to dry in air. They may then be counterstained with Leishman, 
but the dilute stain should be allowed to act for at least 10 minutes. 

Punctate Basophilia and Potychromasia, In cases of suspected lead 
poisoning it is often important to detect the slightest degree of punctate baso- 
philia, and the ordinary eosin-methylene blue stains fail to do this; accordingly 
the method of Manson-Schwarz is employed. Two solutions are required: 
(A) boric acid 2 g., mefhylene blue 1 g., distilled water (carbon-dioxxde-free) 
100 ml.; (B) 0*28% sodium hydroxide m boiled distilled water. Immediately 
before use, 6 drops of solution A are mixed with 8 drops of solution B and made 
up to 10 ml, with boiled distilled water. Air-dried blood films are fixed in 
methyl alcohol for 5 minutes, washed with distilled water and then placed in 
the stain for 5 seconds; washed with distilled water, dried in air and mounted. 

In normal persons the number of basophilic cells per ml. of blood is as a 
rule less than 1000 and never exceeds 5000. Lead poisoning produces counts 
over 7000 and up to 100,000, but symptoms may not occur even when the 
count is as high as 60,000 to 80,000. When a worker who is exposed to lead 
develops a basophilic red cell count over 6000 or 7000 and when other con- 
ditions which might produce such a count are absent (certain physiologic 
states — benzene poisoning, arsenic poisoning, all types of ansemia in which 
there is regeneration, h®molytic icterus, the condition following haemorrhage, 
leukaemias, acute infections, neoplasms involving bone marrow and poly- 
cythaemia — increase the proportion of basophilic cells up to 20,000) the worker 
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should be considered a lead poisoning prospect. — J. Amer^ med. Ass,, ii/1928, 
251. 

In any workman exposed to lead the presence in the blood film of erythro- 
blasts, particularly if punctated, indicates that suspension from work is necessary. 
Punctate basophilia and cabot rings are never present in healthy blood.— R, 
Craik, Brit. med. »/., i/1937, 888. 

Reticulocytes. The presence of reticulated red cells can only be determined 
in unfixed blood by means of supravital staining. There are normallY 0*5 to 
1% in the circulating blood, and their study is of value in judging the 
response to treatment in the anaemias. Perfectly clean grease-free slides should 
be slightly warmed, and a drop of a 0*3% solution of brilliant cresyl blue in 
absolute ethyl alcohol applied. If the slides are clean the stain will spread out 
in an even ring and dry quickly. (A large number may be prepared at one time 
and will keep indefinitely if kept dust-free.) When the count is to be made, a 
small drop of blood is collected on a grease-free cover slip and placed on the 
ring of stain on the slide. The cover slip is ringed round with soft paraffin to 
prevent drying, and may be examined in 10 minutes. The reticulated red cells 
are expressed as a percentage of the red cells. 

Vital Staining of the Leucocytes by Janus green B and neutral red is a 
complicated laboratory procedure, and readers must be referred to the papers 
of Sabin and Simpson for details of the technique. (See Bull. John Hopkins Hosp., 
1923, 31, 277, et seq.). 

Determination of the Size of the Red Cell. In the Pricc-Jones 
Curve the diameters of 500 red cells in a stained blood film are measured, 
either by projection on to a screen or by means of an eyepiece micrometer, and 
the results plotted in the form of a graph. From this may be determined the 
mean diameter of the red cells and the degree of variation in the size of individual 
cells. The noimal mean diameter is 7*2 microns. The method is laborious 
but there is no other way of obtaining the information it gives. The 
determination is of value in the diagnosis of pernicious and secondary ansemias. 

The average diameter of the red cells in a film can be determined simrdy 
and quickly, but with less precision, by means of Pijper’s halometer (see p. 672). 
This does not determine the degree of anisocytosis, however, and if this is 
marked it is difficult to obtain precise readings. 

Acid-base Balance of the Blood 

The appearance of acetone bodies in the urine in appreciable 
quantity was originally taken as the index of “acidosis” (see 
Urine Analysis, p. 63G), and, from the essentially practical 
point of view, acidosis due to the ketone bodies is still the most 
important clinically. Thus, in untreated diabetes with acetone 
bodies in the urine it may be assumed that there is an acidosis, but 
in dealing with conditions less well studied, it is now generally 
agreed that cases of disturbed acid-base balance are best diagnosed 
not by the determination of acetone bodies in the urine or blood, 
but by the determination of certain other factors more or less 
typical of “acidosis.” These include the following determinations : 
( 1 ) the “alkali reserve” of the blood; ( 2 ) the hydrogen-ion con- 
centration of the blood; (3) the carbon dioxide tension of the 
alveolar air; (4) the alkali tolerance of the patient. 

The main “alkali reserve” of the plasma is in the form of 
BHCO3 (plasma bicarbonate). The acid absorbed into or formed 
within the body reacts with the BHCO3 liberating COg, which is 
promptly excreted by the lungs thus preventing any change in the 
of the blood. The of the blood depends directly on the 
ratio between the plasma bicarbonate and its CO 2 tension (thi.s 
ratio is 1 to U), with a normal of 7*4). If the H 2 CO 3 content 
falls, the bicarbonate remaining constant, the blood will became 
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more alkaline, the pH will rise; if the bicarbonate content falls, the 
H CO-i remaining constant, the blood will become more acid, the 
/)H will fall. So long as bicarbonate and H2CO3 both alter 
nroportionately and in the same direction the pH will not alter. 
An estimate of only one of the three variables, i.e., bicarbonate 
content, HaCOs content and pH, does not permit of the forming of 
a definite opinion as to the real condition of the patient. For this 
Durpose two of the three must be determined, and for this reason 
the^ methods are not commonly employed in clinical work. At 
the same time in the con^oner types of disturbance of acid-base 
equilibrium, determination of the “alkali reserve” alone is a 
V3.lii3-bl6 procedure. 

netermination of “alkali reserve* Oxalated blood collected under 
r naraffin is shaken with air whose carbon dioxide tension approximates 
norm'll arterial blood, by which it combines with as much carbon dioxide 
able to hold under normal lens on, A known quantity of the saturated 
is acidified within a suitablie pipette and its carbon dioxide liberated 
?’fSrorodS:S of a known partial vacuum. The volume of the liberated 
clioxide i» then measured at atm^pheric pressure and the volume 
to bH) ml, of plasma calculated. (I'or further details of this 
tAffPthcr with a description of the Van Slyke carbon dioxide apparatus 
f tSfe for The raleulation of the carbon aioxide combining power of 
nhStna see Harrison; other methods of determination are given by Hawk.) 

^ of Hvdrogen-Son Concentration. Various colorimetric 

m^hodrSre Available (liawk). In that of Cullen, as modified by Blawkins, 
the blood is collected with precautions against the loss of CO„ the plasma is 
wiJh K^linc solution containing phono red, and the colour obtained 
ciScTwitl Kndard phospfiate mi.xtures of known pH. 

Ai£u Tolerance Test (Scllard^s Test). This depends on the ability 
tf individual to secrete an alkaline urme after taking 5 to 10 g. of sodium 

irSsia, the excess of acids combines with the alkali, forming 
T“eut?“?aU. "nd S lergei have therefore to be given. The reaction 
nf the urine is tested with litmus paper I hour after successive f> g. doses of 
hirnrhonatc. the urine being first boiled and cooled. The amount of 
a?w<l}i^eauircd to render the urine alkaline gives an indication of the degree of 
•addcisis, 30 to 00 g. being necessary m moderate cases. 

Blood Coagulation 

The processes involved in the coagulation of the blood are not 
fullv understood and several theories have been advanced. The 
theory which appears to be as firmly founded upon expen- 
mental evidence as any is substantially the following (Hawk). 
The blood remains fluid in the vessels due to the absence of some 
factor essential for coagulation. This important factor is 
prothoMn which is combined m circulating blood with a pro- 
tective or inhibiting substance called hepann When blood is shed 
the tissue factor thromboplastin orcephalin, which is liberated from 
disintegrated platelets (or wounded tissue-cells), promptly unites 
with heparin and the prothrombin is released. In the presence of 
blood calcium the prothrombin is then transformed into an 
enzvme called thrombin, and this in turn acts upon the soluble 
fibrlmsen to produce insoluble /z6ri«. T'his fibrin forms in shreds 
throughout the blood mass and, holding the elements of the 
blood within its meshes, serves to produce the typical blood chi. 
The fibrin shreds gradually contract (clot retraction), the clot 
assumes a jelly-like appearance and the yellowish serum exudes. 
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If, immediately upon the withdrawal of blood from the body, the 
fluid be rapidly stirred or thoroughly “whipped*^ with a bundle of 
coarse strings, twigs or a specially constructed beater, the fibrin 
shreds will not form in a network throughout the blood mass, but 
instead, will cling to the device used in beating. In this way the 
fibrin may be removed and the remaining fluid is termed defibri’^ 
noted blood. The above theory of the coagulation of the blood, 
apart from the relation of heparin to the process, may be stated 
briefly as follows : 

1. Prothrombin + Thromboplastin (or cephalin) + Calcium = 
Thrombin. 

II. Thrombin 4- Fibrinogen = Fibrin. 

Recently it has been shown that vitamin K (see p. 763) is 
essential to prothrombin production and is thus of vital importance 
in the mechanism of blood coagulation. If there is inadequate 
intake of this vitamin in the diet, or if its absorption is impaired, 
the blood content of prothrombin falls to a low level, resulting in 
an increase in the clotting- time of the blood. The usual coagula- 
tion tests reveal only serious blood abnormality or dangerous 
prothrombin levels, and there is at present no method of measuring 
directly the amount of prothrombin in the blood to enable a 
diagnosis of vitamin K deficiency to be made or to assess the results 
of vitamin K therapy. A fairly accurate determination may, 
however, be made by Quick’s Method (vide infra)* 

Coagulation Time (Dale and Lridlaw). The Dale and Laidlaw Coagulation 
Tube consists of a standard sized capillary tube which is slightly lipped at each 
end to allow free entry of blood, and to retain a small lead shot which is free to 
roll from one end of the tube to the other. The tube is filled with blood by 
capillary attraction and transferred to a water-bath at 37° where it is held by 
a special pair of forceps which occlude the open ends. It is then tilted up and 
down until the travel of the lead shot is just arrested by the process of coagulation. 
The time taken between the first appearance of the blood and the arrest of the 
lead shot is the coagulation time and is normally two minutes by this method. 
It is greatly prolonged in haemophilia. A rather more satisfactory instniment 
is Gibb’s Coagulometer described in the Quarterly Journal of Medicine. 
1923-4, 17, 312. 

Quick’s Prothrombin Test. Mix 4*5 ml. of venous blood obtained (by 
venipuncture) immediately with 0-5 ml, of oxalate reagent and centrifuge to 
obtain plasma. Add to 0-1 ml. of plasma, 0*1 ml. of thromboplastin solution 
and 0-1 ml. of calcium reagent. Record accurately the time required for the 
formation of a clot after the addition of calcium. Normal plasma clots in 1 1 
to 12 seconds and the clotting time is prolonged with a decrease in prothrombin 
as shown in the table below: — 


Clotting 



Concentration of 

Time 



Prothrombin in 

in 



Plasma (Human) 

Seconds. 



per cent. 

U-12 



100 

12* 



80 

13| 



60 

15 



50 

17 



40 

19i 



30 

22 



25 

25-26 



20 

37-40 



10 

55-65 



5 
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The reagents wed are;— (1) Sodium Oxalate (0-1 molar solution): Dissolve 

of distilled water. 

(2) Calcium CAZori^e^ (0 ;025 niolar. solution): Dissolve 1-11 g, of anhydrous 
pure calcium chloride m 400 ml. of distilled water. (3) Thromhoplastin Solution: 
Mix 0*3 g. of dehydmted rabbit brain with 5 ml. of physiologic solution of 
sodium chloride contaimng 0*1 ml. of sodium oxalate. Incubate at 45" for 10 
minutes; centrifuge at slow speed for 3 minutes to obtain a milky supernatant 
liquid free from coarse particles. 

Other methods, which are modifications of the original test, are Smith’s 
Two-Stage Research Method and Kato’s Micro-Prothrombin Test (see Amet 
Prof, Pharm., 1940, 701); a simple bedside test is described in Vol. I of this 
edition, p. 25. 

Prothrombin determination using heparin as anticoagulant. — K. Dam and 
J. Glavind, «/. Amer, med. Ass., ii/1940, 150. 

The estimation of prothrombin is much simplified by the use of a preparation 
of RusseM-viper venom as the thrombokinase. The results are similar to 
those obtained with tissue extracts. — H. W. Fullerton, Lancet, u/1940, 195. 

The coagulant action of Russell-viper venom on blood and plasma can be 
potentiated by the addition of lecithin. Observations on the use of this venom 
alone and venom plus lecithin as the clot-accelerating reagents in Quick’s 
test suggest that this technique allows us to recognise three types of 
hasmorrnagic tendency. The method for substituting venom or venom plus 
lecithin for the brain extract in Quick’s test is as follows: 9 ml. of blood, with- 
drawn rapidly and with special precaution to avoid trauma, are promptly and 
thoroughly mixed with 1 mi. of M/10 sodium oxalate and centrifuged at a low 
speed for five minutes. Of this plasma 0-1 ml. is transferred to a clean dry 
test-tube (13 x 100 mm.) in a water-bath kept at 37® and mixed with 0*1 ml. 
of venom or venom plus lecithin. Without delay 0*1 ml. of M/40 calcium 
chloride is added, the tube quickly shaken and the exact time required for the 
formation of a solid clot recorded. Under the conditions of Quick’s test the 
optimum amount of lecithin is about 5 mg. per ml. of venom. This concentra- 
tion is obtained by adding 0*05 ml. of a 10% alcoholic solution of ovolecithin 
to every ml. of the solution of venom. In hssmophilia the blood coagulates 
like that of normal people when snake venom is added. In purpura 
hasmorrhagica and certain hereditary haemorrhagic states coagulation may be 
less rapid than normal when venom alone is used but is not usually different 
from normal when venom and lecithin are added. In prothrombin deficiency 
coagulation remains impaired despite the addition of venom plus lecithin. 
If venom is used, instead of brain extract, to measure prothrombin in the 
Quick test it must be fortified by the addition of lecithin. — ^L. J. Witts and 
F. C. G, Hobson, Brit, med. J,, ii/1940, 862. 

The Quick prothrombin test is merely a measure of the accelerated clotting 
time of the blood plasma under conditions designed to exclude haemophilia. 
Workers with this and other tests must constantly remind themselves that 
what they are measuring is the ability of the blood to clot and that translation 
of the results in terms of prothrombin implies assumptions which are not 
always justifiable. Thus, no relationship can be demonstrated between the 
level of prothrombin in the mother and her newborn child and this suggests 
that we cannot pre-select mothers for prophj;lactic treatment with vitamin K. 
It has been shown that the accelerated clotting time of blood from the um- 
bilical vein is shorter than that from the artei-y and it has been suggested that 
prothrombin may actually be formed by the placenta during gestation and that 
the fall in the prothrombin level of some infants after birth may be due in part 
to the removal of such a source of supply. — per Brit, med, J,, i/1942, 154. 

Quick’s prothrombin test is based on the hypothesis that if the coagulation 
of plasma is accelerated by excess of thromboplastin the speed of coagulation 
will depend mainly on the amount of prothrombin present. Other things 
being equal the speed of coagulation is inversely proportional to the concentra- 
tion of prothrombin. When reagents composed of mixtures of Russell-viper 
venom and crude lecithin are used as thromboplastins the coagulation time of 
recalcified plasma can be reduced to 5 seconds. Unless instrumental methods of 
recording are used such reagents are too swift for accurate work. The venom- 
lecithin reagent has been standardised to give an average coagulation time of 
10 seconds. The normal range of variation has been determined and methods 
of scoring the results in terms of prothrombin are discussed. — L. J. Witts and 
F. C. G, Hobson, Brit, med, J., i/l942, 575. 
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Test for Vitamin K Deiiciencsr. With a serologic pipette 0-1 ml. of 
thromboplastin (see below) is placed in a small serologic tube (75 x 10 mm. 
outside diameter). In the tube is then placed blood, freshly drawn from the 
patient, up to a 1 ml. mark previously made on the side 9 f the tube. The tube 
IS at once inverted over the finger to obtain complete mixing of the blood and 
thromboplastin. The tube is tilted every second or two in order to observe 
clotting. As a control, the test is also carried out on the blood of a normal 
subject. The calculation is as follows: — 

Clotting activity Cl otting time of normal control x luu 

(in percentage of normal) " Clotting time of patient’s blood 
Thus, if the patient’s blood clotted in 48 seconds and the normal person’s 
blood in 24 seconds the clotting activity is calculated to be 50% of normal. 

To prepare tfiromboplastin, fresh lung of ox or rabbit is ground and to each 
10 g. portion is added 10 ml. of normal saline solution. This is stirred at 
intervsas for several hours. The fluid then obtained by straining through 
gau 2 e is the thromboplastin. Experience with a large group of patients having 
biliary fistulas or obstructive jaundice shows that bleeding commonly occurs 
when the test gives values of 40% or less. In extreme cases the level falls as 
low as 15% of normal. Values of from 40 to 70% are definitely in the danger 
zone. Vitamin K. deficiency is to be expected in all cases in which there are 
biliary fistulas or obstructive jaundice. If a deficiency does exist it is im- 
portant that the patient receives vitamin K therapy several days before any 
operative procedures are undertaken. — P. Smith et al,, J. Amer. med, Ass.j 
ii/1939, 380. 

Bleedins Time (Duke*s Method), The lobe of the ear or finger is pricked 
so that the blood flows easily drop by drop without any assistance: each drop 
is removed with filter pa^r as it forms until the bleeding stops, care being taken 
not to touch the skin. The time interval between the appearance of the first 
drop and the removal of the last represents the bleeding time. Nonnally it is 
two or three minutes and is greatly prolonged in most purpuric conditions. 

Capillary Resistance Test (Rumpel-^Leede Phenomenon), If a 
sphygmomanometer arm band adjusted to a pressure just above the diastolic is 
left on the arm for 3 to 10 minutes, a crop or petechise will appear distal to the 
tourniquet in those haemorrhagic states in which there is abnormal capillary 
permeability. The test is of value in the detection of vitamin C deficiency 
(see this volume^ p. 754). 

Fragility of the Red Cells, The resistance of the red cells to hypotonic 
salt solutions is usually determined by the method of Sanford. Twelve small 
test-tubes are set up, and into each is placed an equal amount of a solution of 
sodium chloride ranging from 0*3 to 0*9%, each tube differing by 0*05%. A 
drop of blood is put into each tube and mixed with the salt solution. In 2 hours 
the results are read. Commencing hsemolysis is indicated by a slight reddish 
colouring which has resulted from the laking of the least resistant cells. Com- 
plete hsemolysis is indicated by a clear red solution and the absence of any 
corpuscular residue on shaking the tube. Normally haemolysis commences at 
0*45% and is complete at 0*35%. Increased fragility is founa notably in haemo- 
lytic jaundice, and decreased fragility after splenectomy, especially for diseases 
other than ulcoholuric jaundice. 


Blood Sedimentation Rate 

This investigation is of value in assessing the activity of an in- 
fection, particularly tuberculosis, chronic rheumatism and rheuma- 
toid arthritis. The usual technique employed is that of Westergren. 
1 -6 ml. of blood is drawn into a syringe containing 0*4 ml. of 3*8% 
sodium citrate as anticoagulant. This mixture is emptied into a 
specimen tube, and some of it drawn up into a standard Westergren 
tube (2*5 mm. in diameter) to the zero mark, 200 mm. from the 
tip. The tube is set vertical in a stand and the level of the red cell 
column read after one hour. In men the normal rate is 3 to 5 mm, 
at the end of one hour, and in women and children 4 to 7 mrn. In 
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active infections these rates are much increased. A correction should 
be made where the degree of anaemia is severe. 

Interpretation. The normal S.R. in one hour for males is 4 mm. and females 
6 mm. Menstruation causes variation and tests should be avoided at these times. 
Pregnancy shows an mcreased rate, values over 20 being common after the fourth 
month. In anesmia there is some increase of S.R. governed by the number of 
cellsj their size and their hsemoglobin content. S.R. finds its most important 
application in tuberculosis. Changes in S.R. are of importance because they 
are an accurate index of changes in the patient's state and of the effects of 
treatment. Thus it is said that patients after sanatorium treatment having a 
S.R. of more than 10 are not likely to do well. Finally, while a raised S.R. in a 
case of suspected early tuberculosis lends much support to the diagnosis it 
must be recognised that not infrequently early cases may show a normal S.R. 
In anthracQsis and emphysema S.R. is normal. In simple chronic bronchitis 
it is normal or slightly raised; figures of 20 or more would suggest tuberculosis. 
In acute rheumatism the S.R. is usually above 20 and so long as it remains raised 
the disease is active even though physical signs have become normal. In 
rheumatoid arthritis very high figures — 40 or more — are found. The raised 
S.R. may persist after the arthritis has subsided and is an important indication 
that the disease is still active. In coronary thrombosis the S.R. rises on the 
second or third day. In appendicitis the S.R. is usually raised on the third day, 
but it should not he considered a factor in diagnosis. S.R. is raised in acute 
salpingitis and it is said that this might help to distinguish the condition from 
tubal gestation. In most acute infections a great rise in S.R. soon occurs but 
in typhoid the rise is only slight for the first fortnight. In uncomplicated 
influenza S.R. is low — ^under 20 and often under 10. In malignant disease it is 
normal unless the condition is very advanced. 

Finally the S.R. may be of value in the type of case where a patient has been 
rather unwell for some time and has a temperature in the neighbourhood of 99®. 
Here a raised S.R. is a special indication for close investigation—it is possible 
that some cryptic infection like perinephric abscess, endocarditis or early phtiiisis 
may come to light. — Montague Maizels, Lancet ^ ii/1936, 936. 

From the standpoint of practicability and accuracy the sedimentation rate 
is the most useful laboratory test to aid in the diagnosis and evaluation of 
patients with active rheumatoid arthritis. A positive result was obtained in 
92-2% of 154 tests carried out on 49 patients, — C. L. Short, L. Dienes and 
W. Bauer, J. Amer. med. Ass.^ i/1937, ^87. 

The addition of chlorocresol as a preservative to solution of sodium citrate, 
3*8%, used in determining the blood sedimentation rate introduces errors into 
the results. Phenylmercuric nitrate, 0*002 per cent., however, does not have 
any effect and is recommended for this purpose. — ^H. Henriksen, Fharm. J., 
i/1942, 14. 

'Phe sedimentation rate and the sedimentin index. — B. L, Della Vida, Brit, 
med. J., ii/1942, 278. 

For sedimentation rate in leprosy, see p. 918. 

Detection of Blood Stains 

Blood '^Staina on Clothing, ate. Plunge the cloth into boiling water for a 
few minutes, place on slide and add a few drops of ammonium sulpliide. Examine 
microspectroscopically for absorption bands of hsemochromogen. May be 
increased by 10% potassium cyanide solution. If on a weapon or piece of 
jewellery, moisten with ammonium sulpliide, scrape off sufficient and examine 
as before. 

Oxyhiemofrlohin in solution with a little sodium chloride evaporated over 
sulpluiric acid to syrupy consistence. Mixed with fifteen times its volume of 
glacial acetic acid and heated on a water-bath for several hours the mixture yields, 
on cooling, fiat rhombic crystals of haematin hydrochloride with dark violet 
colour ana lustre— this is one of the recognised tests for blood stains. 

Guaiacum Test. Tthc stain must give a red aqueous extract yielding no 
coloration to a straw-coloured solution of guaiacum in alcohol 90% when 
applied by itself, bxit a blue coloration within one second on further addition 
of hjrdrogen peroxide. Oxidiaers and enzymes give a reaction with guaiacum 
solution alone. Blood does not. 
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Benzidine Test, using tablets of benzidine O-l g. and sodium perborate 
0-1 g. Just before use, dissolve a tablet in 10 ml. of glacial acetic acid. If a 
suspected spot on an article of clothing, etc., is to be examined, it is moistened 
with a drop of normal saline and well rubbed with a glass rod. The drop is 
then absorbed in a small piece of absorbent cotton wool and the spot at once 
treated with a few drops of the reagent. In presence of blood a blue colour is 
seen. The benzidine test is very sensitive and simple. 

Haesnochromogen Crystal Test. Reagent — ^Takayama*s Solution 2 (an 
improvement on an earlier Solution 1, used in 1912). Caustic soda solution 
10% 3 ml, pyridine 8 ml., saturated grape sugar solution 8 ml., distilled water 
7 ml. The solution keeps for one to two months. Two or three drops are 
added to a small piece of the suspected material on a slide and covered with 
a cover glass. Salmon-pink crystals-of characteristic appearance usually appear 
witiun 6 minutes in the cold. By wanning the slide until bubbles just appear 
the crystals are formed almost at once. In the many types of stains tested the 
hasmochromogen crystals were readily obtained cold, whereas in some cases 
hsemin crystals were not obtained at all, or only with difficulty, 

Kastle-Meyer Test. (Meyer’s phenolphthalGin reagent, as described under 
Fseces, is used.) 

The technique consists in adding 10 to 20 drops of the reagent to the suspected 
blood-stained surface, then adding a few drops of fresh 20 vol. hydrogen peroxide. 
If blood is present, a deep permanganate colour develcms almost immediately. 
The test is of value for detecting haemoglobin. — ^J. Glaister, Brit. med. 
i/1926, 650. 

Doubt as to reliability of the test. Aspirin and other drugs, also a red meat 
diet, may confuse. Cannot be accepted in a court of law. — D. Kerr, Brit. med.. 
i/1926, 721, 

Precipitin Test. Precipitins are formed when the serum of one kind of 
animal is introduced into the body of another species, e.g., the serum of a horse 
injected into a goat causes the serum of the goat to be capable of foimingr a 
precipitate with normal horse serum. 

In using the test for forensic purposes a rabbit is injected with human blood 
serum. The serum of the rabbit, **anti->human serum,’* when dropped into 
a clear solution of human serum causes a precipitate — not with the serum from 
another animal. The principal difficulty in the test is to obtain from the rabbit 
an anti-human precipitating serum of the proper strength. To be thoroughly 
reliable and specific the formation of the precipitate must begin in five minutes 
and be complete in thirty minutes, Ofd blood-stains respond as well aa 
recent. 

A human blood-stain taken up with normal saline and some anti-human 
serum added gives a white cloudy ring — ^not so the stains from animal blood. 
Specific sera injected into a rabbit form an equally specific anti-serum<— 'in 
other words, human anti-serum will infallibly detect human blood; a horse 
anti-serum will detect horse’s blood, and so on. {For further details see Hawk.) 

Luminescence Test. Glen and Pfannistiel (J. praht. Chem.^ 1936, XdG, 
129, 137) described the preparation of S-amino-phthalic-acid-hydrazide- 
hydrochloride, and indicated that the alkaline solution, with the addition of 
hydrogen peroxide or sodium peroxide produced a typical chemical luminescence 
with hsematin. This reaction is the basis of the test. One of two solutions 
may be used: A. S-amino-phthalic-acid-hydrazide-hydrochloride 1 g., sodium 
peroxide 5 g., distilled water 1000 ml. B. 3-amino-phthalic-acid hydrazide- 
hydrochloride 1 g., sodium carbonate 50 g., hydrogen peroxide (10 vol.) 
50 ml., distilled water 1000 ml. The solutions remain usable for years by the 
addition of 10% of 20-vol. hydrogen peroxide to reactivate the quantity of 
stock solution required for a particular test. 

The solution is introduced into an all-glass pressure-spray to produce a fine 
mist from a watery solution. When the mist falls on a stain containing 
hsematin the resiilt is a marked bluish-white luminescence clearly visible in the 
dark, which persists for some minutes. The delicacy of the test m the presence 
of fresh blood containing little haematin may be enhanced by adding a few 
drops of NaOH solution (about 30%) to the suspect fluid or suspension in a 
test-tube, shaking the tube and adding the test solution. The reaction is 
speci^fic and is positive with blood in dilutions over one in a million. — J. 
McGrath, Brit. med. J., ii/1942, 156. 
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Rothera’s test (see p. 637) can be applied directly to about 5 ml. 
of non-haemolysed serum or plasma and will detect a gross excess 
of the ketones. It is better, however, to precipitate the proteins 
first without haemolysis; normal blood filtrates remain colourless, 
those containing a slight excess of ketones slowly turn a pale- 
purplish pink, and in marked ketonaemia a definite purple colour 
develops in a minute or less. 

Colorimetric method for the determination of acetone bodies in blood, baaed 
on a reaction with salicylaldehydc. — Yearb, Pharm., 1927, 93. 

The acetone content of the blood is 43-5% higher in pregnant than in non- 
pregnant women. During the second stage of pregnancy it reaches 12 mg. per 
100 ml. of blood, returning to normal shortly after delivery.-— per J, Amer, med. 
Ass,, ii/192S, 861. 


Bilirubin 

Normal serum usually contains from 0*1 to 0 - 3 (never more than 
0*5) mg. per 100 ml. Hyperbilirubinaemia is met with clinically in 
mechanical obstruction of the bile ducts, in accelerated blood 
destruction and in diffuse liver injury. There are numerous tests 
of faulty hepatic functioning based on the determination of 
hyperbilirubinaemia, and of these the most important is Van den 
Bergh*s test, 

LIVER FUNCTION TESTS 

Van den Bergh Test, Bilirubin which has been excreted by the liver 
and reabsorbed ajppears to differ from that which has not passed through the 
liver cells, in that it gives a positive direct Van den Bergh reaction and is readily 
excreted by the kidney, whereas the latter, which is believed to be combined 
in some way ^ with plasma protein (or present in the form of a colloid, instead 
of a crystalloid), gives only an indirect reaction and is not excreted in the urine 
unless the concentration in the plasma becomes very high. A “biphasic'* 
reaction is explained by the simultaneous presence of both types of bilirubin. 
The qualitative Van den Bergh reaction, therefore, detects and differentiates 
between “free** (crystalloid) and “combined’* (colloid) bilirubin and the 
quantitative Van den Bergh measures the total of bilirubin (of both types) 
present. 

The reagents employed in the test are as follows: — ^Ehrlich’s diazo reagent: 
Solution I , — Sulphanilic acid 1*0 g., cone. liCl 10 ml., water to 200 ml. 
Solution XI . — Sodium nitrite 0*5 g. in 100 ml. of water. Immediately before 
use add 0*1 ml, of Solution II to 10 ml. of Solution I. Standard Solution . — 
Dissolve 2*161 g, of anhydrous cobalt sulphate in 100 ml. of water to which 
0*5 ml, of cone. H1SO4 has been added. This keeps indefinitely in the dark 
and corresponds in colour to 0*5 mg. of bilirubin in 100 mb 

Direct Qualitative Test, In each of three tubes put 0*25 mb of serum 
(free fromliasmoglobin). To the first tube add 0 *2 mb of water, and to the second 
add 0*2 mb of diazo reagent, shake, and wait 5 to 10 minutes. If any colour 
appears add 0*2 mb of diazo reagent to the third tube and observ'e constantly, 
noting when the colour first appears and when it becomes maximal. If no 
colour appears in 5 minutes acid 0*5 ml. of 95% alcohol, shake, and note 
whether any colour has appeared. 

An immediate direct reaction is indicated by the prompt appearance of a 
purplish-red colour which becomes maximal within 30 seconds. A biphasic 
reaction is indicated by the appearance within 30 seconds (prompt biphasic) 
or 60 seconds (delayed biphasic) of the red colour, which gradually increases 
in intensity. A reaction which does not appear until more than a minute has 
elapsed has about the same significance as a positive indirect reaction. If no 
colour appears within one minute but does appear promptly after adding 
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alcohol this constitutes a positive indirect reaction. Any^ serum giving a 
positive direct reaction will also give a positive indirect reaction, 

Indirect Quantitative Test. In a graduated centrifuge tube put 1 ml. of 
serum. Add 0*5 ml. of diazo reagent and shake. Add 2*5 ml. of 95% alcohol 
and shake. Add 1 ml. of saturated ammonium sulphate solution, mix, and 
allow to stand for IS minutes. Centrifuge until clear. Compare with standard 
solution in a colorimeter or comparator. 

heading of uSi^n ^ ^ (<Iilution) X 0*5 = mg. bilirubin per 100 ml. 

Van den Bergh’s “unit” corresponds to 0*5 mg. per 100 ml. 

In obstructive jaundice a positive direct reaction is obtained. In haemolytic 
anaemias an indirect reaction is usual. In diffuse disease of the liver any type 
of reaction may be obtained, depending on the stage and severity of the 
process. The reaction is, therefore, not of help in distinguishing jaundice due 
to mechanical obstruction of the ducts from other types. It is not a sensitive 
indicator of liver injury, since many cases occur without hyperbilirubinaemia. 

Description of an imiproved technique for determination of bilirubin in the 
serum by means of the diazo method. The first improvement is the colorimetric 
determination in monochromatic light by means of a dimming wire gauze, 
instead of the fluid for comparison formerly used. This instrument is standard- 
ised with azo-bilirubin, derived from chemically pure bilirubin. The second 
improvement is the prevention of the absorption of bilirubin on the albuminous 
precipitate which occurred with the old technique. This result is achieved by 
adding in suitable proportions to the serum a mixture of reagent, diluted alcohol 
and a buffer. — A. A. H. van den Bergh and W. Grotepass, Brit, tned, J., 
i/1934, 1157. 

Icterus IndeK (Meulengracht). The colour of the serum is compared 
with that of a standard 1 : 10,000 solution of potassium bichromate, the colour 
of which is taken as an index of 1. Standard solution : — potassium bichromate 
0*1 g., cone. HaSO* 0*1 ml., water to 1000 ml. 

The normal range lies between 1 and 4. Any increase is usually due to 
bilirubin. It is not so useful as the Van den Bergh test, but is of value in con- 
firming a diagnosis of carotinaemia where a highly coloured serum does not 
show an increased bilirubin content by the Van den Bergh test. For the test 
the serum must be free from haemoglobin and in the collection of the blood 
haemolysis must be avoided. 

Fouchet’s Test. To 1 volume of senun add 1 volume of Fouchet’s reagent 
{vide p. 645). A blue or green colour appears due to the oxidation of the 
bilirubin. Normal sera give negative results. Positive reactions are given Isy 
sera containing more than about 1 *5 mg. of bilirubin. It is useful as a quick 
spot test for the presence of increased bilirubin in the blood. It will not 
distinguish between^ obstructive and haemolytic jaundice. The test is best 
carried out by adding a drop of serum to a drop of reagent on a white 
porcelain tile, 

Phenoltetrachlorphthalein Test (Rosenthal). 5 mg. of the dye are 
injected intravenously for each kg, bodyweight. 5 ml. of blood is taken from 
the other arm exactly fifteen minutes after the injection and again one hour 
after the injection. The blood is allowed to clot and the sera or plasma 
separated, haemolysis being avoided. A trace of alkali is added to each of the 
sera to develop the maximum colour and the amount of dye present in each 
serum is determined colorimetrically by comparison with standard tubes of 
the dye (see Bromsulphthalein Test). Results are expressed as percentages of 
an assumed initial concentration of the dye in the plasma. 

Normally, only from 2 to 6% of dye remains in the circulation after 15 
minutes and less than 3%’ at the end of an hour, but in hepatic disorders there 
is an appreciable amount (up to 60%) of the dye still in circulation at the end 
of an hour, 

Bromsulphthalein Test. (Phenoltetrabromphthalein sodium sulphonate). 
2 mg. of the dye are injected intravenously into the arm for each kg. body- 
weight, a 5 % solution being employed and the injection made slowly and care- 
fully, avoiding leakage. After half an hour 5 ml, of blood is withdrawn from 
the opposite arm, avoiding haemolysis. The serum is separated and 1 ml. 
Pi®®®? B comparator tubes. To one of the tubes add 1 or 2 drops 

of 5% NaOH and to the other 1 drop of 10% HCl. The colour of the unknown 
IS then compared with that of the standard in a comparator, backing the 



BLOOD 


687 

standard tube with tlie tube containing acidified serum and the one containing 
alkalinised serum \yith a tube of distilled water. The 100% standard is 
prepared by dissolving 4 mg. (0*08 ml. of 5% solution) of the dye in about 
70 ml. of water, adding 5 ml. of 0-5% NaOH and making up to 100 ml. with 
water. A series of standards from 5% upwards is prepared^ by dilution with 
0-025% NaOH. 

Normally, half an hour after the injection, all the dye has disappeared and 
the presence of 10% or more of the dye after that period indicates impaired 
liver function. There is no close correlation between the amount of dye 
retained and the gravity of the disease. 

Rose Bengal Test. Rose Bengal can be either the potassium salt of 
tetraiodo-di- (or tetra-) chlorofluorescein, or of hydroxytetraiodo-di- (or tetra-) 
o-carboxy-phcnylfluorone, or the sodi^ salt of the two dichloro compounds. 
It can be obtained by the action of iodine on dichlorofluorescein in the presence 
of potassium chlorate and cupric 'chloride (dicliloro compound), or by acting 
on tetrachlorofluorescein with iodine to produce the tetrachloro body. 
It is a dark or brownish-red powder soluble in water without fluorescence. 

Withdraw sample of blood from vein in the cubital fossa and discharge 
into graduated centrifuge tube containing 2 ml. of 2% potassium oxalate 
solution. Without removing needle from vein inject 100 mg. of dye (150 mg. 
in large persons) in sterile 1 % salt solution. Leave needle in vein and 2 minutes 
after injection withdraw 10 ml. of blood from needle (still in situ) into a fresh 
syringe and discharge into another centrifuge tube containing 2 ml. of oxalate 
solution: repeat this at 4 and S minutes after dye injection. Withdraw needle 
and leave patient in darkened room for an hour. Centrifuge blood samples 
at 2000 revs, for i hour, and note percentage of cells and plasma in each tube. 
From the last three samples dilute 3 ml. of plasma in separate tubes with an 
equal volume of salt solution and compare the colours in a Hellige colorimeter 
with standard solution containing 5 ml. plasma from first tube and 5 ml. of 
0*0075% rose bengal solution. The colorimeter reading is corrected to allow 
for the 2 ml. oxalate solution. Having obtained the concentration of the dye 
in the 2-minute sample, and knowing the total amount of dye injected, calculate 
the blood volume of the person. For the purposes of comparison, a standard 
blood volume of 7000 ml. is taken, and the final concentration is obtained by 
multiplying the corrected reading by the blood volume and dividing by 7000. 

The dye is eliminated almost entirely from the blood stream through the 
liver. It remains in the circulation for a suflicient length of time for determina- 
tion of the dye in the plasma to be made. Patients with definite cirrhosis or 
other extensive liver disease show marked retention of the dyes in the blood. 

Laevulose (Fructose) Tolerance Test. All ordinary sugars, dextrose, cane 
sugar, etc,, when ingested, raise the concentration of sugar in the blood, but 
laevulose does not. Thus, with 50 g. of dextrose the blood sugar concentration 
is increased in the first half hour from the usual 0*1 to 0*16 or b'17%, returning 
to normal in about 1 J hours. There is no rise with laevulose. This lack of 
power on the part of laevulose depends on an intact liver. If there is a definite 
lesion of the liver, Itevulosc acts, more or less, like dextrose, i.e., there is a marked 
increase in blood sugar. 

To conduct the test, obtain blood from the fasting patient for a sugar 
determination. Give 50 g. of pure laevulose in 250 ml. of water, take samples 
of blood at half-hourly intervals for two hours and make sugar determinations 
on each. The following figures are indicative of impaired tolerance (Stitt): 

(1) a maximum over 130 rng. (providing the fasting level is not over 115 mg.); 

(2) a rise of not less than 30 mg. if the tasting sugar is from 80 to 100 mg. (or 
from 35 to 40 mg. if the fasting level is less than 80); (3) failure to return to 
within IS mg. of the fasting level after two hours. The test is not of value in 
detecting slight degrees of injury and is not applicable to diabetics. 

Determination oj laevulose in blood, A more satisfactory test can be made 
on the basis of determining the actual laevulose in the blood than by taking 
account of the total blood sugar values. 

To 1 part of blood add 7 parts of distilled water. Allow a few minutes fwr 
haemolysis, then add 1 part of 10% ZnSO*, 7HaO and 1 part of 0*5% NaOH. 
Place 2 ml. of the filtrate in a test-tube. Place in each of 3 similar test-tubes 
2 ml. of standard fructose solution, the standards used containing 0-1, 0*05, 
and 0*025 mg. of fructose per ml. To each of the tubes add 2 ml. of 0*1% 
alcoholic resorcinol solution and 6 ml. of 30% HCl. Shake the tubes vigorously 
and place in a water-bath adjusted to maintain a temperature of 80®. Keep in 
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the -water-bath for 8 minutes. Remove the tubes to a beaker and cool with 
running water. Compare in a colorimeter in the usual wray, the standard most 
closely matching the unknown being used. — H. Roe, J, bioL Chem.^ 1934, 

method for the estimation of fructose in the blood based on the reaction 
between bile salts and fructose. The delicacy of the reaction is such that fructose 
contents of the order of 5 to 20 mg. per 100 ml, can be estimated. — ^L. D. Scott, 
Biochem.J.» 1935, 29^1012. ^ c , 

Take 2 ml, plasma in a 15 ml. centrifuge tube. Add 2 ml. of water and 2 ml. 
of zinc sulphate solution (10% ZnS 04 , 7HaO). Close the tube with a rubber 
stopper and shake. Add 2 ml. caustic soda solution (0 *5 N. NaOH) and again 
shake. Centrifuge well and filter any supernatant liquid through a small 
filter paper. In a pyrex test-tube, graduated at 10 ml., take 2 ml. of filtrate and 
6 ml. acid-alcohol-diphenylamine reagent (ethyl alcohol, 70 parts; concentrated 
HCl, 50 parts; 20% diphenylamine in alcohol, 6 parts). Place the tube in a 
boiling water-bath for exactly 15 minutes, and cool rapidly in cold water. 
Dilute to 10 ml. with alcohol and compare in a colorimeter with standard 
solutions of fructose similarly treated. (Standard fructose solution: 1% fructose 
in saturated benzoic acid diluted as required to contain 0 *025 or 0 *1 mg. fructose 
in 2 ml.) — F. K. Herbert, Biochem. J., 1938, 32, 815. 

A method utilising the blue colour formed by treatment with diphenylamine 
and hydrochloric acid to measure the amount of fructose present, n-propyl 
alcohol being employed to produce a clear solution. The protein is removed 
by means of cadmium hydroxide and the resulting solution can be used for the 
estimation of both fructose and glucose. Only 1 ml. of blood is reqxiired and 
the error involved is about 5%. — ^R. W. Martin, per Analyst, 1939, 692. 

Intravenous Galactose Tolerance Test. A solution of galactose (59 g. 
per 100 ml. of solution) is prepared and sterilised by filtration and steaming. 
The patient receives no breakfast. 50 ml. of the 50% solution of galactose is 
imected intravenously, the injection taking about 5 minutes. The first sample 
“ of blood is taken immediately before the administration of the galactose, the 
second sample at i hour, and further samples at 1 , H and 2 hours. The samples 
of blood (0*2 ml. of capillary blood) are washed into centrifuge tubes containing 
2*2 ml. of isotonic sodium sulphate; 1 ml. of yeast suspension is added. 
(Fresh baker^s yeast is shaken with five times its weight of distilled water, 
10 ml. of the mixture transferred to a centrifuge tube, and the yeast centrifuged 
down. The yeast is washed three times by stirring up with 10 ml. of fresh 
distilled water and centrifuging. It is finally stirred and shaken with 10 ml. of 
isotonic sodium sulphate.) The contents of the tube are thoroughly mixed and 
are kept at 37** for 15 minutes, which completely removes the glucose. Then 
0-3 ml. each of a 10% solution of sodium tungstate and of a 7% solution of 
copper sulphate is added and the mixture gently shaken. The precipitated 
proteins and yeast are centrifuged or filtered and 2 ml, of the filtrate (equivalent 
to 0*1 ml. of blood) is used for the estimation of the sugar. If the Harding 
* ed the factor 162 is used for conversion of the titration 


copper method is emp 


fi^re (ml. of 0*005 N thiosulphate) into mg. of galactose per 100 ml. of blood. 
The griactose values are plotted against time and for a normal person usually 
give a curve which begins about 200 mg. of galactose per 100 ml. of blood, falls 
steeply during the first hour and reaches a figure between 0 and 10 mg. per 100 
ml. at the end of two hours. In most cases of obstructive jaundice the curve of 
blood galactose follows the same course, there being little or no galactose left 
in the blood at the end of two hours. In conditions of liver damage the level 
of galactose in the blood does not return to the normal level within the two 
hours. The test will not detect minor degrees of liver damage in patients who 
are not jaundiced. — ^E. J. King and R. S. Aitken, Lancet, ii/1940, 542. (See 
Laneet, i/1937, 886, for description of Harding Copper Method.) 

For a description of the Galactose Tolerance Test in Urine see p, 654. 

Quick’s Hippuric Acid Test of liver function. See Urine Analysis this 
volume, p. €44. 

Comparison of Liver Function Tests* For practical purposes it may be 
said that: (1) in tjmes of disease of the liver not associated with jaundice, 
information gained from the study of retention of bromsulphthalein is as reliable 
as any, and under these conditions other tests give chiefly confirmatory evidence; 
(2) in cases^ of jaundice, some information, which is not altogether reliable, as 
to the possible hepatogenous or obstructive nature of the jaundice in any case 
can be had by studies on excretion of galactose, the value for cholesterol and 
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cholesterol esters in the plasma, and the value for serum phosphatase; and 
(3) the best information as to the state of functional activity in the Hver in cases 
of jaundice can be gained from a consideration of the value for serum bilirubin, 
its daily variations, and a knowledge of the anatomic changes which these may 
represent. So far as indirect methods of measuring liver hmction in the presence 
of icterus are concerned the hippuric acid test gives reasonably accurate results, 
which should not, however, supplant the impressions gained from purely 
clinical study. (A clinical review of liver function tests m use at the Mayo 
Clinic.) — ^A. M. Snell and T. G. Magath, J. Amer. med. Ass., i/1938, 167. 

Calcium 

Serum or citrated plasma normally contains 9-11 mg. of total 
calcium per 1 00 ml. Of this calcium, part is diffusible and part is 
non-diffiisible. Furthermore, a portion is ionised and the rest is 
non-ionised. The chief value of calcium estimations is in the 
diagnosis of tetany, particularly of infantile tetany. In different 
diseases the serum calcium may be normal, lowered or raised. 
High serum calcium figures are found in cases of parathyroid 
tumours (generalised osteitis fibrosa), after the administration of 
an excess of parathyroid extract, and in some cases of multiple 
myelomatosis. Low serum calcium figures are found in tetany 
due to deficient parathyroid secretion and in the infantile (rachitic) 
type of tetany. Also in chronic azotsemic nephritis (advanced 
cases), renal infantilism (some cases), rickets (the minority of 
cases), osteomalacia (some cases), coeliac disease (few cases), sprue 
(few cases), ideopathic steatorrhoea and chronic sepsis (a few cases). 

Kramer and TisdalPs Method. The calcium is precipitated from serum 
by means of ammonium oxalate. The precipitate is centrifuged and washed with 
weak ammonia and after solution in dilute sulphuric acid the calcium oxalate 
is titrated with N/lOO KMnOj. — J. biol. Chetn., 1921, 47, 475, and 1923, 
6€, 439. 

Trevan and. Bainbridge’s Method. 2 ml. of ammonium oxalate solution 
(3*5%) is measured into a centrifuge tube, haying a steep conical end, 1 ml. 
of serum is added and the contents stirred vigorously. Allow the tube to stand 
2 to 3 hours and then centrifuge at 3,009 revs, per minute for 10 minutes. Pour 
off supernatant fluid and dram tube over filter paper. Add a further 2 ml. 
of ammonium oxalate solution, centrifuge, pour on, and repeat with a fresh 
2 mi. as before. Dry the precipitate by heating the centrifuge tube in the steam 
oven and convert the calcium oxalate into carbonate by passing the tube through 
a bunsen fiame for one minute, any ammonium oxalate left being converted into 
ammonium carbonate and volatilised. After cooling, 1 ml. of N/lOO phosphoric 
acid is added and, when solution is complete, one drop (0*016 ml.) of 0*04% 
bromophenol blue is added and titration carried out with N/50 sodium hydroxide, 
using a micro-burette or micrometer syringe. The end-point corresponds with 
a colour intermediary between those or buffer solutions of oH 4-0 and 4*2, and 
the difference between the titration figure so obtained, and that for the acid mone 
gives the amount of calcium in the serum taken. 1 ml. only of the serum need 
be taken, and results within 5% of the correct value have been obtained 
with 0*01 mg. of calcium per ml. 

1 ml. of N/lOO pho^horic acid is equivalent to 0*64 mg. of calcium oxalate 
or 0*2 mg. of calcium. Thus, 0*1 mg. of calcium which is a little more than the 
average content per ml. of serum, would combine with 0*5 ml, of N/lOO 
phosphoric ocid.-^Biochein J,, 1926, 423-426. 

Schwartz Method. The following method will find easy application where 
only occasional calcium determinations are made and facilities are inadequate. 

Place in a conical centrifuge tube 0*5 ml. of ammonium oxalate solution 
and 2 ml, of citrated plasma. Then add another 0*5 ml. of ammonium 
oxalate solution and make up to 6 ml. Mix thoroughly with distilled water and 
let stand for one-half hour. Allow the precipitate to form in the ice box over- 
night. Centrifuge at 1500 to 1800 r.p.m. until sedimentation is complete and 
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carefully pipette off the supernatant ftuid, leaving 0*3 ml. in the tube. The 
precipitate is retained undisturbed. Repeat the washing not less than three 
titneSf using about 3 to 4 ml. of ammonia water, thoroughly stirring the precipitate 
by rotary motion of the tube. Use no stopper. After each washing centrifuging 
should be continued until the precipitate is firmly packed in the conical tube end. 
Last, dissolve the precipitate in 2 ml. of N/1 sulphuric acid by placing in a 
water-bath and heating to 75^*. Simultaneously, employ 2 nil. of calcium 
chloride solution and treat exactly the same as the senim. Titrate with potas- 
sium permanganate solution made for the purpose. It is best to titrate the 
standard calcium chloride solution first to a faint pink and then match this tint 
with that obtained in titrating the calcium serum. 

Calculation: 

X 50 = serum calcium. 

C— mg. of calcium in 2 ml. of standard calcium chloride solution (0*2 mg.), 

S=ml. of KMnOi used in titrating the serum. 

P==ml, of KMnO* used in titrating the standard calcium chloride solution. 

Solutions required. — 1. Standard calcium chloride solution'. Dissolve 0*2408 g. 
of pure calcite (calcium carbonate) in a little dilute HCl in a wide evaporating 
dish of 50 to 100 ml. capacity, care being taken to avoid loss by spattering. 
Carefully evaporate the solution several times to near dryness, each time adding 
distilled water, and last, evaporate to near dryness, expelling the last traces 
of HCl. Dissolve the residue in distilled water and dilute to I litre; 1 ml. of 
this solution equals 0*1 mg. of calcium. 2. Potassium permanganate solution: 
Dissolve about 0*030 to 0*040 g. of potassium permanganate crystals in 100 ml. 
of distilled water. Keep in dark bottle. The solution need not be standardised. 
3. Ammonium oxalate solution 3%. 4. Approximately N/\ sulphuric acid: 

28 ml. HaSO^i added to 970 ml. of distilled water. 5. Ammonia toater 2%: 
If sodium citrate is used as anticoagulant, correction for the dilution should be 
made when final calculation is completed. — I. Schwartz, «/. Lab. din. Med.^ 
1936, 2L 426. 


Chloxides 

Whole blood normally contains from 450 to 530 mg. of sodium 
chloride per 100 ml. and plasma from 5G0 to 620 mg. Higher 
values are obtained in certain cardiac diseases, eclampsia, prostatic 
obstruction, and anaemia; lower values may occur in diabetes, 
uraemia, persistent diarrhoea or vomiting, intestinal obstruction, 
severe burns, fevers, and pneumonia; the results in nephritis are 
variable. The chief value of chloride determination is to detect 
and measure chloride depletion as a guide to treatment with sodium 
chloride. For the accurate determination of plasma chlorides it is 
important that the blood should be collected under oil, since there 
is a shift of chlorides from the cells to the plasma when blood is 
exposed to the air owing to the escape of CO 2 . 

Whitehom’s Method. To 10 ml. of Folin-Wu tungstic acid filtrate (see 
p. 696) add 5 ml. of standard silver nitrate solution (containing 4*791 g. per 
litre, 1 ml. »■ 1 mg. Cl), stir, add 5 ml. of cone, nitric acid, and allow to stand 
for 5 minutes. Add 0*3 g. of ferric ammonium sulphate and titrate the excess 
of silver nitrate with standard thiocyanate solution until a salmon-red colour 
persists for 15 seconds in spite of vigorous stirring. (The standard thiocyanate 
solution is prepared by dissolving 2 *5 g. of ammonium thiocyanate in a litre of 
water; titrate against standard silver nitrate solution and dilute so that 5 ml. 
are equivalent to 5 ml. of the silver nitrate solution.) 

Calculation: 

(5 — No, of ml. of thiocyanate solution) X 100 » mg. Cl per 100 ml. of whole 

blood. 

Rose's Method. For blood serum or plasma 1 ml. of the fluid is mixed with 
3 ml. of water, 3 ml. of 0-2N sodium acetate solution, and 3 ml. of 0*2N acetic 
acid, heated in a boiling water-bath for 2 minutes, cooled and filtered; 7*5 ml. 
of the filtrate and 3 ml, of 0‘2N sodium acetate solution are diluted with 10 ml. 
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of water, 2 ml. of dichlorofluorescein solution is added and the whole titrated 
in the usual way. In the presence of much urea, or if less than 7 *5 ml. of filtrate 
can be obtained, it is advisable to add 1 ml. of 1 % sodium chloride solution 
before titration, and then to perform a blank using 10 ml. of buffer solution of 
pii 5, 10 ml. of distilled water, 1 ml. of 1% sodium chloride solution and 2 ml. 
of indicator solution. For whole blood, 9 ml. of buffer solution of pH 5*3 and 
1 ml. of blood are heated in a boiling water-bath for 2 minutes, cooled and 
filtered, and to an aliquot part of the filtrate is added 0-3 ml. of 0-2N acetic 
acid for each 2-5 ml. of filtrate, 1 ml. of 1% solution of sodium chloride and 
10 ml. of water, and the whole is then titrated as before using dichlorofluorescein 
as indicator, a blank being also performed. — Biochem. J., 1936, 1140, 


Cholesterol 

The normal range of total cholesterol is 100-200 mg. per 100 ml. 
of whole blood and 100-200 mg. per 100 ml. of plasma or serum. 
Hypercholesteroljemia is met with in xanthomatosis and in 
nephrosis; in the latter, the figure is frequently between 300 and 
800 mg. per 100 ml. The finding of hypocholesterolsemia is of 
little or no value clinically. Cholesterol estimations are not of much 
value in the diagnosis of gall-stones. 

High values, such as 300 rng. per 100 ml. or over, are found in pregnancy, 
myxoedema and the so-called ‘mephrotic syndrome.*’ Cholesterol may be 
increased in diabetes, but this is not invariable. After a meal there is usudly 
a slight rise in total cholesterol, and after the ingestion of meat this rise may be 
prolonged. In liver disease, especially when icterus is present, cholesterol is 
elevated. The ratio of esters to free cholesterol is characteristically low in 
parenchymatous disease of the liver. — ^W. T. Salter, Neto Engl. J. Med.^ i/1941, 

Hypercholesterolasmia possessing the ‘‘nephrotic’* syndrome, marked by 
profuse parenchymatous degeneration, heavy albuminuria, changes in the 
plasma protein, and with oedema as the chief symptom. It is not found in inter- 
stitial nephritis, arteriosclerotic kidney, or arteriosclerosis. In myxoedema the 
total cholesterol of plasma may be increased by nearly 50% above normal. 
Cholesterol metabolism in disease. — 1. A. Gardner, Brit. med. •/., ii/I932, 392, 

Obermer and Milton’s Method* About 12 ml. of a 3 ; 1 alcohol-ether 
mixture is placed in a 20 ml. graduated flask and 1 ml. of plasma is delivered 
into the mixture from a very fine pipette. The flask is well shaken and then 
heated on a boiling water-bath until the contents begin to boil, it is then again 
vigorously shaken and boiling continued for 3 minutes after which it is allowed 
to cool to room temperature and the liquid made up to 20 ml. with the alcohol- 
ether mixture. Free Cholesterol. 10 ml. of the solution is evaporated to dryness 
with 0 *5 ml. of 1 % digitonin solution (prepared by dissolving 1 g, in 50 ml. of 
dehydrated alcohol, adding 50 ml. of water, allowing to stand in ice overnight 
and filtering if necessary), the last traces of alcohol being removed on the water- 
bath. 2 ml. of water is added to the residue, the liquid boiled, 4 ml. of acetone 
added and the liquid transferred to a centrifuge tube where 1 drop of 4% 
aluminium chloride solution followed by 1 drop of concentrated ammonia 
solution is added, After centrifuging at a high speed for 1 minute the liquid is 
poured off and the precipitate dissolved in 1 drop of 30% HCl. The origmw 
precipitation vessel is rinsed with a further 3 ml, of acetone, the washings added 
to the centrifuge tube and the whole again centrifuged for 5 imnutes. The 
liquid is again decanted, the precipitate washed with 2 ml. of acetone, followed 
by 3 ml, of ether, the ethereal liquid being centrifuged, decanted and the residual 
ether allowed to evaporate spontaneously. 3 ml. of a 3 *5% solution of anhydrous 
zinc chloride in glacial acetic acid is added and then 2 ml. of 10% o-nitrobenzoyl 
chloride in glacial acetic acid, freshly p:^ared. The tube is covered and heated 
in a boiling water-bath for 50 minutes. The colour produced is read in a suitable 
photometer previously standardised against known quantities of cholesti^ol. 
Total Cholesterol. 5 ml. of the alcohol-ether extract is boiled under a reflux 
condenser for 30 minutes with 0-2 ml. of 20% sodium ethoxide m alcohol. 
The bulk of the alcohol is boiled off and 15 ml. of light petroleum adde<h The 
liquid is boiled again, shaken well, 2 ml. of water added and again shaken. 
After settling the light petroleum layer is poured off through a filter into a dry 
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flask and the residue washed twice with 10 ml. of light petroleum. To the 
combined filtrates 0*5 ml. of digitonin solution is added, the solvent distilled, 
off, 10 ml. of ether-alcohol added and the contents of the flask evaporated to 
dryness. Further procedure is as described aboye. — Biochem. J., 1933, 345. 
Further details of the above process.— "*/« Lab. din, Med.j 1937, 22 1 943. 

Liebermann-Bunchard Reaction. Mix 6 ml. of alcohol (95%) and 
2 ml. of ether in a dry centrifuge tube, add 0 ■ 1 ml. of whole blood, cork, 
shake vigorously for 1 minute and then let the tube he semi-horizontally 
with an even distribution of the sediment for 30 minutes. Centrifuge for 3 
minutes and decant the liquid into a standard Evelyn photo-electric colorimeter 
tube. Evaporate to dryness in an incubator at 37®, inclining the tube at 15° and 
using a current of warm, dry air to hasten the process. Add 10 ml. of anhydrous 
chloroform, 4 ml. of acetic anhydride, and 0-1 ml. of concentrated sulphuric 
acid, and keep in a refrigerator at —5° to +5° for 45 minutes. Then determine 
the intensity of the colour by the Evelyn colorimeter using a filter transmitting 
light of wavelength 6300u to 6600u. — ^M. Pijoan and C. W. Walter, J. Lab, 
Clin, Med,, 1937, 22, 968. 


Phosphorus 

The types of phosphorus compounds found in whole blood have 
been classified as : ( 1) Acid-soluble phosphorus (including inorganic 
phosphate and ester, or “organic phosphorus,” compounds): 
(2) Lipin phosphorus (phosphatides) : (3) Residual phosphorus. 
Of these fractions the only one whose determination is of direct 
clinical value is inorganic phosphate, and estimations are usually 
made on plasma separated as soon as possible after withdrawal of 
the blood. The normal range for adult’s serum or plasma, lies 
between 2 and 4 mg. per 100 ml., and that of healthy children, 
between 4 and 6 mg. per 100 ml. Low values are found in rickets, 
and the estimation is of great value in early diagnosis. Insulin and 
adrenaline also cause a fall and there is a slight fall during pregnancy 
and in hyperparathyroidism. High values are found in hypo- 
parathyroidism, in diabetic coma, in some cases of renal infantilism 
and during delayed healing of major fractures. In chronic 
nephritis, inorganic phosphate retention has important prognostic 
significance. 

In 60 normal healthy adults between the ages of 20 and 40 years the mean 
serum calcium was 10*4 mg., the inorganic phosphorus 3*8 mg„ and the 
phosphatase 7*2 units (King and Armstrong). In 15 healthy people aged 60 
to 78 the serum calcixim and inorganic phosphorus were not found to be 
significantly different from those of younger adults. The serum phosphatase 
was slightly raised in these older peopIe.^ — D. Robertson, Lancet, ii/1941, 97. 

Brigg’s Method for Determination of Inorganic Phosphate. Place 
in a test-tube 2 ml. of plasma, 6 ml. of distilled water, 2 ml. of 20% trichlor- 
acetic acidj shake for a few seconds, allow to stand for 10 minutes and filter 
through a double-acid-washed filter paper. In a glass-stoppered test-tube 
graduated at 10 ml. place 5 ml. of the protein-free filtrate, 2 ml. of molybdic 
acid solution, 1 ml. of sodium sulphite solution and 1 ml, of hydroquinone 
solution and add water to 10 ml. In a similar tube place 2 ml, of the phosphate 
standard, 2 ml. of molybdic acid solution, 1 ml. of sodium sulphite solution and 
1 ml. of hydroquinone solution and add water to 10 ml. Stopper both tubes, 
mix by inversion, allow to stand for 30 minutes and compare in the colorimeter. 

Calculation; 

P « ~ X 4*0 mg. per 100 ml. of plasma. 

The reagents used are: (1) Molybdic Add Solution: Dissolve 25 g. of 
ammonium molybdate in 300 ml. of distilled water. Add 75 ml. of sulphuric 
acid to 100 ml. of distilled water. Cool, add to the ammonium molybdate 
solution and make up to 500 ml. (2) Hydroquinone Solution: Dissolve 0*5 g. 
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of hydroquinone in distilled water and make up to 100 ml., adding 1 drop of 
cone, sulphuric acid. (3) Sodium Sulphite Solution: Dissolve 20 g, of crystalline 
sodium sulphite in distilled water to 100 ml. and stopper well. (4) Standard 
Phosphate Solution; Dissolve 0-0878 g. of dry acid potassium phosphate 
(KHaPOi) in distilled water to 1000 ml. and add chloroform as preservative 
(2 ml. -=0‘04 mg. P). (5) B0% Trichloracetic Acid, 

A micro-chemical method for determination of plasma phosphatase. — ^E. J. 
King et ahy Lancet, i/1942, 207. 


Potassium 

Blood serum normally contains 18 to 21 mg. of potassium per 
100 ml. The figure is raised in Addison^s disease and lowered in 
familial periodic paralysis and in response to insulin injections. 
Whole blood normally contains from 150 to 250 mg. per 100 ml. 

Jacobs and Hoffman’s Alctbod. 'I'he process depends upon precipitation 
of the potassium as a cobalt complex and determination of the cobalt colori- 
metrically with choline hydrochloride and sodium ferro cyanide. The potassium 
is precipitated by a sodium cobaltinitrite reagent (Kramer and Tisdall) 
prepared as follows. Solution A: 25 g. of cobaltous nitrate crystals dissolved 
m 60 ml. of water and 12-5 ml. of glacial acetic acid added. Solution B: 120 g. 
of sodium nitrite (potassium free) dissolved in 180 ml. of water. Add 210 ml. 
of solution B to all of solution A and when effervescence ceases draw air through 
the mixture to remove nitric oxide. Store in the ice chest and filter before use. 
The reagent will keep for at least a month. 

1 ml. of serum is treated with 2 ml. of reagent in a 15 ml. centrifuge tube 
marked at 6 ml. After 45 minutes 2 ml. of water is added, the contents mixed 
and the tube centrifuged at a moderate speed for 15 minutes. The tube is then 
briefly inverted to drain, 1 ml. of water is added and the tube centrifuged for 
5 minutes and again drained. In the same way the precipitate is washed twice 
with 2 ml. of alcohol (70%). After draining off the alcohol the precipitate is 
suspended in 2 ml. of water and dissolved by heating in a boiling water-bath 
for 10 minutes. After cooling, 1 ml. of 1% choline hydrochloride and 1 ml. of 
sodium ferrocyanide solution (2% Na 4 Fe(CN) 8 , 10 HaO) are added and then 
water to 6 ml. The colour produced is compared with that produced by 
similarly treating a standard potassium sulphate solution containing 0*4011 g. 
of KaS 04 per litre ( •» 18 mg. of K per 100 ml.). Cobalt nitrate or sulphate 
solution previously standardised against potassium may also be used as a standard 
of comparison. The method is applicable also to the determination of potassium 
in urine and inorganic compounds. 

A micro-chemical method for determination of serum potassium. — ^E. J, 
King et al.t Lancet, i/1942, 207. 


Proteins 

The proteins of plasma are albumin, globulin, and fibrinogen, 
The normal total figure of these is 5*8 to 8*6 g, per 100 ml. In 
serum the total proteins comprise albumin and globulin only, and 
amount to 5*6 to 8*5 g. per 100 ml. Low values for total protein 
are encountered in parenchymatous Bright’s disease, in mal- 
nutrition, and in infections. High values are commonly found in 
vomiting and diarrhoea, e.g., in cholera, in multiple myeloma, and 
in lymphogranuloma inguinale. The globulin fraction tends to be 
high in hepatic inflammation but usually falls after extensive liver 
damage. Kala-azar commonly produces high globulin values. 

Walther^S Method, Wash out a Pyrex boiling tube (170 mm. X 28 mm.) 
with distilled water. After washing out, about 0-5 ml. of water collects in it. 
Using a hsemoglobin pipette, wash out 20 ml. of serum or plasma into this water. 
Add 0*25 ml. of pure sulphuric acid and mix. Boil gently over by-pass flame 
of Bunsen with an * ‘anti-bump” rod (consisting of 5 mm. of glass tubing fused 
to the end of a glass rod 160 mm. long) in position* When thick white fumes 
rise and fill the tube, cover with a watch-glass and boil for three minutes. The 
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solution is then quite black. Remove the flame for two minutes and then 
add 0*5 ml. of saturated potassium persulphate solution. Mix and replace 
flame. Boil without watch-glass until thick white fumes rise again, then replace 
the watch-glass and boil again for a further two minutes, after which the solution 
will be clear and colourless. Cool, dilute with distilled water to the 25 ml. mark 
holding the tube with the 25 ml. mark at eye-level and the anti-bump rod 
removed. Replace the rod and wash well in the solution. Use any convenient 
volume and add 2 ml. of Nessler’s solution. A similar volume of standard 
solution (ammonium sulphate, 0*03776 g. per litre of distilled water containing 
7 ml. of pure sulphuric acid) is treated in the same way. Mix by inverting 
twice and compare at once in the colorimeter. Equal colour indicates 1000 mg. 
of total nitrogen per 100 ml. of sample. A direct reading may bo obtained by 
fixing the unknown at “10” and moving the standard to match. The reading 
of standard X 100 ** mg. of total nitrogen per 100 ml. of sample. The reading 
is greatly facilitated by placing a spectrum blue colour filter over the eyepiece. 
Unless gross nitrogen retention is suspected a subtraction of 50 mg. to cover 
the non-protein nitrogen gives the figure for protein nitrogen which, when 
multiplied by 6*25/1000 gives the protein percentage. If a colorimeter is not 
available a comparator or similar instrument may be used, but the reading of 
the yellow Nessler colour is greatly helped by using a blue light filter. — W. W. 
Walther, Lancet, ii/1941, 337. 

A micro method is proposed for the determination of blood proteins (total, 
globulin, serum albumin and fibrinogen) based on fractionation of the proteins 
with sodium sulphite and Kjeldahl digestion catalysed with copper selenite as 
recommended by Campbell and Hanna, and on direct nesslerisation of the 
diluted digest with the Nessler-Winkler reagent. Its rapidity and cheapness 
render it suitable for clinical use. — B. A. Macola and C. Fazio, Afialyst, 1941, 
448. 

A micro-chemical method for determination of plasma proteins. — E. T. King 
et al., Lancet, i/1942, 207. 

Estimation of plasma proteins by the salicylsulphonic acid reaction. — C. A. 
Mawson, Biochem. J., 1942, 30, 273, 


Sodium 

Practically the whole of the sodium of the blood is in the plasma. 
The normal range for serum or plasma is 325-350 mg. per 100 ml. 
It is lowered in Addison’s disease and its fall is usually accom- 
panied by a rise in the serum potassium. The estimation is of use 
in the diagnosis of Addison’s disease and also in following the effect 
of treatment with sodium chloride and extract of suprarenal cortex. 

Modification of McCancc and Shipp*s Method. Mix in a centrifuge 
tube: serum, I ml.; water, 3 ml.; 20% trichloracetic acid 1 ml.; centrifuge. 
In another centrifuge tube mix supernatant fluid 1 ml. ( «=* 0*2 ml. of serum) 
and alcoholic zinc uranyl solution 10 ml. Stir with a thin glass rod until a 
precipitate of sodium zinc uranyl acetate forms. Stand at 0® for one hour. 
Centrifuge and drain off supernatant fluid by complete inversion of the tube. 
Wash precipitate with 5 ml. of 95% alcohol saturated with “triple acetate.” 
Again centrifuge and drain. Add about 3 ml. of distilled water and shake until 
solution is complete. Transfer to 250 ml. flask with water. Add 1 drop of 
glacial acetic acid, 0-5 ml. of 20% potassium ferrocyanide and make up to 250 
ml. mark with water. Mix and allow to stand for 3 minutes. Compare in a 
colorimeter with 1 ml. NaCl standard solution which has been treated in 
parallel with 10 ml. of alcoholic zinc uranyl solution and subsequently as the 
unknown. 

If S «• standard and -U — unknown 

Then— X 0*7 “ nig. of Na per 100 ml, of serum. 

The reagents used are: (1) Alcoholic Zinc Uranyl Solution saturated toith 
**tri^le acetate.** Dissolve 50 g. of uranyl acetate in 250 ml. of boiling 4% v/v 
acetic acid. Dissolve ISO g. of zinc acetate in 250 ml. of boiling 2% v/v acetic 
acid. Mix the two solutions whilst boiling. Bring to the boil again. Stand for 
24 hours and filter if necessary. To the filtrate add an equal volume of absolute 
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alcohol. Stand for 48 hours at 0®, filter and store at 0®. Before use the reagent 
should be filtered or centrifuged to remove any suspended sodium zinc uranyl 
acetate. (2) 95% Alcohol saturated zoith triple acetate.'* Add 50 ml. of (1) 
to 100 ml. of saturated solution of NaCl in 50% alcohol; allow' to stand. 
Decant most of the supernatant fluid, centrifuge and wash the yellow precipitate 
thoroughly with 95% alcohol; suspend the precipitate in 95% alcohol, transfer 
to a glass-stoppered bottle, with more alcohol, and make up volume to about 
500 ml. Shake thoroughly and store at 0“. There must always be undissolved 
precipitate at the bottom of the bottle. Centrifuge or filter enough for test 
when required. (3) Stock NaCl 0-89% =0*35% Na. (4) Standard NaCl^ 
0-07% Na. Made by diluting 5 ml. of stock with water up to 25 ml. (1 ml. 
0*7 mg. of Na). 

The alcoholic zinc uranyl acetate solution and the 95% alcohol, saturated 
with “triple acetate” should both stand for some time in melting ice before use. 
The precipitate of sodium zinc uranyl acetate may be estimated gravimetrically. 

Butler and Tuthill*s Method. This is a gravimetric determination in 
which the serum is first digested w'ith acid to destroy the organic matter, the 
sodium then being precipitated as “triple acetate” and the precipitate filtered, 
washed, dried and weighed. 

A micro-chemical method for determination of plasma sodium. — E. T. King 
et al., Lancet, i/1942, 207. 

Sugar 

Generally speaking, in health, the amount of blood sugar 
lies between 0*09% and 0*11%, except soon after a meal. With 
normal individuals, the ingestion of 50 g. of glucose in 150 ml, 
of water causes an increase, even to 0*18%, but the concentration 
falls back to normal in about 90 minutes. With diabetic patients 
there is usually a greater increase, but of more importance in 
diagnosis is a characteristic delay, often of many hours, before 
the sugar decreases to the usual value. 

Renal Glycosuria, A glucose tolerance test shows a low 
or normal blood sugar curve but is accompanied by glycosuria. 
There is a lowering of the renal threshold which is not of 
proved pathological significance and no treatment is required. 

Glycolysis. Sugar tends to disappear slowly from drawn 
blood and unless the blood is to be examined immediately some 
form of preservative must be used. For this purpose a mixture 
of sodium fluoride 1 g. and thymol 0-1 g. is the most suitable. 
It is used in the proportion of 0* 1 g. to 1 0 ml. of blood. It acts 
both as an anti-coagulant and preservative. Arterial blood has a 
slightly higher figure than venous blood and therefore blood 
collected by finger or ear prick will show a sugar content of a 
few mg. % above that in blood collected by vein puncture. 

Maclean’s Method. 0'2 ml. of the blood is mixed with 23*8 ml. of a 
solution containing 15% of sodium sulpliate and 0*1% u/i? of acetic acid. After 
raising to boiling and removing from the flame, 1 ml. of dialysed iron solution is 
added, and, when cooled, the mixture is filtered through a Whatman paper, 
20 ml. of the filtrate being transferred to a 100 ml. conical flask. 2 ml. of standard 
copper solution (see below) is added and the mixture boiled for 6 minutes, 
cooled, and acidified with 2 ml. of 25% sulphuric acid. In one minute the 
liberated iodine is titrated with fresh N/400 sodium thiosulphate, using two 
drops of 1 % soluble starch solution towards the end. The standard copper 
solution is also similarly titrated against N/400 thiosulphate by adding 2 ml. of 
25% sulphuric acid to a mixture of 2 ml. of the copper solution and 5 ml. of the 
acid sodium sulphate solution. 

The difTerence between the two titration readings gives the ml. of thiosulphate 
due to the sugar, arid the percentage is read off from a table (v. Modern Methods 
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in Diagnosis and Treatment of Glycosuria and Diabetes, — Maclean), or the 
amount can be calculated thus; — 

% sugar=(^x0-049)-|-0-012 

where -4 = (ml. of N/400 thiosulphate per 2 ml. of copper solution) (ml. of 
N/400 thiosulphate in experiment). 

Standard Copper Solution. (Should stand a few days before use.) Potassium 
bicarbonate 12 g. is dissolved by gentle heat (not above 37®) in about 60 ml. of 
distilled water and potassium carbonate (anhydrous) 8 g. is added. Copper 
sulphate (cryst.) 0-35 g. dissolved in a little water, is mixed with this, and 
when effervescence is over, after warming, if necessary, to dissolve any insoluble 
carbonatCj potassium iodate 0*05 g. and potassium iodide 0*50 g. are added. 
The solution is then filtered through a starch-free paper and adjusted to 100 ml. 
When titrated as described, 2 ml. should require about 11 ml. of N/400 
thiosulphate. For accurate work, the heating of this solution and the blood 
filtrate should be ensured by using the same burner and gas-pressure to bring 
the 22 ml, of solution in the flask to vigorous boiling in 100 seconds, 

Calvert's Modification. The blood is collected in a small phatinum 
capsule and weighed on a torsion balance. After removal of protein and 
treatment with alkaline copper solution, phosphomolybdic acid is added. 
Unreduced copper is decolorised and the cuprous oxide present dissolve.s, 
giving a deep blue solution, the colour being proportional to the sugar originally 
present. This solution is compared in a colorimeter with standard blue glass 
discs. It is claimed that the accuracy of the method is high. — Biochem. >/., 
1923, 177. See also Brit. med. J. Epiu, i/1925, 10. 

Kramer and Gittleman's Modification of Folin and Wu's method is 
simple — only 0*05 to 0-1 ml. of blood required. The blood is drawn into a fine 
pipette and mixed with 1 *5 ml. of distilled water. Proteins are precipitated by 
acjding 0*1 ml. of 10% sodium tungstate solution followed by 0*1 ml. of 2/3N 
H,S 04 . This is well mixed, allowed to stand and centrifuged. The supernatant 
liquor is pipetted off and transferred to a Folin-Wu tube. Two controls are 
prepared with standard sugar solution, alkaline copper solution is added to all 
three, the tubes are heated^ and 2 ml. phosphomolybdic acid solution added to 
each. The contents are mixed and the colour compared. A calculation shows 
the sugar in mg. per 100 ml. — Pkarm. i/1924, 140, 

Folin and Wu Method. Transfer 2 ml. of tungstic acid blood filtrate to a 
Folin-Wu sugar tube jp-aduated at 25 ml. To other similar tubes add 2 ml. 
of standard sugar solutions containing 0*2 and 0*4 mg. respectively of glucose. 
To each tube add 2 ml. of alkaline copper solution. Transfer the tubes to a 
rapidly boiling water-bath .and heat for 8 minutes. Cool in running water. 
Add to each tube 2 ml. of phosphomolybdic acid reagent. After one minute 
dilute to the mark with water and mix thoroughly. Compare in a colorimeter, 
using the standard most nearly matching the unknown. 

Calculation: 

~ X 0*02 X » mg, of glucose per 100 ml. of blood. 

The unknown is set at 20 mm. and the result obtained by multiplying the 
standard reading by 5. For high blood sugans use the stronger standard, and 
with the unknown set at 10 mm. obtain the result by multiplying the standard 
reading by 20. 

The reagents used are; (I) Alkaline Copper Solution. Dissolve 40 g, of pure 
anhydrous sodium carbonate in 400 ml. of water; add 7*5 g. of tartaric acid, 
dissolve, and add 4*5 g. of crystallised copper sulphate; mix and make up to a 
litre. (2) Phosphomolybdic Acid Solution. To 35 g. of molybdic acid and 5 g, 
sodium tungstate add 200 ml. of 10% sodium hydroxide and 200 ml, of water. 
Boil for 20 to 40 minutes to remove most of the ammonia present in tlic 
molybdic acid. Cool, dilute to 350 ml., add 125 ml. of 85% phosphoric acid, 
and dilute to 500 ml. (3) Standard Sugar Solutions, (i) Stock solution con- 
taining 1% glucose in saturated benzoic acid solution; (ii) solution containing 
2 mg. of sugar in 1 ml.; (iii) solutions containing 0 *2 and 0 *4 mg. of sugar in 2 ml. 

This is the original Folin-Wu method (J, biol. Chem.^ 1919, 81; 1920, 

47, 367); it has been subjected to numerous modifications (./, biol. Chem.. 
1926, 67, 357; 1929, <!?3, 83), but is still widely used. For a description of the 
Folin-Wu Improved Method see Stitt; for a description of the Micro- Method 
of Folin and Wu see Harrison 
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Hagedorn and Jensen Method. This is a micro-titration method in which 
the blood protein is precipitated with zinc hydroxide, the filtrate heated with 
potassium ferncyanide solution and the amount of ferricyanide reduced 
determined by adding an iodide solution and titrating the iodine set free with 
sodium thiosulphate. 


Sulphate 

Normal human serum contains on an average 1*04 mg. of 
inorganic sulphate (calculated as S) per 100 ml., the content of 
whole blood being about twice this figure. The inorganic 
sulphate figure is increased in nephritis with retention and in 
leukaemia, diabetes, and intestinal obstruction. 

Letonoff and Reinhold’s Method. The following method, depending 
upon the colour given with benzidine in alkaline solution and &-naphthoquinone- 
4-sulphonate is stated to give accurate results. 6 ml. of a 0*4% aqueous 
solution of uranium acetate is added to 2 ml. of non-hsemolysed serum in a 
centrifuge tube, and after thorough mixing the whole is centrifuged for 10 
minutes. 4 ml. of the clear supernatant liquid is mixed in a centrifuge tube 
with 1 ml. of glacial acetic acid and 9 ml. of a 1 % w/u solution of benzidine in 
acetone, the whole cooled in ice for 30 minutes and then centrifuged for 15 
minutes at 3000 r.p.m. The supernatant liquid is decanted, the tube drained, 

14 ml. of acetone added to the pi*ecipitate and the whole again centrifuged for 

1 5 minutes, the acetone decanted and the tube drained. 1 ml. of a 1 % solution 
of sodium borate in N/10 sodium hydroxide is added and the precipitate 
dissolved, if necessary by warming; finally 10 ml. of water and 1 ml. of a 0-15% 
aqueous solution of sodium (^-naphthoquinone-4-suIphonate are added, and 
the colour compared in a colorimeter with standards prepared at the same time 
from 2 and 5 ml. of a 0-0803% aqueous solution of benzidine hydrochloride, 
equivalent, respectively, to 0-02 and 0-05 mg. of sulphur. The inorganic 
sulphur of normal human serum, thus determined, averages 1-04 mg. per 100 
ml. The method is applicable also to the determination of sulphate in urine. 
— J. biol Chem., 1936, 114, 147. 


Urea 

The normal blood urea figure is 20-40 mg. per 1 00 ml. of whole 
blood, plasma or serum. The concentration of urea in the blood is 
very little influenced by ordinary mixed meals, but it is sometimes 
extensively affected by a great reduction of protein in the diet. In 
a proved kidney case, a rise in the blood urea indicates extensive 
renal dysfunction; in uraemia the figure may gradually rise to 
800 mg. per 100 ml. immediately before death. Non-renal causes 
of an increase in the urea content of the blood, e.g., 50-100 mg. 
per 100 ml., are severe anhydraemia (diarrhoea, gastro-enteritis) 
and a failing circulation with fall in blood pressure which results 
in a diminution of urinary secretion. In this type of aetiology the 
concentration of urea in the urine is normal or high. 

Blood urea may be most conveniently estimated by the micro- 
method described by Archer and Robb {Quart. J. Med., 1925, 
274), As an aid in diagnosis, estimation of the concentration of urea 
in the urine should be performed at the same time. (For a 
description of the Van Slyke Urea Clearance Test, see p. 654.) 

Urease-Nesslerisation Method (Archer and Robb). In a non-tapered 
centrifuge tube place 2 ml. of distilled water and 0*2 ml. of blood, which is 
measured with an accurate blood pipette calibrated "to contain,’’ and is 
delivered beneath the 2 ml. of water. The pipette is then raised and washed 
out with the water two or three times. Add 0 -2 ml. of the urease suspension 
(prepared by grinding up one urease tablet in 5 ml. of 30% alcohol) and shake 
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well to mix. Place the centrifuge-tube in a water -bath at 55® for fifteen minutes 
(or in a beaker of water which has been heated to 60®). Remove the tube and 
add 0-3 ml. of 10% sodium tungstate, 0*3 ml. of two-thirds normal sulphuric 
acid and 5 ml. of distilled water. Shake well to mix, stand a few minutes till 
the protein precipitate flocculates and centrifuge till the supernatant fluid is 
quite clear. Pipette off 5 ml. of the supernatant fluid into a clean test-tube, 
and add 5 ml. of water and 2 ml. of Nessler’s reagent. 

The standards are prepared by mixing (A) 1 ml. of ammonium sulphate 
standard solution, 9 ml. of water and 2 ml. of Ncssler’s reagent, and (B) 2 ml. 
of ammonium sulphate standard solution, 8 ml. of water and 2 ml. of Nessler’s 
reagent. 

A solution of ammonium sulphate is kept in stock which h as been prepared 
by dissolving 2*2 g. of the pure dry salt in water and making up to 1000 ml. 
The ammonium sulphate standard solution is prepared by diluting this stock 
solution I in 20 by taking 5 ml. and making up to 100 ml. with water. 

Compare the colours of the “unlmown” and of the standards with the unaided 
eye, and select the standard approximating most nearly to the unknown. 
Place the unknown in the left-hand cup of the colorimeter and set the reading 
at 40 mm. Place the selected standard in the right-hand cup and move up 
and down in the usual way till the colours match. Take a series of readings, of 
which let the average be S. 

Calculation. The reading of the unknown is 40, that of the standard is S. 
Standard A corresponds to 40 mg. of urea per 100 ml. Standard B corresponds 
to SO mg. of urea per 100 ml. Therefore, 

Blood urea “ X 40 S mg. per 100 ml. (A) 

40 

or, f- X 80 — 2S mg, per 100 ml. (B). 

40 

Nessler's Reagent. (1) Double Iodide Solution. Dissolve ISO g. of 
potassium iodide in 100 ml. of distilled water. Add 200 g. of mercuric iodide, 
Hgla, and wait till solution is complete. Then dilute to 1000 ml. with distilled 
water and filter. Dilute the filtrate to 2000 ml. (2) 10% Sodium Hydroxide. 
Prepare a saturated solution of sodium hydroxide (about 55%) by adding an 
excess of NaOH to about 200 ml. of water, and stopper securely. After two or 
three days decant the clear supernatant fluid, and dilute with distilled water to 
10%. (Add 45 ml. of water to each 10 ml. of supernatant fluid.) Check the 
concentration of the sodium hydroxide by further diluting 10 ml. to 25 ml. 
with distilled water, and titrating 10 ml. of the supposed 4% NaOH with N/1 
acid. If the concentration differs from tlie theoretical by more than d: 5% 
(i.e., if in the titration 10 ml. of the sodium hydroxide requires more than 10-5 
ml. or less than 9*5 ml. of N/1 acid) it must be adjusted. Preparation of 
Messier Reagent: 10% sodium hydroxide 700 ml., double iodide solution 150 
ml., distilled water 150 ml. 

Chemical Spot Test in Diagnosis of Uraemia. To Ehrlichs* aldehyde 
reagent add 20% trichloracetic acid with shaking until the cloud inCvSS forming 
with each drop just faintly persists. To a small volume of blood in a narrow 
test-tube add an approximate volume of the reagent. Shake vigorously for a 
few seconds and then pour a drop of the coagulum on to a white filter paper. 
The filtrate spreads in an extending circle leaving a brown centre of precipitated 
protein. With true uraemia, the spot external to this dark centre is a distinct 
green colour; when dry, the yellow colour of this spot slowly intensifies, 
becoming a bright canary yellow after several hours, while bloods with only a 
little or no urea retention leave only a dull pale green spot. Not a substitute 
for blood-urea estimation but suitable for emergencies to ascertain whether or 
not there is gross retention of nitrogen. — Patterson, La7icct, i/1934, 1061. 

Andrewes* Simplified Diazo Test for Uraemia is carried out by removing 
the proteins from the serum by adding 2 vols. of absolute alcohol and centri- 
fuging or filtering. To 4 vols. of the filtrate is added 1 vol. of diixzo reagent — 
this is the same as that used in Van den Bergh’s Test, q.v . — and the mixture 
boiled for ^ to 1 minute when 40% soda solution is added drop by drop, shaking 
after each addition. The test is positive only when a deep pink or duTry red 
colour is seen, which colour may last only for a few seconds. — G. A. Harrison 
and L. F. Hewitt, Brit. med. J., ii/1927, 1 138. ('Phis reaction is due to a high 
concentration of indican in the blood.) 
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Uric Acid 

Normal blood contains from 2 to 4 mg. of uric acid per 100 ml. 
This figure is raised in advanced chronic nephritis, but there is no 
close relationship between the height of the blood uric acid and 
the degree of renal insufficiency. In most cases of gout there is 
usually a moderate increase of from 4 to 10 mg. and high figures 
have been reported in the toxaemias of pregnancy, in leukaemia, 
pneumonia, hypertension, arteriosclerosis, and other conditions. 
The figure tends to be on the low side during pregnancy and 
delivery, and may increase slightly after delivery. Estimations of 
uric acid are most frequently made in gout or suspected gout and 
for the purpose of following the effects of treatment of gout by 
drugs which cause a lowering of the blood uric acid, though 
according to Stitt, uric acid estimations have relatively little 
practical value. {For a description of Folin^s and Benedict's 
methods of deiermmalion^ see Hawk,) 

A new method depending upon the change in colour of blood brought about 
by the action of uricasc is described. The errors of the method tested by 
recovery studies on pure uric acid solutions were found to range from — 2-8 to 
+ 5-1%. — M. B. Blanch and F, C. Koch, J. bid. Chem., 1939, UO, 443. 

OTHER SUBSTANCES IN BLOOD 

Ascorbic Acid. A content of 0*7 mg. or more of ascorbic acid per 100 ml, 
of serum may be considered satisfactory. If only 0-3 to 0*7 mg. per 100 ml. 
the intake is suboptimal, and if less than 0 *3 mg. there is a serious deficiency. 
—Minot et al, J. Pediat., 1940, jtf, 717. 

6 to 7 ml. of blood is run into a tube containing 5 mg. of potassium cyanide 
and 10 mg. of potassium oxalate. The tube is centrifuged and to 2 ml. of 
plasma are added 2 ml. of water and 6 ml. of fresh 10% mctaphosphoric acid, 
and the mixture in stirred for 30 seconds. After standing for 3 minutes the 
mixture is filtered or centrifuged and 2 ml. of clear liquid is titrated with M/IOOO 
dichlorophenolindophcnol standardised against ascorbic acid. Values of 0-65 
to 2 mg. % were found in ISO normal samples, — M. Pijoan and F. IClemperer, 
J. din. Invest.^ 1937, 26’, 443. 

The following is a more accurate and rapid method of estimation than that 
described by Farmer and Abt and modified by Pijoan and Klemperer. For 
the standard colour the following two solutions are required; Solution A 
(0*5 ml.) is added to Solution B (0-5 ml.) and the mixture is diluted to 35 ml. 
with freshly boiled and cooled distilled water. Solution A: This is a solution of 
methyl red in alcohol and is prepared as follows: methyl red 0-002 g,; N/20 
NaOH 0*70 ml.; alcohol (90%) 4-0 ml. Dissolve in warm water-bath and 
dilute with alcohol (20%) to 200-0 ml. Solution B: This is a buffer solution, 
the composition of which is M/5 potassium chloride 50-0 ml,; N/5 hydrochloric 
acid 2-62 ml.; distilled water freshly boiled and cooled to 200-0 ml. The 
standard should be prepared daily. Comparison is made in pyrex tubes of 
10 cm. length, 1 *5 cm. external diameter, and 1 *3 cm. internal diameter. The 
tubes arc set at an angle of 55®. The standard colour is delivered from a burette 
so that the volume of solution in the standard tube is equal to that in the 
unknown. — Andrew Wilson, Lancet^ i/1938, 667. 

A simple method for betermination in Whole Blood, Place 2 ml, of 
oxalated whole blood in a test-tube of 2 cm. internal diameter and add 2 drops 
of octyl alcohol. Bubble coal gas through blood for 10 minutes, add 4 ml. 
glass-distilled water, continue passage of gas for 5 minutes more and then add 
2 ml. of 32% mctaphosphoric acid and mix by gassing for 30 seconds. Add 
2 ml. sodium acetate solution and mix by tilting the tube. Transfer to a 
centrifuge tube and centrifuge. Titrate 2 ml. pox'tions of the supernatant 
iluid, W'hich should be crystal clear, in the centrifuge tubes, using a standard 
white light and white background. The indicator is measured from a 2 ml, 
inicroburette. A blank consisting of a 2 ml. sample of 6 ml. water, 2 ml. meta- 
phosphoric acixl and 2 ml, sodium acetate .solution is titrated to a faint 'pink 
colour at the same time as the unknown, 
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Calculation: If X » titration figure for unknown and Y - titration figure 
for blank 

^ = mg. of ascorbic acid per 100 ml. of blood. 

The reagents used arc: (1) Solution of 2 : Q^dichlorophenolindophenol (1 ml. » 
O'Ol mg. ascorbic acid: (2) 32% solution of metaphosphoric acid; (3) 2N sodium 
acetate; (4) Octyl alcohol. — Deeny et al.^ Biochem. J.^ 1942, 36, 271. 

Bromide. 2 ml. of serum is mixed in a test-tube with 4 ml, of water and 
1 '2 ml. of 20% trichloracetic acid. The mixture is well shaken, allowed to stand 
10 minutes and filtered through a 7 cm. Whatman No. 1 filter paper; 2 ml. of 
filtrate and 0-4 ml. of 0*5% gold chloride solution are mixed in a special com- 
parison tube and the colour compared with that of a series of standard tubes, 
The latter are prepared bjf dissolving 1 *45 g. of dry sodium bromide in 1 litre 
of water. Quantities of this solution varying from 0 *5 ml. to 9 - 5 ml. are diluted 
to 10 ml. with water and 5 ml. of each dilution is added to I ml. of 0-5% gold 
chloride solution and 1 ml. of 20% trichloracetic acid. Each 0*5 ml. of bromide 
solution originally employed to make the standard represents 25 mg. % of 
sodium bromide, allowance being made for loss of bromide in the sample under 
test owing to absorption by the precipitated protein. — R. F. Barbour, F. 
Pilkington and W. Sargant, Brit. mei. J., ii/1936, 957. 

Lead. The normal lead content of blood varies from 30 to nearly 90 ^g. Pb 
per 100 ml. Raised concentrations indicate an increased absorption of lead, 
but by no means constitute definite evidence of plumbism. Their greatest value 
is in assessing the degree of exposure to lead in industrjr, so that working con- 
ditions may be improved, — J. N. M. Chalmers, Lancet, i/1940, 447. 

For a description of Tompsett and Anderson's Method for determination 
of lead in blood see p. 668; see also E. S. Wilkins et al., Industr. Engng Chenu 
{anal. Edn.), 1935, 7, 33; C. E. Willoughby, ibid., 285. A method for the 
detection of punctate basophilia in blood is given on p. 677. 

Sex Hormones. Androgens occur in the blood in such minute quantities 
that quantitative assays at the moment seem impossible. Attempts to assay 
the oestrogen content of blood have been made but the limited quantity of 
blood which may be drawn for analysis and the small quantity of oestrogen to 
be assayed make this problem extremely difficult. — R. G. Gustavson and F. E. 
D’Amour (Council on Pharmacy and Chemistry, A.M.A.), X Amer. mcd. Ass., 
ii/1941, 188. 

Sulphonamides. For therapeutic purposes a level of 8 to 15 mg. of the 
free sulphonamide per 100 ml. of blood is the usual concentration aimed at. 
The total sulphonamide (i.e., free plus conjugated) is usually 20 to 50% more 
than the free. {For the tnost recent laboratory procedures see “The Medical Use 
of Sulphonamides,” Med, Res. Counc., L^ona., War Memo. No. 10, 1943.) 

MarahatVs Method. The following reagents are required; — (1) 20% p-tolu- 
ene-sulphonlc acid in water; (2) freshly prepared 0*1 % sodium nitrite: (3) 0-4% 
dimethyl-a-naphthylamine in 95% alcohol (stored in a dark bottle); (4) 0*05% 
saponin in water; (5) N/1 hydrochloric acid; (6) 2N sodium hydroxide; 
(7) 0*1% phenolphthalein in alcohol; (8) stock standard sulphanilamide. 20 mg. 
% in water. Working standards of 1. 0*5 and 0*2 mg. % are made from the 
stock standard by dilution. For estimation in blood, the working standard 
should contain also 18 ml. % of the p-toluenesulphonic acid solution. 
N.B. — Use cdUglass cups in the colorimeter. 

Free Sulphanilamide. 14 ml. of saponin solution and 2 ml* of blood are 
mixed, and after 2 minutes 4 ml. of p-toluenesulphonic acid solution is added 
with shaking. The mixture is allowed to stand for 5 minutes and then filtered. 

Into a small tube measure 10 ml. of filtrate (equivalent to 1 ml. of blood) and 
1 ml. of nitrite solution, shake and allow to stand for 3 minutes. 

Run in from a burette 5 ml. of the dimethyl-a-naphthylamine solution. The 
colour produced is compared with that given by treating similarly 10 ml. of 
working standard solution, comparison being made in between 10 and 60 
minutes. The 1 mg, % standard is satisfactory for blood between 5 to 20 mg. %. 

Conjugated Sulphanilamide. 2 ml. of blood, 30 ml. of saponin solution 
and 8 ml. of p-toluenesulphonic acid solution are mixed and filtered as above. 
Free sulphanilamide is determined on 10 ml. of the filtrate as described above, 
pother 10 ml. of filtrate is transferred to a test-tube marked at 10 ml. and is 
heated in a boiling water-bath for 90 minutes. It is then cooled and diluted to 
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10 ml. with water and the determination completed as described above. This 
gives total sulphanilamide. — J. bioL Chem.^ 1937, 122, 263. 

King*s Methods method is adapted from the procedure of Marshall 

(1939). 0 '2 ml. of blood is added to _3 -2 ml. of water or isotonic sodium sulphate; 
0-6 ml. of 25% trichloroacetic acid is added. The mixture is vigorously shaken, 
and filtered or centrifuged; 2 ml. of the filtrate ( « 0-1 ml. of blood) is transferred 
to a test-tube and 1 drop of sodium nitrite solution added. The tube is shaken 
and left for 3 min.; 1 ml. of ammonium sulphamate solution is added and the 
niixtm'e left for 2 min. with occasional shaking. 2 ml. of naphthyl ethylene 
diamine solution is now added and the mixture shaken. The coloured solution 
is compared with a standard prepared in the same way from 2 ml. of standard 
solution ( « 0 -004 mg. sulphanilamide). The use of a yellow-green light filter 
(e.g., Ilford spectral yellow-green) facilitates the comparison. 

Total sulphanilamide is determined by heating 2 ml. of filtrate with 0-5 ml 
of N hydrochloric acid in a 5 ml. volumetric flask in a boiling water-bath for 
1 hour. The cooled contents of the flask are then treated with sodium nitrite, 
etc., as in the procedure for free sulphanilamide, and the volume adjusted to 
5 ml with water. 

Calculation: 

/ Reading of s t andard ^ o-004 X 
Blood sulphanilamide | Reading of test u-i 

(mg. per 100 ml. blood) Reading of sta nda rd ^ 

V Reading of test 

If the colour of the test is more than twice as strong as that of the standard, 
the determination should be repeated with 1 ml. of filtrate plus 1 ml of water. 

If sulphapyridine or sulphathiazole is determined by the above procedure, 
and with a sulphanilamide standard, the value obtained is multiplied by I -4 
to give the mg. sulphapyridine or sulphathiazole per 100 ml bloocf. 

I’he reagents used are: 25% Trichloroacetic Acid.-^2>5 g. of the acid dissolved 
in water and made uj) to 100 ml Sodium Nitrite Solution^ — 0*5 g, dissolved in 
100 ml. of water. This solution is the same as solution B in the bilirubin method. 
Ammonium Sulphamate Solutiofi. — 0*5 g. dissolved in water and made up to 
100 ml. Napktkylcthylenediamine Solution. — 0*5 g. of N(1 -naphthyl) ethylene 
diamine dihydrochloride in 100 ml of water; stored in a Drown bottle. Stock 
Standard Sulphanilamide (0*1 mg. per ml. 100 mg. of sulphanilamide is dis- 
solved in 1 litre of water). Standard Solution (0*002 mg. sulphanilamide per 
ml). 2 ml of the stock standard, together with 13 ml of the 25% trichloroacetic 
acid, is diluted to 100 ml with water. — Lancet, i/1942, 207. 

Fullcr*s Method. The following method takes only a few seconds, needs 
only a drop of blood and no sjjccial apparatus, is economical with reagents and 
gives results accurate enough tor clinical use. 

10 c.mm. of blood is placed on a paraffin block or waxed slide, 10 c.mm, 
of precipitating fluid added and mixed with a fine stirrer. A piece of test- 
paper about S inch square is slid along and applied with a needle to the edge of 
the drop. I’he clear exudate is soaked up by the paper and the yellow colour 

E roduced compared with a series of standard papers. The comparison must 
e made quickly while the paper is still wet. Up to a strength of 10 mg. per 
lOO ml. results correct to 1 mg. can be obtained. Above this strength the 
colour differences arc less well marked and dilution is advised. 

Precipitating Fluid. This consists of 1 part of aqueous 50% p-toluensulphonic 
acid, 3 parts of a<iueous 20% phosphoric acid and 4 parts of alcohol 

Test papers are prepared by pouring a mixture of equal parts of a freshly- 
made 0 % alcoholic solution of p-dimethylaminobenzaldehyde and j()H 1*4 
buffer on to Whatman No. 1 filter paper, which is dried, cut into strips and 
stored in a closed bottle. The pH H4 buffer is prepared from 10 ml. of N HCl 
and 10 ml. of 7% NaCl diluted to 250 ml. 

Standard papers are prepared by dipping filter papers in concentrations of 
tartrazine. It is convenient to make up a 0 ’.52% solution of tartrazine ( « 50 mg, 
per lot) ml sulphanilamide) and to dilute 1, 2, 3 ml, etc., to 50 ml to get the 
various standards. — ^A. T. Fuller, Lamet, i/1942, 760. 

Tocopherol. To 10 ml. of the serum in a 250 ml separating funnel add, with 
gentle shaking after each addition, 5 ml. of 0'2N potassium hydroxide solution, 
1 5 ml of 37 % formaldehyde solution (neutralised to phenolphthalein) and 15 ml. 
of alcohol 50 ml. of peroxide-free ether are added, the mixture is thoroughly 
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shaken and allowed to stand. The aqueous layer is extracted twice more witli 
50 ml. of ether after the addition of 10 ml. of alcohol each time. The combined 
ethereal extracts are washed first with 25 ml. of 2% potassium hydroxide solution, 
then with 25 ml. of 1% sulphuidc acid, and fmaily several times with water. 
The extract is dried over anhydrous sodium sulphate, mixed with 10 ml. of 
benzene, and evaporated under reduced pressure in an atmosphere of carbon 
dioxide. A further 10 ml. of benzene are added to the residue in the flask, and 
the mixture again evaporated. The small residue is taken up in 5 ml. of benzene 
and filtered through a column of “Floridin XS” earth. The column is washed 
with 25 ml. of benzene and the filtrate evaporated under reduced pressure. 
The residue in the flask is dissolved in 5 ml. of the reagent mixture (1 ml. of 
dipyridyl solution, 1 ml. of ferric chloride solution and 5 ml. of benzene made 
up to 25 ml. with alcohol), and the colour of the mixture measured after 10 
minutes in a Pulfrich photometer. Acetyl-tocopherol, also extracted by this 
method does not react with the reagent unless it is hydi'olysed. This may be 
effected by heating at 72'’ to 74® with methyl alcoholic potassium hydroxide 
solution for ten minutes, diluting with water and extracting with three 5U ml. 
portions of ether. In estimating acetyl-tocopherol, a compromise has to be 
sought between the quantity of alkali necessary for saponification and the 
concentration necessary to reduce destruction of the tocopherol to a minimum. 
— A. Emmerie and C. Engel, per Analyst^ 1939, 837. 


CEREBROSPINAL FLUID 

The composition is virtually that of Lockers modification of 
Ringer’s Solution. In examining a specimen, centrifuge or allow 
to stand for any sediment to deposit. Examine sediment for cells 
and bacteria. Inoculate broth and other media for bacteria. 

Normal cerebrospinal fluid is a clear colourless fluid with no clot 
and should have the following characteristics: 

Reaction: faintly alWine. 

Cells: Not more than 5 per cu. mm. 

Total Protein: 10 to 35 mg, per 100 ml. 

Globulin test: Nej^ative. 

Sugar: 40 to 80 mg. per 100 ml, (The sugar content will vary^ 
with the level of the blood sugar). 

Chlorides (as NaCl): 700 to 750 mg. per 100 ml. 

Urea: 10 to 40 mg, per 100 ml. This will vary with the blood 
urea. 

If the fluid contains a clot this indicates the presence of fibrin- 
ogen and is always of pathological significance unless blood has 
been admixed at the time of the lumbar puncture. If the fluid 
is red the colour is due to blood. Red blood cells may be 
detected in the centrifuged deposit of an apparently colourless 
fluid. A yellow fluid is due to bilirubin formed from the 
haemoglobin of a previous haemorrhage. 

EstimMion of Total Protein, This is best carried out by Me strgz at^s 
method. The protein is precipitated by 30% trichloracetic acid and the rSwtIng 
turbidity is compared with a series of standard protein solutions similarly 
treated. (See Harrison for full description.) Nearly^ all pathological fluids 
show an increase of protein. This increase of protein may or may not be 
accompanied by an increase of cells. Bacterial infection usually result.s in an 
enormous increase of cells. When there is a block in the subarachnoid space 
the protein content may be very high. A high protein content without an 
equivalent cell increase is known as JFroiw’s syndrome. This occurs in tumours 
of the cord, spinal caries and chronic meliillgitis."' 
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In interpreting the results of protein estimations it is important to realise that 
the normal amount of total coa^able protein varies, not only with the age of 
the patient but with ^e level at which the specimen is drawn off from the cerebro- 
spinal system. It is least in amount in specimens from children and from 
ventricles, and greatest in elderly patients and in lumbar puncture fluids, whilst 
dstemai fluids give intetmedidte readings.— W. E.'^rDickSbh,1l?edf:Pr., 1937, 
79. 

Quaiitative Test^ for Globulin, The test tisually employed is that of 
adding la small quantity of cerebrospinal fluid to an equal quantity of saturated 
ammonium sulphate. After shaking, normal fluids remain clear or show only 
the f^htest degree of opalescence. An increased globulin content is always 
pathological if there is no blood present in the specimen. Protein flgures and 
globulin tests in a specimen containing blood are of no value. The chief value 
of the globulin test is in syphilitic lesions where although the total protein may 
be only slightly increased the globulin ratio is so raised that definite positive 
reactions are obtained. 

Sugar, This varies with the blood sugar but tends to lag a little behind. 
In acute meningitis the sugar is often lowered. 

Chlorides, These may be estimated by direct titration with N/50 AgNOj*. 
using potassiunxJGhrpmate as the indjcator. High figures are not often met With 
but occut" m’ advanced cases of renal inefficiency. Low chloride figures are 
found in meningitis. Chloride estimations are particularly valuable in the early 
diagnosis of tuberculous meningitis, s^nce the figures in this disease are usually 
very low, between 5Q,0 and 650- mg’ Any factor tending to lower the blood 
chloride may cause a fall in the chloride content of the cerebrospinal fluid. 

Determination — Using Dichlobofluorescein Indicator, i ml. of the 
filtered fluid is added to 15 ml. of water and 5 ml. of sodium acetate-acetic acid 
buffer solution to bring the pH to 5, followed by 2 ml. of dichlorofiuorcscein 
solution and the whole titrated with silver nitrate solution until the prec^itate 
is pink. This method is also applicable to gastric juice and milk. — C. F. M. 
Rose, Biochem, J.j 1936, 1140. 

Interpretation of Results. An increase above 750 mg. usually indicates 
cardiac and renal insufficiency and deficient elimination of chlorides by the 
Iddneys: whilst a fall below 720 mg. is usually due to acute meningitis, in which 
it may drop to 680, 650 or 630 An even more marked fall to 580 mg. or less 
may occur in tuberculous meningitis; whilst on the other hand in ‘‘aseptic 
lymphocytic meningitis” and other virus diseases, including poliomyelitis, the 
chlorides and sugar are not reduced in amount. — ^W. £. C. Dickson, Med, Pr., 
1937, 81. 

A sodium chloride content of 550 mg. per 100 ml. may be considered prac- 
tically pathognomonic of tuberculous memnmtis. Microscopical examination of 
such a fluid, if sufficiently prolonged, will always reveal tubercle bacilU. Only 
about 2% of cases of tuberculous meningitis may show a high chloride content 
(over 600 mg. per 100 ml.), and these will fail to reveal organisms even after 
hours’ search. (The technique of the test — a modification of that described 
by Whitehom— is given in detail; its performance occupies 15 minutes.)— 
J. Ingham, BriU med. J., ii/1937, 111. 

Vrea, This always bears a close relationship to the level in the blood, 
though tending to be a little lower. There is no special value in estimating the 
spinu fluid urea in cases of suspected uraemia. 

Sugar and urea may be estimated by the methods employed in the analysis 
of blood. 

Differential Diagnosis of SyphiUtic from Parasyphilitic Affections 
by Eaeaminatiott of Cerebrospinal Fluid. 

Normally, the fluid is practically free from corpuscular elements; from 1 to 5 
lymphocytes may be seen in the centrifuged deposit in the ordinary microscopic 
fiela. In acute microbic infections of the cerebrospinal meninges leucocytosis 
occurs, mostly of the polynuclear type. 

In certain more chrome affections, as in tuberculosis, trypanosomiasis and 
syphilis, excess of leucocytes also occurs — mostly mononuclear ^ he., there is a 
lymphocytosis or pleocytosis. Tubercle bacilli and trypanosomes can usually 
be found, but the Sp» pallida has not been found. The pleocytosis of cerebro- 
spinal syphilis, tabes and general paralysis is often a very early occurrence of 
great diagnostic value. 
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In florid syphilis ahd in cerebrospinal syphilis as well as m tabes and general 
paralysis, the Wassermann reaction is practically always ^ 

The second reaction in diagnosis of parasyphUitu affections is the finding, of 
an excess of globulin. In combination with a H- Wassermann reaction and 
pleocytosis it is pathognomic of parasyphilis. 

The third reaction is th^leocytosis; the fourth is the Wassermann reaction, 
both already mentioned. The four reactions are relied upon for diagnosis. 

Routine examination of cerebrospinal fluid in syphilis. — C. H. Mills, Brit, 
med. J„ ii/1927, 527. See also J. U, Greenfield, Lancet^ ii/1928, 716. 

Colloidal Gold Reaction. Zsigmondy found that certain colloids exerted 
definite degrees of protective action on the precipitation of gold suspensions 
by sodium chloride. Lange applied the test to the fluid protein and found that 
normal fluid when diluted with a 0*4% sodium chloride solution does not affect 
the solution of colloidal gold, whilst in disease of the central nervous system 
characteristic changes are produced. 

All cerebrospinal fluids precipitate colloidal gold provided that the gold 
solution is sufficiently sensitive, but, generally speaking, the precipitating 
substance is contained to a small degree in normal fluid, to a greater degree 
in tabetic cases, and to a still greater degree in paretic cases. — Rep, med. Res, 
Com,, 1919-20. 

Technique, Colloidal gold solution is red. Numbers are given to the 
colours formed on mixing the specimens with the gold; red^^Oj red-blue 
violet » 2, blue = 3. bluish-white <= 4, and colourless » 5. Ten dilutions are made, 
varying from 1/10 to 1/5120. Results are given from left to right. In general 
paralysis a typical reading would be 5555554210 (the “paretic curve”). In 
tabes the figures may be 2221110000. In cerebrospinal syphilis 1223320000 is 
fairly typical. — A, Douglas Bigland, Lancet, ii/I920, 587. 

The criteria of the suitability of colloidal gold for testing cerebrospinal fluid 
are: (1) It must give a paretic curve with fluid from a case of general paralysis, 
(2) Show no change with normal fluid. (3) 5 ml. should be completely precipitated 
in 1 hour by 1*7 of a 1% sodium cHoride solution. (4) it should be neutral 
to 1% alizarin red in 5% alcohol. — ^D. K. Adams, Lancet, i/1921, 420. 

Cases of disseminated sclerosis give a positive curve in about 30% of the 
number of fluids tested. 

In’ 20 cases of functional nervous disease the cerebrospinal fluid gave negative 
results. Apparently not specific, but of value to indicate first definite sign of 
involvement of the central nervous system in organic disease.— D. K. Adams, 
Brit, med, J,, ii/1921, 842. 

The reaction is of value for differentiating one pathological condition from 
another, rather than as was first expected for making a quantitative determination 
of the protein. — Physiology and Pathology of Cerebrospinal Fluid, W, Boyd, 
1920. 


Prj^aration of the Gold Solution for the Reaction, 

To 100 ml. of triple-distilled water add 1 ml. of 1% solution of gold and 
sodium chloride (AuCla.NaCl). Bring to the boil and add 10 drops of 1% 
formalin. Remove partially from the flame and add 16 drops of 2% potassium 
carbonate solution and then at intervals of 15 seconds one or two more drops; 
1$ usually suffice. The colour should be a **8mart blush,*' changing to old rose 
as it cools, with fluorescence. 5 ml. will be rapidly decolorised by I *7 ml. of 1 % 
sodiiun chloride, and it will give luetic and paretic curves with appropriate 
positives, and negative results with known negatives* Should not be used quite 
fresh but on the other hand it may not keep more than a week. — ^T. Grey, 
Brit, med, J,, u/1922, 1120; i/1923, 88. 

Gettler and Jackson's method. — Yearb, Pharm,, 1922, 38. 


A simplified method: One ml. of 1 % gold chloride and 1 ml. of 2% potassium 
carbonate are added to 100 ml. of water. This is heated and as it begins to boil 
1 ml. of 0*5% glucose is added, and the boiling continued. Fluid turns violet in 
a minute, and then purple, when it is removed for use. — Yeoarb. Pharm,, 1922, 38. 
Benzoin Reaction for Syphilitic Disease of the Central Nervous System. 

One gramme of freshly powdered Sumatra resin dissolved in 10 ml, of 
absolute alcohol: shake well and leave for 48 hours. Decant and add 0*3 ml, 
of the clear fluid to 20 ml. of twice distilled water at 35**, For each fluid to be 
examined, a series of 6 or 12 test-tubes is put up. Into the first tube 
0*25 ml. of sodium chloride solution (0*01%) is placed, arid into the remaining 
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tubes 1 ml. of saline. 0*75 ml. of cerebrospinal fluid is measured intofthe first tube, 
and 1 ml. into the second tube;^ 1 ml. from the second tube is put intoithe third tube 
and mixed: 1 ml. from tube 3 is put into tube 4, etc., until the pent^mate tube is 
reached, when, after mixing, 1 ml. is discarded! the last tube, containing only 
saline, acts as control. To each tube, including control, add 1 ml, of the gum 
benzoin suspension and^mix; leave for 12 hours. In reading, three degrees of 
precipitation are recognised, 0, 1, and 2. In the first no change occurs; the 
second shows some precipitation, but fluid remains opaque: the third shows 
complete precipitation with clear supernatant fluid. “Negative” or "normal** 
readings, either no change whatever in all tubes, or precipitation in tubes 7 to 
9 inclusive. A "poaitiye’’ reading is complete precipitation in all tubes, with 
sometimes a slight deviation in tubes 11, 10, or 9, and sometimes the first tube 
remains opaque. Test nearly as sensitive as Wassermann to syphilis of the 
central nervous system. Positive result is not obtained with any disease other 
than syphilis of central nervous system. — ^J. A. Braxton Hicks and T, Pearce, 
Brit, med. J,, i/1924, 268. 

Mastic Test (introduced by Emanuel) is on lines practically identical with 
the preceding except that mastic is used instead of benzoin. 

In positive cases complete precipitation of the mastic occurs in a given 
number of tubes and results arc read in the same way as in the colloidal gold 
test. When precipitation is complete the fluid becomes perfectly clear, and 
there is a heavy white deposit at the bottom of the tube . — Physiology and 
Pathology of the Cerebrospinal Fluids William Boyd, 1920. 

The benzoin and mastic tests are of approximately equal value, but the 
benzoin is simpler. In special cases, such as meningitis and multiple sclerosis, 
the colloidal gold test is preferable. — J. Amer. med. Ass., ii/1925, 1584. 

A Colour Reaction in General PareaU* 

To 1 ml. of cerebrospinal fluid add 0*3 ml, of acetic anhydride. Shake well 
and add drop by drop 0*8 ml. of cone, sulphuric acid. Lilac tint indicates 
positive reaction; a brown-yellow or red-yellow tint a negative. Lilac tint appears 
immediately after addition of sulphuric acid^ usually remaining about 5 mmutes. 
Positive in 97% of cases of general paresis, and negative with almost every 
other ^pe of mental disorder, except certain cases of neurosyphilis (other than 
general paralysis of the insane).—!. S. Harris, Brit. med. «/., i/1926, 136. 

Tryptophane Teat. This test is of value in the early diagnosis of tuberculous 
meningitis. It is suggested that the tryptophane is produced by tubercle bacilli 
in the cerebrospinal fluid. The test is carried out as follows; Mix 2 to 3 ml. of 
the fluid with IS ml, to 18 ml of B.P, hydrochloric acid and 1 to 2 drops of 2% 
solution of formaldehyde. In 5 minutes add slowly down the side of the tube 
25 to 30 drops of a 0*06% solution of sodium nitrite. A positive reaction is 
shown by a violet ring bemg formed at the point of contact. 

The test is inapplicable in purulent, haemorrhagic, or xanthochromic fluids, 
as in these cases a false positive reaction is given; this appears as a purplish ring 
at the fluid junction, deeper in colour, thicker and more easily seen than the true 
reaction and in many cases diffusing into the fluids both above and below. — 
J, Spillane, Lancet, i/1937, 660, 


FiECES 

Examination of faeces is undertaken to determine ihe state of 
the various digestive functions and is thus of assistance in 
the treatment of gastric and intestinal disease. 

A trial diet is necessary. Ordinary meals are taken during 
48 hours as follows: to include (1) milk undiluted or mixed with 
coffee; (2) eggs; (3) animal food, such as fish, poultry, veal, 
beef, etc.; (4) farinaceous foods — bread, potatoes, rice; (5) the 
various green vegetables and roots; (6) stewed fruit; (7) butter 
and various fats of meat. 

The faeces are collected in a glass vessel — this permits macro- 
scopic examination (in constipation, etc.). 
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Colour, The colour of norma! stools varies considerably with the diet. 
A diet consisting chiefly of milk and carbohydrates will give pale yellow stools. 
A diet ri<^ in meat will give dark brown stools. Black stools may be due to 
ingested drugs such as iron or bismuth, or to excessive bleeding, resulting 
in the tarry stool due to altered blood (melsena). Green stools of infants are 
usually due to bilirubin which owing m the rapid passage of the diarrhoeic stool 
has escaped conversion into stercobilin. Stools of very young infants contain 
bilirubin and these on exposure to air may turn green by oxidation of the bili- 
rubin to biliverdin. The normal pigment of a stool is stercobilin and in adults 
bilirubin is abnormal. 

Test for Bilirubin, To a smear of faeces on a white tile add two drops of 
fuming nitric acid. A blue or green colour denotes the presence of bilirubin. 

A more sensitive test is to add 2 drops of Fouchet*s reagent to a smear of 
faeces on a white tile. A green or greenish-blue colour indicates the presence of 
bilirubin. 

Stercobilin (Urobilin). This is present in all normal stoolsj but is absent 
or deficient where there is any obstruction to the passage of bile into the in- 
testine. 

Test for Stercobilin, Make a thick emulsion of the stool with 
amyl alcohol and allow it to stand for 12 hours. Decant the supernatant fluid 
and after adding two drops of tincture of iodine mix with an equal volume of 
saturated zinc acetate in alcohol, and filter. The filtrate wilt be yellow or pinkish- 
yellow by transmitted light but will show a marked green fluorescence by 
reflected light if stercobilin is present. 

Fats, The fat content of normal faeces on an average diet is:— 

Neutral fat: 6 to 7%. 

Free fatty acids: 7 to 8%. 

Fat as soaps: 8 to 10%. 

All calculated on the dried stool. 

Neutral fat is increased in pancreatic deficiency. Free fatty acids and 
acid soaps (split fat) are increased in biliary deficiency, intestinal hurry and 
abnormal conditions of the intestinal mucous membrane preventing absorption. 

Estimation of Fat, Fat may be estimated by extracting 1 g. of dried stool 
in a Soxhlet’s apparatus with ether. The ether extract is evaporated, dried and 
weighed. This weight is neutral fat and free fatty acid. The dried fats are re- 
dissolved in a little ether and after dilution with alcohol the free fatty acid is 
titrated with N/10 alcoholic KOH, phenolphthalcin being used as indicator 
and each ml. of KOH being taken as equivalent to 0*0268 g. of fatty acid. The 
residue left after the first ether extraction is transferred to an evaporating basin 
and 10 ml. of 10% HCI in alcohol added (concentrated HCI 10, alcohol 100). 
This is placed on a water-bath and when reduced to about 5 rnl. mixed with 
sufficient plaster of pans to make a paste. This is then carefully dried on the 
water-bath and the resulting powder replaced in the Soxhlet thimble and 
extracted with ether. The ether extract evaporated and weighed gives the 
amount of fat present in the form of soaps. Care must be taken not to confuse 
liquid paraffin and its numerous preparations with undigested fat. 

An improved method for the determination of fat in faeces. — ^E. C, Wood 
and T, W. Simpson, Analystf 1934, 817. 

Protein, The only microscopic evidence of undigested protein in the stool 
is the presence of undigested muscle fibres. Many such fibres surest pan- 
creatic deficiency or possibly rapid passage through the small intestine. 

Carbohydrate, Occasionally starch escapes digestion and appears in the 
stool. This may be recognised microscopically after the addition of a little 
iodine. 

Fermentation. Set aside a portion in a fermenting flask. Distinct gas 
evolution in 12 hours shows that starch digestion has not been satisfactory. 
The faeces m this case are distinctly acid— catarrhal affections of the small 
intestine. Gas evolution after 24 hours or later shows that the albuminous 
substances are being split up by the increased alkalinity of the faeces. In the 
former case there is intestinal fermentation dyspepsia, and in the latter intestinal 
decomposition . dyspepsia. 

Blood* Occult blood in stools may be recognised by; 
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BensEidine Test* The patient should have been on a meat-free and green'* 
vegetable-free diet for at least 3 days. Supeidicial blee^g from the anus 
must be excluded. Bleeding from gums or nose should be looked for. 

A small fragment of stool is mixed with about 5 ml. of water in a test-tube 
and boiled on a water-bath for 5 minutes. After cooling, it is added to about 
5 ml. of saturated solution of benzidine in glacial acetic acid to which 10 drops 
of 10 vol. hydrogen peroxide have been added. On shaking, a blue colour 
shows the presence of blood. The test is extremely sensitive, and faint or doubtful 
reactions should be ignored. 

Ascorbic acid interferes with the benzidine test. It may be removed as 
described for urine (p. 670). 

Meyer's Phenolphthalln Reagent. Phenolphthalein, 2 g., potassium 
hydroxide 20 g., water 100 ml. Dissolve and add zinc 10 g., and boil. Filter 
while hot (and decolorised). Keep in the dark with a little zinc at the bottom. 

In using, a small piece of faeces is taken from the middle of the stool after 
a milk diet and made into a fine suspension by adding water. Fill a test-tube 
about one-third full with this. Add one-third of its volume of glacial acetic 
acid, mix, boil and cool under tap. Add 5 ml. of ether, mix well and set aside. 
Pipette off and add 1 ml. of the reagent and a few drops of hydrogen peroxide. 
If blood is present an immediate deep red colour spreads down the tube. 

Blood in water gives a positive reaction 1 in 500,000. A slightly modified 
form of the test employed. Copper, even in traces, interferes wiA the test. — 
J, them. Soc. Abstr.f ii/1922, 724. 

Amidopyrine Test. Take 5 ml. of a boiled and cooled stool emulsion 
in water. Add 3 to 4 drops of acetic acid and then 2 ml. of 5% amido- 
pyrine in alcohol so that a layer of the latter is present on the surface. Drop in 
5 to 6 drops of 10 vol. hydrogen peroxide. A mauve colour spreading up into 
the amidopyrine layer will show the presence of blood. This test is a good one 
although not nearly so sensitive as the benzidine test. 

Thymolphtholein Test. Dissolve thymolphthalein 1 in water 100 and add 
potassium hydroxide 25 and zinc powder 10. Boil until colourless, filter hot 
and make up to original volume. Keep zinc filings in the solution to prevent 
oxidation. 

To use the test, rub down a small portion of the fseces (e.g. the size of a bean) 
with 5 to 10 ml. of alcohol and 20 drops of glacial acetic acid. 25 to 30 drops of 
the extract are filtered off and 20 drojjs of the reagent mixed with 15 drops 
of hydrogen peroxide added. On shaking, a greyish-blue opaque ppt. forms, 
turning blue on standing if blood is present. — Yearb. Pkarm,^ 1919, 46, 

Spectroscopic Detection of Haematin or Porphyrin in Fseces. (Snapper’s 
Method). Extract about 10 g. of fjeces with acetone until the filtrate becomes 
practically colourless. To the fascal residue add 25 ml. of a mixture of 1 part 
glacial acetic acid and 2 parts ethyl acetate. Filter. Examine the filtrate 
spectroscopically for alkaline hiematin and alkaline porphyrin. Divide into 
two portions. To the first add a quarter of its volume of pyridine and a few 
drops of fresh yellow ammonium sulphide. Examine at once, without shaking, 
for the bands of hsemochromogen. To the second pdrtion add half its volume 
of 10% hydrochloric acid and an equal volume of ether. Examine the aqueous 
layer for bands of acid porphyrin. 

Microscopic Bxamination. The presence of connective tissue and elastic 
fibres indicates a defect in acidity of the gastric juice. Defective dissociation of 
connective tissue and coagulable proteins points to a primary gastric affection 
known as achylia gastrica (,Hayem*s hypopepsia). Appearance of elastic fibres, 
if not associated with connective tissue and coagulated protein, must be regarded 
as a si]^ of good gastric, but defective intestinal digestion. Considerable amount 
of undigested muscle fibre with well-marked contour may indicate bad intestinal 
digestion of meat. 

Mucus* Stain smear with 1 % sodium alizarine sulphonate. Normal mucus 
appears as small, faintly yellow flakes and scales. It is possible to determine the 
section of the intestine from which mucus is derived by the tint of this colour — 
the further the distance to the anus the mucus has to travel the lighter the colour. 

Detection of trypsin in the fasces to assist diagnosis of pancreatic disease. 
Rub up a small quantity with glycerin, place on a serum plate and incubate 
at 55® to 60® for 24 hours; note occurrence of depression in the medium. The 
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reaction is not due to pepsin. The^ anaount of ferment was found to be distinctly 
greater in loose stools or diarrhoea, indicating that probably owing to the increased 
peristalsis the reabsorption or destruction of ferment is hindered and an increased 
quantity voided. 


PLEURAL AND PERITONEAL FLUIDS 


Physical Characters. 

Note whether blood-stained or not. (Caution: A small amount of blood may 
get into the fluid in the process of exploring). 

Observe whether transparent or otherwise. 

Test for fat. 

Note the consistence, specific gravity, odour, amount and nature of deposit. 


Chemical Investigation will give:— • 

(1) Reaction, (2) Presence of serum jdbumin and semm globulin, (it) Presence 
of mucin or nucleo-albumin by addition of acetic acid. 


Microscopic Examination of Sediment, For blood , epithelial cclla, cancer 
cells, Foulis^ cells (these are met with in fluids from malignant ovarian cysts 
or malignant peritonitis following such cysts), hooklcta, crystals, actinomycosis 
nodules, Amaba dysenteric. 

General Characters, It is difficult to tell a dropsical from an inflammatory 
fluid. It appears that the amount of proteins in an effusion depends much more 
upon site than upon cause. Pleura! fluids contain the highest percentage of 
proteins, peritoneal fluids rather less and subcutaneous fluids vciy little. The 
fluid in cardiac dropsy is more liighly albuminous than in dropsy of renal origin. 
Diagnostically all one can say is that a fluid with tp. gr. more than 1 ‘01 ft con- 
taining more than 4% of albumin is almost certainly inflammatory while one 
with sp. gr. less than 1*015 and an albumin percentage Seas than 2|% is certainly 
dropsical. For further details see H. Hutchison and H, Rainy, CHnkal 
Methods, 


STOMACH CONTENTS 

In a healthy subject food commences to pass the pylorus in 
from fifteen minutes to half an hour after ingestion, the time 
varying with the character of the food (e.g., carbohydrates leave 
the stomach before proteins), and the stomach is empty in five 
hours. The passage through the small intestine takes about 
three and a half to five hours, about one inch a minute, so that 
there is food in the cjecum before the whole meal has left the 
stomach. 

Test Meals* 

Ewald Test Meah This , consists of 2 ox, of toast without 
butter and half a pint of teafy^thout milk. The meal is removed 
one hour after its ingestion by means of an oesophageal tube 
either by a syringe or a Senoran^s bottle. This type of test meal 
has been replaced by the Fractional Test Meal, 

Fractional Test Meal* The patient swallows a Ryle’s tube 
and then drinks a meal of weak oatmeal gmel. This is made by 
adding 2^jtablespoonfuls of oatmeal to a water, boiling 

gently untif the volume is reduced to a pint and then straining 
through muslin. Before taking the gruel the stomach is emptied 
by gentle aspiration with a syringe and the fiuid examined as a 
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sample of resting juice. If there is any question of delay it is an 
advantage to give the patient a charcoal, biscuit the night before 
the test. Any charcoal in the morning resting juke will be definite 
evidence of delayed emptying of the stomach. Samples of the 
gastric contents are withdrawn at half hourly intervals and each 
analysed for its HCl content, total acidity and total chloride 
content. A note is made of the appearance of any blood or bile 
in any specimen. The rate of emptying is judged by the dis- 
appearance of starch from any sample. It is usual to continue 
the examination up to two hours. 

Examination of Samplo of Gaotric Fluid, The prtisence oi blood, 
charcod and bile can be detected by the naked eye. Chemical testa for blaod. are 
umatisfactory as it is common to act positive reactions, probably due to traces of 
blood pr^uced by trauma. Before beidnning the chemical cscanunatioti the 
specimen should be hltcred. 

From Bydroeklorie Acid, This can be determined by Gunzbu fit’s tvac. 
Mix aix drops of 10% phloroglucm In alcohol with half the quantity of 
vanillin in slcohol. Place this in an evaporating basin and add two or three 
drops of the filtered specimen. Evaporate gently on a water-bath. If free 
hydmchloric acid is present the residue will assume a deep cherry colour. 

Resorcinol may be used instead of phloroghicin. 'fhe colour produced >.i 
slightly more purple. 

Response to ddmelhylamlsoazobenxene may be given by organic acids, 

In ipisthc ulcer and hyperchloittydria free hydtochlonc acid is always 
present; in carcinoma it ia scarcely ever present. 

Bona* Teat for Free Hydrochloric Acid. Resorcin cane sugar H, 
alcohol too. This test is used exactly aa Gunzburg’s test, the same red colour 
being produced, but Boas’ solution requires heating more carefully, aa it chars 
more readily and the colour it not permaitent. 

Thymol Blue, Add a few drops of iM% thynitd blue to B* ml. of the tr^t 
meal filtrste. A red colour shows the presence of free hydrotihloric neid. "i he 
amount present can be detemdned by titrating this solution with N/K^ NaOll 
until the solution becomes yellow at pU II. Each ml. of N/ 1 u NaOl 1 is equivalent 
to 0^0036$ g. of HCl. 

Total Acidity, This can be estimated in the same soluiion by eonlinujiig 
the titration until the indicator becomes blue. T’ht* reading of the titration 
from the beginning until the blue end-point, pH H;H, is reached i» » 
of the total acidity. The result can Inst expressed in terms of hydn^irldortc acid 
or as the number of ml. of N/ltl NaOIl eqmvskhnt to 100 ml. of test meal. 

BMiimation of Total Chloride*, To the same 10 ml. of the filtrate add 
15 ml. of N/10 AgNO« and 3 ml, of cone. HNO#. Heat on a iKdling watcr-bsih 
and add saturated solution of potassium permanganate until the brown colour 
goes with difikulty, I’his will indicate the simoat complete destruction of organic 
matter. Cool and add a few drops of ld% ferric alum as indicator, Titrate the 
excess of silver nitrate with N/lb KCNid. ’rhe chloride may be expremed in 
terms of HCl or again as numi)er of ml. of N/in NaOU equivalent to Ritt ml. 
of test meal. 

Aic^hoi MauL This is of value in cases of susRectcil 
pernicious aniomia where the important point is the presence or 
absence of free hydrochloric acid, SBanl. of 7% alcohol are given 
and samples of the contents of the stomach aspirated in the usual 
way up to an hour. If at the end of this time no free HCl has 
appeared a hypodermic injection of 0*1 mg, of histamine is given 
and the half-hourly collection of specimens continued. If at 
the end of 2 hours there k no free acid it cm definitely he taken 
as a condition of achlorhydria. 
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Definition of terms. The following classifications are suggested by 
Harrison: 



Ewald Test Meal 

Fractional Test Meal 

Free HCl 
Achlorhydria 

Absent 

, Absent throughout 

Hypochlorhydria 

1 to 19 ml. of N/10% 

Never above 10 ml. of 
N/10% 

Ranges between 1 1 and 60 
ml of N/10% 

Isochlorhydria 
(normal free HCl) 

20 to 60 ml. of N/10% 

Hyperchlorhydria 

Over 60 ml. of N/10%, 

One or more points above 

60 ml. of N/10%, 

Acidity i 

Anacidity 

Absent 

Absent throughout 

Hypoacidity 

X to 29 ml. of N/10% 

Never al)Ove 20 ml. N/10%, 

Isoacidity 
(normal acidity) 

30 to 70 ml. of N/10% 

21 to 70 ml. of N/!0%; 

Hyperacidity 

Over 70 ml. of N/10% 

' Over 70 ml. of N/10%, at 
! one Of more points. 


Achylia. Absence of free HCl and of pepsin with low chlorides, he., absence 
of gastric secretion. 

Gastric ftinction in health and disease. — A. Ilylc, Lancet ^ i/!fl25, 583, 
641, 697, 754. 

The technique and clinical interpretation of the fractional method of gastric 
analysis. — ^L. M* Morris, J. Ray, Nav, Med. L'mtiee, 1926, 69. 

The following are abstracts from the works of Willcox, Herschell, Martin 
and others: — 

Chemical Examination of the gastric contents after a teat meal 
containing little protein and nitrogenous bases. — WiUcox. 

The hydrochloric acid in this case will be present as far as nossihle in the 
free condition (which is the point of importance in diagnosis of gastric ulcer). 

I, Totai Acidity^ (Normally «=(>: 15% HCl). t>eietcmne whether there is 
active hydrochloric acid or a mixture ot this and organic acid. Usually in chronic 
gastritis acidi^ is low. In gastric ulcer it is high. In carcinoma it is usually low. 
(A normal acidity does not exclude gastric carcinoma.) It is incressed in 
simple hyperchlorhydria, peptic ulcer, cholelithiasis, appendicitis, and colitis. 

without doubt both total acidity and free hydrochloric acid are raised in 
a considerable proportion of ulcer cases. Duodenal cases show on an average a 
larger and more constant increase of acidity than the ulcers on the gastric aide.*** 
BrtU med, */., ii/19l2, 940, et teg. 

Congo Red Pniper. The colour caused by organic acids will disappear on 
warming over a spirit lamp whilst that due to hydrochloric acid remains. 

II, Hydrochloric Acid. This, according to Willcox. is either (a) free, 
(b) combined with protein and organic bases (i.e., phyetologkaUy active), 
or (c) inorjganically combined (i.e., phyeiologically inactive). Normally 
free HCl is 0'1%. 

(a) Phtorogiucin Test for Free Hydrochloric Acid {Ounsshurg). 

See previous page. 

<b) Physiologically Active Hydrochloric Acid, i.e., free and combined 
with protein and organic bases (normally about 0*15%). 

Wlllcox*s Modified VoUtard Method* Two equal quantities (20 ml.) of 
gastric contents are taken and in one the total chlondcs it estimated by adding 
excess of N/10 silver nitrate and back titrating with ammonium thiocyanau*. 


STO.M/VCH CONTENTS 


71 ! 


From the other quantity free HCl and the acid combined with organic nitrogen 
compounds are removed by evaporation and gentle ignitioni the remaining 
inorganic chlorides being then determined as before* Difference gives aetive 
HCl. In gastric ulcer ana byperchlorhydria the active HCl is equal to or nearly 
equal to me total acidity^ and is uiually over 0T5%. In gastric carcinoma the 
active HCl, as found by WiUcox, is nearly always much reduced — always 
under 0*1%. In chronic gastritis the active HCl is often below nonnsi* 

Ettinwtion of Phytiotogicaily Combined and the Fr«« 
Acid, The fluid is titrated with alkali in presence of dimechylaunninoaaobenrene 
as indicator, the result being the physiologically combined -hfree hydrochloric 
acid; then another portion is titrated with alizarin red (1% aqueous solution) 
as indicator, which gives free hydrochloric acid only. The amount of alkali 
required in the first titration minus the amount required for the second titration 
is the amount requumd by the physiologically combined hydrochloric aeidf i.e., 
hydrochloric acid cojrdnned with proteins and other weak bases^ c.g,; 

Ist titration showed 0-2‘Jo calculated as hydrochloric acid, 

2nd titration showed 0*I.S% free hydrochloric acid. 

0*2% — 0*15% »«0'05% physiolo^cally combined hydrochloric acid. 

T6pfer*a Test, Solution A t 0*5®« dimcihylamimMiiiEobenzcne, solution 
B: 1% alcoholic phenolphthalein. 

Add one drop of Solution A and one drop of Solution B to ^ mi. of tht filtered 
l^tric juice. Titrate with N/KI NaOH until the red colour changes to yellow. 
This gives the content of fr€e H<T on multiplying the rmmlier of ml. orN/10 
.NaOH by 20 and then by o nortfiS. 

On titraff^ the solution with the N/ 1 0 soda until a pink colour <lue to the 
presence of Solution B is produced, the quantity of N/lti soda used gives the 
total acidity. ^ ...... 

Total chloride concentration and acidity of the gastric contents.— Brif. ehem, 
Ahstr, A., 1928, 1153. 

//T. Organic Acid, Lactic Acid, According to Willcox. great Importance 
should not lie attached to presence or absence of this add. Organic adds in 
considerable amount arc present in carcinoma of the stomach and where much 
fermentation is going on. 

llff«lmaiin*f T«at for Lftctio Add (not entirely satisfactory). Ferric 
chlwde solution 1 drop, phenol (b4 g., water to 50 ml. (Delicacy limit I : 
lO.ffnD^the violet colour changes to yellow). 

An approximate estimation may be ctmthicied as follows:— 

Distil 30 ml, from 40 ml* of the filtered stomach contents the total aridity 
of which is known. The volatile acids pass over: the residue contains the lactic 
and hydrocldoric acids. I'he acidity of the distillate (found by titration with 
N/10 sods, using phenolphthalcin as indicator) daluctcd from the total acidity 
'*A'’ (found by titrating Id ml. of the filtered stomach contents in the same 
manner, the result being expressed in terms of hydrochloric acid) give* the 
amount of lactic and hydrochlorie adds together, if the amount of MCI ‘TT’ 
(found in the same way as “A,” but using dimethylaminoszobenxene as indicator) 
be deducted from this, the rrtuaiiuhT is lactic acid. 

Mucin, In eastric ulcer and byperchlorhydria usually atisent. In gastric 
carcipqma a definite precipitate occurs on adding 2% acetic acid. In simple 
g^trxtis often nresent in small umount. It in solulne in sodium hydroxide 
solution. Dried film i« deeply stained reddish vuulet by ihionin Htainlng solution. 

Mucue nonnally is stained faintly, but that met with in dironk gastritir. 
deeply, with methyl green. 

Ferment Activity, Determination of i>cpsi« and pepsinogen present is id 
great importance. The method of VVillcox is m follows;— 

Action on milk by determination of the activity of the gastric juice by 
rennin contained (usually proportionate to pepsin) by using a series of tubes 
containing 5 ml. of milk, to which are added gruiitialiy increased quantities of 
the gastric juice, and the mixtures maintained at 4d'^' for 30 minutes. About 
0*2 ml. of normal gastricjuice (of the adult) is required in this test. 

In gastric carcinoma much more. 

In gastric ulcer and byperchlorhydria usually less (0'05 ml, or less). 

In certain cases it may be necessary to estimate renninogen. 
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iR tested for by adding a few drops of the filtered and neutralised 
to wo or Stee ml. of milk and maintaining the mixture at 

For testing for retinin zymogen, a small quantity of calcrnm chlonde ta 
addS prior to iScffin. i pocket incubator may be used for these expen- 

“tmi for the products of Starch Dlgeation. The praence of erytl^ertein 
in any quantity (giving a brown colour wth Lugol a Solution) one hour after 
a test breakfast will point to hypochlorhydna. 

Gunzbure’s Capsule, for testing digestive power, consists of of 

thin rubber wbing, | inch in diameter, containing U grains of potassium iodide 
plugged with pledgets of fibrin at each end. _ ft* 

Fermentation is examined by means of an ordin^ Doremus Ureometer. 
Estimation of the digestive pomer of the gastric juice is elected with hard 
boiled egg by examining for peptone after two hours or to at 40 , 
IMLicroscopxcal Examination* This may lie necessary in order ta interpret 
the r^X Kiucal examination, e.g.. if blood teeta jre 

Tt ia best to use the fasting juice for microscopical examination* I he 
centrifuged de^^^^^ white and. red blood cells, epithelial cells, 

residues and bacterial organisms, A !ar^ 
granules and some yeast cells derived from toast will be present after an Ewald 
SeTand oil are normally present, being derived from the liquid 

'’‘^pr5en« di«tingui.hed from 

oil filolniles may indicate true haemorrhage from an ulcer hut may ^so be 
diJ^S^bLTnFo^ the gums, trauma by the tube, di ataUon of the ceao- 
ph?^l veins as in eirJhosis of the liver or may have ooacd from the mucmia 

“uSyiS resting juice due to .wallowing of saliva. 

True puaf constating of clumpi of degenerated le uroy tes not aurrounded by 
mucus, is commonly found in carcinoma of the AA^int,A (mm 

Sauamous eDithclial cells are normally present being derived^ from he 
mouth and pharynx, but gastric epithelial cells arc of pathological sigmhcance. 
Endothelial ^ells containing phagocyted black particles may be present, being 
lri“m the IS anl sW fee distingufshed from wande^^^^^^ 
nhaeoevted blood-pigment from the stomach, hi cases of carcinoma and 
gastritis, isolated gastric epithelial cells may be seen, lumour cells arc rarely 

**^¥^0 pVSLce oTfooVm^^^^ such as starch granules, meat 

cell walls of vegetable remains or casein curds in the fasting juice i* indicative 

toa is now comidmd of liule value. 
Sarcinas are normally present and their absence may indicate carcinoma. 
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Knowledge concerning the quantity of food required for health 
is increasing fur less rapidly than knowledge concerning quality. 
The report on the Physiological Bases of Nutrition drawn up hy 
the Technical Coinntission of the Health Committee of the 
League of Nations in 1 anti remains the imsst authcjritative 
statement on the amounts of food required at different ages and 
under different circumstances by human beings. Part 1 of the 
Report is quoted in full in the following pagen. 

ENERGY, PROTEIN AND EAT REQUIREMEmS 

All the figures on which the Commission has agreed are average 
values, and it is essential that they should he interpreted in the 
light of this fact, 

1. Calorit Reqttlrements. (a) An adult, male or female 
living an ordinary everytlay life in a temperate climate, and not 
engaged in manual work, is taken as the basis on which the needs 
of other age-groups are reckoned. An allowance of ^400 calories 
net* per day is c<»iisidered adequate to meet the requirements 
such an individual. A calorie (i.e., a kilo calf»ric) is the amount 
of heat necessary to raise the temi>erature of lOOt) g. of water I %\ 
and is sometimes spelt with a capital C. 

(b) The following supplements for muscular activity should he 
added to the basic requirements in («):* 

Light work: up t<i 75 calories per hour of work 

Moderate work: „ 75 -150 „ „ 

Hard work: IbiXiUO 

Very hard work: „ 300 calories and upwards per iu^ur of work 

(c) The energy ret|uirements for <uher ages and for mothers can 
be obtained from the folk>wd«g table of coeHieients; 


Age (years) 

Coeflicient 

Cahirie 

1-2 

oqtfi 

840 

2-3 

0-42 

1000 

3 - 5 

O'f) 

1200 

5-7 

0-b 

1440 

7- 0 

0*7 

1080 


0*8 

1020 

n-12 

0-0 

2100 

12-15® 

1 •() 

2400 

15 and upwards 

LO 

2400 


* The term refeni to the amtiunl u* euergy availttbk* frtnti die 

food setuslly aii«inuiitted. 

• Kor to be eompanibk with previously adopted standards, 

SCO calorie! may he takru an an uversifc auppUrutent for muscuhir work. 

*Th« nccib of puberty «tc covered by aivuiK the child of 12 *1.^ years a 
caloric allgwaiac corres|)oiidliui;{ to u coeJhcient of I, with appropriate aupph*- 
ments for inuaeular activity and a protem allowance t>f 2-.H i^rumuies per luIo» 
gramme of iKidyweight. 
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The muscular activities characteristic of every healthy child and 
adolescent necessitate additions to the basic requirements shown 
in (c). It is suggested that the activities of children of both sexes 
from 5-1 1 years be considered as equivalent to light work, of boys 
from 11-15 years as moderate work, and of girls from 11-15 up- 
wards as light work. 

Women: Coefficient Calories 

Pregnant . . 1 *0 2400 

Nursing . . 1 *25 3000 

Allowance must also be made for women, whether pregnant or 
not, engaged in household duties; these duties have to be reckoned 
as equivalent to light work for eight hours daily. 

The requirements for babies under I year are difficult to specify 
except in terms of bodyweight; the following allowances are 
considered adequate; 

Age (months) Calories per kilogram 

of bodyweight 

0-6 .. .. 100 

6-12 . . . . 90 

2. Protein Requirements. In practice, the protein intake for 
all adults should not fall below 1 gramme of protein per kilogram 
of bodyweight. The protein should be derived from a variety of 
sources, and it is desirable that a part of the protein should be of 
animal origin. 

During growth, pregnancy and lactation, some animal protein 
is essential, and in the growing period it should form a large 
proportion of the total protein. 

The following allowances of total protein are recommended : 
Age (years) Grammes per kilogram 

of bodyweight 

1-3 .. .. 3-5 

3-5 .. .. 3-0 

5-12 .. .. 2*5 

12-15^ 2*5^ 

15-17 .. .. 2-0 

17-21 .. .. 1-5 

21 and upwards . , 1*0 

Women: 

Pregnant: 0-3 months 1 *0 

4-9 months 1-5 

Nursing .. .. 2*0 

3. Fat Requirements. Fat must be a constituent of the normal 
diet, but the data at present available do not suffice to perntit a 
precise statement of the quantity required. The high content of 
vitamins A and/or D in certain fats justifies their use in liberal 
amounts. 


1 Set footnote 1, page 713. 
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4. The Influence of Climate on Dietary Requirements, In 
cold climates, the energy-content of the diet may need to be 
increased. Where climatic conditions or social customs do not 
permit of exposure to sunshine, vitamin D should be supplied in 
the diet. 

Proteins, Proteins are the nitrogen-containing substances 
necessary for building the foody tissues. 'Fhey are very varied in 
nature and composition and of exceedingly complicated structure. 
They have high molecular weights, e.g., that of casein is 33,000, 
of ox haemoglobin 34,300, of egg albumin, 30,000. On hydrolysis 
by boiling with acids or alkalis or by the action of enzymes, 
they yield amino-acids. About twenty-two different amino-acids 
are found in mo$t proteins. Six others have been found only in 
special proteins and several others have been described and are 
claimed to have been isolated by certain workers. 'Fhe various 
amino-acids are combined in different proportions and in different 
ways in different proteins. Thus, theoretically, an almost infinitely 
large number of proteins of different composition may e.vist, but 
actually the number so far recognised is relatively small. The 
‘‘same** proteins in different specie-s of animals may in fact be 
different, but the differences cannot be detected by chemical or 
physical methods. Only l)y sensitising an animal to a protein 
(e.g., hen*8 egg albumin) and then injecting another sample of 
ovalbumin into it, can it be determined whether the second sample 
is really of the same composition as the first. If it is the same, the 
animal will have an anaphylactic shock; if it is different, the animal 
will make no response. 

Proteins are broken down in the animal body into proteose and 
peptones in the stomach and into amino-acids in the intesttnes. 
These comparatively simple substances arc ubsorhed into the 
bloodstream and from there taken out as requireti t<» build up 
fresh tissue in place of that which has been broken down. 'The 
growing child needs more protein per kilo of body weight than the 
adult, for he has also to increase his amount of nitrogen -containing 
tissues. Up to the beginning of this century only thirteen amino- 
acids had been discovered and there was very' little infonnaiion on 
their quantitative distribution. During the last forty years however, 
methods of analysis, both quantitative and qualitative, have been 
developed by means of which the composition of a protein can be 
fairly well determined. By feeding experiments on animals the 
importance of different amino-acids in nutrition has been estimated. 
Thus it has been shown that gliadin, one of the pn^teins of wheat, 
is deficient in lysine; ssein, the protein of maize, is deficient in 
lysine and tryptophane, and gelatin is deficient in cystine, valine, 
isoleucine, lyrosine, tryptophane and hydroxyglutamic acid. 
Table I (taken from Kmeter, 193B, fS, 1U9. Nutritive 

Significance of Amino-acids by W. C. Rose) shows which amino- 
acids are necessary for the growth of the young rat. 
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Table x 


Indispensable 

Dispensable 

Lysine 

Tryptophane 

Histidine 

Phenylalanine 

Leucine 

Isoleucine 

Threonine 

Methionine 

Valine 

♦Arginine 

Glycine 

Alanine 

Serine 

Norleucine 

Aspartic acid 

Glutamic acid 
Hydroxyglutamic acid 
Proline 

Hydroxyproline 

Citrulline 

Cystine 


* Arginine can be synthesised by the animal organism, but not at a sufficiently 
rapid rate to meet the demands of normal growth. 


It should be noted that an incomplete protein can be “made 
good” by supplementing it with another protein which contains 
adequate amounts of the missing amino-acid. It is not necessary 
to add the amino-acid alone. Increasing knowledge of the 
composition of proteins and of which amino-acids are necessary 
for the nutrition and growth of animals has led to the adoption of 
the term “biological value of a protein.” A protein of high bio- 
logical value contains all the necessary amino-acids in adequate 
amounts; one of low biological value does not. Animal proteins, 
with the exception of gelatin, have a high biological value, vegetable 
proteins have a low biological value. That is why it is so necessary 
to include some animal protein (milk, eggs, cheese, or meat) in 
the diet each day. 

References to Proteins 

The nutritive significance of aminO'-acids, — C. Rose, Physiol, Rev., 1938, 
iS, 109. 

Planned war-time nutrition. The place of protein in the diet. — ^J. C. 
Drummond, Brit. med. J,, i/1942, 21. 

The chemistry of flesh foods and their losses on cooking. — ^R. A. McCance 
and H. L. Shipp, Spec, Rep. Ser. med. Res. Coun., Land,, No. 187, 1933. 

Quality and quantity of protein in relation to human health and disease. 
— ^D. P. Cuthbertson, Nutr. Abstr. Rev., 1940, 10, 1. 

Determination of the protein requirements of man.— I. Leitch and J. Duck- 
worth, Nutr. Abstr. Rev., 1937, 7, 257. 

Fats. Fats are a less bulky source of energy than carbohydrates. 
Their chief importance in the diet is as carriers of the fat-soluble 
vitamins. Hence it is desirable that vitamin-containing fats 
should be used in diets as much as possible, and particularly in the 
diet of children whose fat-tolerance is less than that of adults. Fats 
are converted into glycerol and fatty acids by the lipase of the 
pancreatic juice in the intestine. Bile emulsifies the fats and thereby 
facilitates the action of the lipase. Certain of the unsaturated fatty 
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acids, linoleic and linolenic, have been shown to be necessary to 
the rat to prevent a condition known as “scaley tail/’ No evidence 
is avadabie to show that these are beneficial to human beings; in 
fact it would be extremely difficult to feed human beings on a diet 
that did not contain d'mple supplies of these fatty acids. Claims 
that certain face creams containing these substances have had 
remarkably good effects cannot be considered seriously. About 
70% of the food fat is absorbed through the lacteals. The rest 
passes directly into the capillaries in the walls of the intestine and 
thence by the portal vein to the liver. Absorption is probably 
greatly facilitated by the bile acids which, passing into the blood- 
stream with the fats, are withdrawn again by the liver and re- 
secreted in the bile. It is now generally accepted that fat in the diet 
exerts a sparing action on vitamin Bi, i.e., if an animal is fed on a 
diet containing fat, it requires less vitamin Bi. The explanation of 
this is probably that vitamin Bi is necessary for the formation of fat 
from carbohydrate through the intermediary pyruvic acid and if 
fat replaces carbohydrate in the diet, less is synthesised in the 
animal body. Many of the unsaponifiable constituents of naturally 
occurring fats are probably of nutritional importance. Vitamin A 
may occur as the alcohol or as an ester. Vitamin D probably 
occurs only as a sterol (or as several sterols). Kephalins and 
lecithins may be intermediaries in fat metabolism. Choline, a 
constituent part of the molecule of lecithin and other phospholipids, 
has lipotropic activity, i.e., it helps in the withdrawal of fat from the 
liver and prevents the development of fatty livers. Synthetic 
homocholine has been found to be more effective than choline. 
The amino-acid methionine is also lipotropic but cystine has the 
opposite effect. 

The influence of choline on animal metabolism. — Brit, med, J., ii/If><ll, SBS, 

Carbohydrates* Carbohydrates supply energy to the body by 
their oxidation. They are classified in three groups: — 

(a) Monosaccharides, e.g., glucose, fructose, galactose, etc. 

(h) Disaccharides, e.g., sucrose, maltose, lactose, etc. 

(c) Polysaccharides, e.g., starch, cellulose, glycogen, etc. 

The Monosaccharides require no digestion before absomtion. 
Different monosaccharides are absorbed at different rates. Galac- 
tose is the most easily absorbed, glucose nearly as easily, and then 
come fructose, mannose, xylose and arabinose in decreasing ease 
of absorbability. This was determined by experiments on rats and 
dogs. When two or more sugars are mixed or when a mixed meal 
has been taken the rate of absorption of a sugar is very much 
slower than when the sugar is taken in pure solution. 

The Disaccharides are hydrolysed into their constituent 
monosaccharides before absorption. I’his is effected by the invertase 
of the pancreatic juice. Sucrose is converted into glucose and 
fructose, maltose into glucose, and lactose into glucose and 
galactose. 
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The Polysacchartdesy such as starch and dextrin, are 
hydrolysed by amyloly tic enzymes into maltose which is hydrolysed 
into glucose. Cellulose is not hydrolysed in the human digestive 
tract and is not absorbed. Ruminants however can digest cellulose 
by the action of bacteria present in the gut. 

The ptyalin of saliva has very little time to act on starches in the 
mouth but probably does so to a certain extent in the interior of the 
mass of food in the stomach before the pH at which it is most 
active is changed by the gastric juice which slowly permeates the 
mass. The theory that the cause of caries is the action on the 
enamel of acids formed by the fermentation of sugars in the mouth 
has been criticised from many practical stand-points. The 
influence of vitamin D on the formation of strong enamel is be- 
coming widely recognised and whatever the cause of caries may 
prove to be it is obvious that the stronger the enamel the longer 
will it take for the offensive action to become dangerous. 

Inorganic Salts. Table 2 has been taken from the Composition 
of Optimal and Marginal Diets by Bacharach and Drummond, 
Chem, & Ind.i 1940, 37, and shows the daily requirements, for 

a man of 1 0 stone weight, of the elements occurring in inorganic 
salts. 


Table 2 



Marginal Diet 

Optimal Diet 

Non-Metals 

Phosphorus 

1-0 g. 

1-5 g. 

Chlorine 

7-0 g.(?) 

7*0 g. 

Iodine 

0-05 mg. (?) 

0*05 mg. 

Metals 



Sodium 

5-0 g.(?) 

5-0 g.(r) 

Potassium 

3*5 g.(?) 

3*5 g.(?) 

Calcium ! 

0-75 g. 

1-5 g. 

Magnesium 

+ ? 

0-5 g.(?) 

Iron 

10-0 mg. 

20*0 mg. 

Copper 

+ ? (inf.) 

3 *0 mg. (inf.) 

Cobalt 

-f (inf.) 

+ (inf.) 

Manganese 

? (inf.) 

? (inf.) 

Zinc 

? ? (inf.) 

? ? (inf.) 


inf. = argument by inference, e.g., from experiments on animals : 
+ = required, but quantity not known: ? = probably required. 

It is evident from the table above that there is veiy little exact 
knowledge as to which elements are needed in the diet or in what 
amounts. 
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Calcium deficiency results in badly formed bones and teeth. 
Even an abundance of vitamin D cannot make up for a lack of 
either calcium or phosphorus though it can rectify a harmful ratio 
of the Ca/P in the diet. Even if there is enough of both elements* 
calcification will be poor unless the faulty ratio is rectified by 
vitamin D. A deficiency of calcium also results in decreased 
gro'wth rate and premature death. Milk and green vegetables are 
the richest sources of calcium, but certain vegetables, e.g,, spinach, 
contain oxalic acid which precipitates the calcium in an insoluble 
and unavailable form. 

Cobalt has been shown to be necessary for sheep and cattle. 
A deficiency results in a blood disease known in different parts of 
the world as “Denmark disease,” “coast disease,” the “pines,” 
“bush sickness,” and “salt sick.” 

It is stated that the quantity of cobalt required to cure affected 
sheep is 1 mg. daily for 14 days (H. H. Corner, Brit, med, «/., 
ii/1939, 169). 

Copper is necessary also (in traces) for the formation of 
haemoglobin, though it does not form any part of the haemoglobin 
molecule. Many oxidases are Cu-protein compounds. 

Iodine, The development of goitre in inhabitants of districts 
where iodine is scarce is well known, as also is the striking effect of 
adding iodine to the drinking water or to the table salt in such 
districts. Mellanby distinguishes between simple and toxic 
goitres though it may be impossible to distinguish between the 
two by examining their microscopic structures. In “Nutrition 
and Diseases” ( 1 934), he says “The simple goitre is due primarily 
to a deficiency of iodine in the body whereas the toxic goitre is 
caused mainly by some mechanism pulling out the colloid with its 
active principle as soon as it is formed into the general circulation 
and thus producing a local absence of iodine in the gland itself, and 
excess in the blood. Both mechanisms produce thyroid hyper- 
plasia.” The simple form can be brought back to the resting stage 
by iodine therapy. The typical form associated with hyper- 
thyroidism can be brought partially back to the resting stage and 
kept there by continuous treatment. Occasionally after months or 
years complete involution is eJfiected. “Cessation of iodine 
administration at any stage short of complete involution of the 
gland is associated with dispersal of the accumulated colloid and 
exacerbation of symptoms of hyperthyroidism which may be very 
severe.” 

Iron is necessary for haemoglobin formation. When it is 
deficient in the food, anemia develops. Whole milk is deficient in 
iron but the new-born infant has large reserves in its liver. Not 
all iron present in foodstuffs is in an available form, and it has been 
claimed lately that more iron is assimilable from foods when 
ascorbic acid is taken also. Iron tonics have not been effective 
until foods containing vitamin C were taken. 
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Magnesium* When chlorine, potassium or sodium is withheld 
from the diet, excretion of these elements is reduced to a minimum 
and it may be several weeks before any symptoms of deficiency 
occur. On the other hand, when the amount of magnesium in the 
diet of young rats is reduced to 1 *8 parts per million, in 3 to 5 days 
they develop a condition of hyperaemia of the skin which increases 
up to the eleventh or fourteenth day when it begins to subside and 
is followed by pallor and finally by cyanosis. The rats show great 
irritability and by the eighteenth day any sudden disturbance 
startles the rats so much that they have convulsive seizures and 
eighty per cent, of them die, 

Manganese deficiency in the food of rats resulted in an 
inability of the mothers to suckle their young and an apparent lack 
of all maternal instinct. In the male rats there was degeneration of 
the testicles. In chickens this deficiency produced “slipped 
tendon” and eggs of low hatchability. 

Zinc is necessary for the growth of young rats and may be a 
factor in the beri-beri syndrome, for Eggleton has found that the 
Zn content of the epidermal structure of beri-beri patients was but 
half that of healthy persons. 

Other elements which are generally found in human tissues are 
arsenic, aluminium, rubidium, bromine, fluorine, silicon, barium 
and nickel, but none of them has been found to be essential for 
health and growth. Fluorine is harmful if more than a trace is 
present in the diet. Water containing more than 1 part of fluorine 
per miUion produces mottled teeth in children, but increased 
immunity to dental caries is associated with increased fluorine 
intake. The toxicity of aluminium was reviewed by Burn who 
estimated that the daily intake of this element by a human being 
might be as much as 13 mg., though ten times this amount had no 
ill effects. Beal et aL, by cooking food in glass and aluminium 
utensils respectively, showed that the amounts of aluminium 
taken up by neutral foods was negligible, and that the amounts 
taken up by acid foods or by foods cooked with bicarbonate of 
soda were larger but not serious. 

References to Inorganic Salts 

The inorganic elements in nutrition. — Nature^ Lond.^ ii/1940, 658. 

The zinc content of epidermal structures in beri-beri. — ^W. G. E. Eggleton, 
Biochem. J., 1939, 53, 403. 

The physiological action of aluminium. — H. Burn, Analyst, 1932, 428, 

Aluminium content of foodstuifs cooked in glass and aluminium. — G. D. 
Beal et al., Industr, Engng Chem., 1932, 24, 403. 

Significance of the ‘*Trace Elements’* in nutrition. — ^E. T. Underwood, Nutr. 
Ab^tr, Rev., 1940, 9, 515. 

Shortage of calcium in “Poorer-Class** diet, — K. H. Coward and E. W. 
Kassner, Brit, tried. J,, i/1938, 59. 

. Nutritional anaemia in infancy. — Helen M. M. Mackay, Spec, Rep. Ser., med. 
Res. Ccun., Land., No. 157, 1931. 

Nutritional anaemias of man and animals. — L. S. P. Davidson and I. Leitch, 
Nutr, Abstr. Rev., 1934, 3, 901. 

Magnesium and tooth formation. — Brit, med, J., ii/l941, 92. 

Fluorine and dental caries. — ^D. C. Wilson, Lancet, i/1941, 375. 
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Bibliography of references to the literature on the minor elements and their 
relation to plant and animal nutrition. — ^L. G. Willis (Chilean Nitrate Educational 
Bureau, Inc., New York). 

The sulphur content of foods (fresh, dried and cooked). — ^M, Masters and 
R. A. McCance, Biochem^ J.f 1939, 33, 1304. 

Trace elements in relation to hedth. Report of a discussion by the Nutritino 
Society. — Chem, & Ind., 1942, 463. 

The relationship of the iodine contents of water, milk and pasture to the 
occurrence of endemic goitre in two districts of England. — Rep, Ser, med. 
Res. Court., Land., 217, 1936. 


COMPOSITION AND CALORIE VALUE OF FOODS 

One gramme of either protein or carbohydrate yields on com- 
bustion 4*1 calories of heat. One gramme of fat yields on an 
average 9*3 calories, and one gramme of alcohol yields 7*0 calories. 

To calculate the calorie v5ue of any portion of diet, find the 
weights of protein, fat and carbohydrate in the portion from the 
percentage composition of the food, then multiply the weights of 
proteins and carbohydrate by 4*1 and the weight of fat by 9*3. 
The sum of these products is the number of calories available from 
the portion of food. The following figures have been selected 
from The Chemical Composition of Foods by R. A. McCance and 
E. M. Widdowson (^Spec. Rep. Ser. med. Res. Coun., Lond., No. 
235, 1940). 



g- 

per 100 

g. 


mg. per 100 g. 

Food 

Protein 
(N X 
6-25) 

Fat 

Avail- 

able 

carbo- 

hydrate 

(as 

glucose) 

Calories 

per 

100 g. 

Ca 

Fe 

Cereals and Cereal 
Food 







Arrowroot 

0-4 

0*1 

90*6 

374 

7*0 

1*95 

Barley, pearl, boiled , . 

2-9 

0*6 

27*6 

ISO 

3*4 

0*23 

Biscuits, cream crackers 

9-3 

330 

57*5 

579 

17*9 

0*96 

,, digestive 

Bread, white . , 

10-5 

20*5 

66*0 

505 

43*6 

1*57 

7*9 

0*7 

53*7 

260 

23*1 

1*0 

„ wholemeal 

8*4 

1*6 

43*8 

229 

30*0 

2*70 

Macaroni, boiled 

3-6 

0*6 

23*7 

119 

8*1 

0-45 

Oatmeal, porridge 

Rice, polished, boiled 
Sago (dry) 

1-5 

0*9 

8*2 

48 

6*3 

0*47 

2-3 

0*3 

29-6 

133 

1*3 I 

0*16 

0*3 

0*2 

94*0 

389 

9*8 1 

MS 

Tapicoa (dry) 

0*4 

01 

95*0 

392 

8*2 

0*32 

Dairy Products 



1 




Butter, fresh . . 

0*4 

85*1 

Tr. 

793 

14*8 

0*16 

Cheese, Cheddar 

24*9 

34*5 

Tr. 

423 

810*0 

0*57 

Cream 

1*8 

420 

2*3 

407 

59*2 

0*23 

Egg white 

9*0 

Tr. 

0*0 

37 

5*2 

0*10 

,, yolk 

Milk, fresh, whole . . 

16*2 

30*5 

0*0 

350 

131*5 

6*13 

3-3 

3*7 ! 

4*6 

67 

120*0 

0*08 

„ „ skimmed 

3*4 

0*2 

4*8 

36 

124*0 

0*08 
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g, per 100 

g- 


mg. pel 

100 g. 

Food 

Protein 
(N X 
6-25) 

Fat 

Avail- 

able 

carbo- 

hydrate 

(as 

glucose) 

Calories 

per 

100 g. 

Ca 

Fe 

Fruit {continued) 
Grapefruit 

0-6 

Tr. 

5*3 

24 

17*1 

0-26 

Lemons, whole 

0*8 

Tr. 

3*2 

16 

107*0 

0-35 

Melons, cantaloupe . . 

1-0 

Tr. 

5*3 

26 

19*1 

0*81 

Oranges 

0*8 

Tr. 

8*5 

38 

41*3 

0*33 

Peaches 

0-6 

Tr. 

9*1 

40 

4*8 

0*38 

Pears, English, eating. , 

0-2 

Tr. 

10*4 

43 

6*9 

0*22 

Pineapple, tinned in 
syrup 

0-3 

Tr. 

16-5 

69 

13*4 

1*70 

Pliuns, Victoria dessert 

0«6 

Tr. 

9*6 

42 

11*0 

0*36 

Prunes, stewed, with- 
out sugar . . 

0-9 

Tr. 

15-5 

67 

14*5 

1*12 

Raisins’ dried . . 

M 

Tr. 

64*4 

269 

60*6 

1*55 

Raspberries, raw 

0-9 

Tr. 

5-6 

27 

40*7 

1*21 

Rhubarb, stewed, with- 
out sugar . . 

0-4 

Tr. 

0*7 

5 

72-0 

0*28 

Strawberries . . 

0-6 

Tr. 

6*2 

28 

22*0 

0*71 

Sultanas, dried 

1*7 

Tr. 

64*7 

272 

52*2 

1*82 

Nuts 

Almonds 

20-5 

53*5 

4*3 

600 

247-0 

4*23 

Barcelona nuts 

12*9 

64-0 

5*2 

669 

170-0 

2*97 

Brazil nuts 

13-8 

61*5 

4*1 

645 

176-0 

2*82 

Chestnuts 

2-3 

2-7 

36*6 

185 

46-0 

0*89 

Cob nuts 

9-0 

36*0 

6*8 

400 

44-0 

1*06 

1 Coconut, fresh 

3-8 

360 

3*7 

366 

13-0 

2*08 

i Peanuts 

28*1 

49*0 

8-6 

606 

61-0 

2*04 

Walnuts 

12-5 

51-5 

5*0 

551 

61-0 

2*35 

Vegetables 

Asparagus, boiled 
(weighed as served) 

1*7 

Tr. 

0-6 

9 

12*9 1 

0*45 

Beans, baked . . 

6-0 

0-4 

17*3 

99 

61*6 

2*05 

„ butter, boiled . . 

7*1 

Tr. 

17*1 

99 

18*7 

1*67 

„ runner, boiled 

0*8 

Tr. 

0*9 

7 

25*6 

0*59 

Beetroot, boiled 

1*8 

Tr. 

9*9 

48 

30*0 

0*70 

Brussels sprouts, boiled 

2*4 

Tr. 


17 

27*1 

0*63 

Cabbage, Savoy, boiled 

1*3 

Tr. 

1*1 

10 

52*5 

0*72 

Carrots, old, boiled . . 

0*6 

Tr. 

4*3 

20 

36*9 

0*37 

Cauliflower, boiled . . 

1*5 

Tr. 

1*2 

11 

23*0 

0-48 

Celery, raw . . 

0*9 

Tr. 

1-3 

9 

52*2 

0*61 

Cucumber, raw 

0*6 

Tr. 

1-8 

10 

22*8 

0-30 

Leeks, boiled . . 

1*8 

Tr. 

4*6 

26 

60*5 

2-00 

Lettuce, raw . . 

11 

Tr. 

1-8 

12 

25*9 

0*73 

Marrow, boiled 

0*4 

Tr. 

1*4 

7 

13*6 

0*22 

Onions, raw . . 

0*9 

Tr. 

5*2 

25 

31*2 

0*30 

„ boiled 

0*6 

Tr. 

2*7 

14 

24*4 

0-25 

„ fried 

1*8 

33*3 

10*1 

359 

61-0 

0*59 

Parsnips, boiled 

1*3 

Tr. 

13*5 

61 

35*5 

0-45 

Peas, fresh, boiled 

5*0 

Tr. 

7*7 

52 

12*6 

1*22 

Potatoes, old, boiled . . 

1*4 

Tr. 

19-7 

87 

4*3 

0*48 

Radishes 

1*0 

Tr. 

2*8 

16 

43-7 

1*88 

Spinach, boiled 

5*1 

Tr. 

1*4 

27 

595*0 

4*00 

Swedes, boiled 

0*9 

Tr. 

3*8 

19 

41*5 

0*29 

Tomatoes, raw 

Turnips, boiled 

0*9 

Tr. 

2*8 

15 

13*3 

0*43 

0*7 

Tr. 

2*3 

12 

55*0 

0*35 

Watercress, raw 

2*9 

Tr. 

0*7 

15 

222*0 

1*62 
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g. 

per 100 g. 


mg. per 100 g. | 

Food 

Protein 
(N X 
6-25) • 

Fat 

Avail- 

able 

carbo- 

hydrate 

(as 

glucose) 

Calories 

per 

100 g. 

Ca 

Fe 

Sugars, Preserves and 
Sweetmeats 
Chocolate, milk 

7-4 

34-1 

52-3 

561 

175-0 

1-67 

,, plain 

4-6 

32-5 

58*7 

562 

26-1 

3-28 

Chutney, tomato 

M 

0-1 

37*2 

158 

26-2 

0-93 

Honey, in jars 

0*4 

Tr. 

76*4 

315 

S-3 

0-39 

Ice cream 

3-9 

13-2 

17-5 

211 

152-0 

0-21 

Jam, fruit with edible 
seeds 

0*6 

0-0 

69*0 

285 

24-2 

1-47 

Jam, stone fruit 

0-4 

0-0 

69-3 

285 

12-0 

1-02 

Maxmalade . . 

01 

0*0 

69-5 

285 

34-7 

0*58 

Syrup, golden 

Toffee, nome-made . . 

0-3 

0-0 

79*0 

325 

26-4 

1-45 

0-2 

6-2 

87*8 

418 

11-0 

0-55 

Beverages 







Boumvita, dry 

11-4 

7-5 

67-6 

394 

89-0 

3-3 

Bovril 

29 0 

0-7 

0-0 

125 

52-0 

12-1 

Cocoa powder 

20*4 

25*6 i 

35-0 

464 

51-2 

14-3 

Coffee, groimd, roasted 

12*5 

15-4 

28-5 

311 

133-0 i 

4-1 

Malted milk, Horlick’s 

14-4 

8-6 

70-8 

430 

272-0 

1-3 

Marmite 

10-0 

Tr. 

0-0 

41 

77-3 

5-2 

Ovaltine 

13-2 

7-9 

61*6 

378 

339-0 

3-5 

Oxo, cubes . . 

31 -9 

3-8 

0-0 

166 

101-5 

14-0 

Tea, Indian, infusion 

0-1 

0-0 

0-0 

<1 

0*3 

Tr. 

Virol 

4-6 

12*8 

59-6 

383 

108-0 

17-6 

Beers, etc. 







Pale ale, bottled 

0-2 

Tr. 

3-0 

56* 

13-6 

0-07 

Mild ale, bottled 
Strong ale 

0-3 

Tr. 

3-7 

50* 

12-7 

U-08 

0-5 

Tr. 

4-9 

78* 

16-9 

0-10 

Stout 

0-4 

Tr. 

41 

51* 

10-3 

0-14 


• Including calories yielded ^ alcohol ( » 7 cals, per g.). 
Tr. in the above colunms - TVace. 


GENERAL REFERENCES TO NUTRITION 

Nutritional science and its social aspects. — Sir R. Gregory, Nutr, Abstr, 
Bev., 1937, 7, 1. 

Nutrition and human welfare.— J, B. Orr, Abstr. Rev,, 1941, Ji, 1. 

Stupes in Nutrition. An inquiry into the diet of families in the Highlands 
and islands of Scotland. — E. P. Cathcart, A. M. T. Murray and J. B. Beveridge, 
Spec, Rep, Ser, med. Res, Coun,, Ix>nd., No. 242, 1940. 

A dietary survey in terms of the actual foodstuffs consumed. — ^E. P, Cathcart 
and A. M. T. Murray, Spec, Rep. Ser, med. Res. Coun.^ Land., No. 218, 1937. 

The nation’s larder in war-time.— V. H. Mottram, Brit, med. J., ii/1940, 62, 93. 

Chemical composition of vegetable foods.— M. Pyke, CheTiu & Ind.^ 1941, 457* 

il^ect of cooking on the nutritive value of vegetables. — ^M, OUiver, Ckem, & 
Ind., 1941, 586. 

Preparation and cooking of green vegetables. — Brit, med, J., ii/1941, 26. 
nutritive valiw of fruits, vegetables and nuts. — R. A. McCance, E. M. 
Widdowson and L. R, B. Shackleton, Spec. Rep, Ser. med. Res. Coun., Lond,, 
No. 213, 1936. 

The physiological bases of nutrition.— Bull. Hlth Org., 1936, 

5, 391, 

Determination of the caloric requirements of man. — B. Orr and I. Leitch, 
mtr.Ahsir,Bev„l^Zl,5QB. 

Trends in nutrition.— Sir J. Orr, Brit, med, i/1941, 73. 
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VITAMINS 

The number of vitamins thought to exist is increasing. Some, 
but not all of the newly discovered ones have been shown to be 
necessary to human beings. The chemical composition of 
vitamins A, Bi, C, Dg, Dg, E, K, riboflavin, nicotinic acid, pyri- 
doxine and pantothenic acid is known and some of them have been 
synthesised. On the other hand, “vitamin** Bg and “factor** Y 
are now thought to be identical with pyridoxine. Fresh evidence 
of the existence of the “casein factor’* has come from America but 
the factor has not yet been isolated. 

The first International Conference on the Standardisation of 
the Vitamins was held in June 1931. A second conference was 
held in June 1934, when the use which had been made of the 
standards since the first conference was discussed. Certain 
changes in the standards were made in accordance with the in- 
creased knowledge of the chemistry of the vitamins but the actual 
weight of a unit of each standard was adjusted so that the biological 
value of each unit remained unchanged. Plans for a third meeting 
of the Conference to be held in 1939 had to be abandoned owing 
to the outbreak of war. 

The Deftermination of Vitamins 

Vitamin A in liver oils and concentrates can be determined by 
physical methods, though there is still a lack of agreement between 
American and British workers as to the “conversion factor” to be 
used for converting the spectroscopic determination into the 
vitamin A value. The spectroscopic determination of vitamin A in 
butters and margarines is still uncertain. Vitamin Bi in pure 
solution can be determined by physical methods, but there is 
some disagreement as to the best method of extracting this factor 
from foodstuffs for its determination. Vitamin C in fruit juices 
can be determined chemically, but various modifications of the 
procedure have been advocated for its determination in urine and 
other body fluids and tissue extracts. Vitamin D must still be 
determined biologically even in liver oils and concentrates. 
Vitamin E in concentrates and pure solutions can be determined 
chemically. Work on the chemical determination of riboflavin, 
nicotinic acid, pyridoxine, and pantothenic acid is in progress. 
The proof that a chemical or physical method of determination is 
reliable depends on its agreement with biological determinations. 

A biological determination involves the simultaneous testing of 
the standard of reference, for animal reactions fluctuate from time 
to time to such an extent that no animal reaction at any time can 
be taken as an absolute measure of the activity of the dose given. 
It is only relative to the activity of the dose of standard tested 
simultaneously. 

The Permanent Commission on Biological Standardisation of 
the Health Organisation of the League of Nations have adopted 
the following units for international use: — 

(1) Vitamin A* The growth-promoting activity for rats of 
0*6ftg. of standard j8-carotene. 
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(2) Vitamin Bi* The vitamin Bi activity of 3 (ig, of pure 
synthetic vitamin Bi hydrochloride. 

(3) Vitamin C. The anti-scorbutic activity of 0*05 milli- 
gram of standard /-ascorbic acid. 

(4) Vitamin D, The anti-rachitic activity of 1 milligram of 
standard solution of irradiated ergosterol, or of 0*025 fig. of 
ctystalline calciferol, or of activated 7-dehydro-cholesterol. 

(5) Vitamin E. The vitamin E activity of 1 milligram of 
standard synthetic, racemic a-tocopheryl acetate (representing 
the average value for the total median fertility dose preventing 
resorption-gestation in rats deprived of vitamin E). 

All the International Standard preparations of vitamins are 
kept at the National Institute for Medical Research, London. 

The Biological Standardisation of Vitamins. — K. H. Coward, Nutr. Abstr, 
Rev., 1934-5, 705. 

An account of work carried out by many workers in preparation for the second 
International Conference on Vitamin Standardisation, 1934. — ^E. M. Hume and 
H. Chick- Spec. Rep. Ser. med. Res. Court., Land.. No. 202, 1935. 

• The adoption of crystalline vitamin Bi hydrochloride as the new international 
standard of vitamin Bi and comparison or its potency with that of the former 
standard. A summary of co-operative experiments organised by the Accessory 
Food Factors Committee. — Butt. Hlth Org. L, o, N., 1940-1, 9, 371, 

Other Units for Vitamin Activity Still in Use. Various units of vitamin 
activity were trsed before the International Standards of Reference became 
available, These units are still being used by some workers at the present day, 
and “factors** are used for converting into international units, the results ex- 
pressed in these units. The U.SJP. Revision Committee has suggested some of 
these factors, not with the purpose of encouraging the use of the old units but in 
order to give approximate values in intemationaf units of stocks of oils, already 
on the market, whose potencies have been stated in the old units. The U.S.P. 
Commission realises (as indeed do most other workers) that l^e old uxiits were 
defined as a certain amount of animal reaction which itself varied from time to 
time and in different laboratories according to uncontrollable conditions. This 
means that an oil assayed at 100 “units'* of vitamin D at one time might easily 
give a result of 200 “units” at another time or in another worker’s laboratory. 
In contrast to this, the international units are particular weights of particular 
preparations of the vitamins. Thus an estimation of the vitamin content of 
a substance made by comparing the effect of a dose of that substance with the 
effect of a dose of a standard at the same time on similar animals is independent 
of the sensitivity of the rats at the time that the test is made. Within the limits 
of experimental error the same estimation of the potency of an oil should be 
obtained by different workers regardless of the details of the technique employed. 

TTie Accuracy Obtainable in Biological Tests for Vitamins. The 
“error** of vitamin tests is summarised in the following table. (B.P. Comm., 
Report of the Sub*Committee on the Accuracy of Biological Assays.) 

Limits of Error 

. with varying numbers of animals 

Vitamin A 






Vitamin Bi 
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(a) Pigeons 

(b) Rats 

P - 0-99 
per cent. 

P - 0-95 
per cent. 


P« 0 -99 
per cent. 

P- 0 -95 
per cent. 

20 pigeons 

40 pigeons 

80 pigeons 

15 and 652 
27 and 377 
39 and 255 , 

24 and 417 
36 and 274 
49 and 204 

10 rats . . 
20 rats . . 
40 rats . . 

65 and 154 
74 and 135 
81 and 124 

72 and 139 
79 and 126 
85 and 118 


Vitamin C 



(a) Teeth 

(b) Growth (of rats) 

P - 0-99 
per cent. 

P - 0-95 
per cent. 

P - 0-99 
per cent. 

P - 0-95 
per cent. 

20 guinea pigs 
40 guinea pigs 
80 guinea pigs 

20 guinea pigs 
40 guinea pigs 
80 guinea pigs 

y ^ 3 

J.-2-S 

51 and 149 
65 and 135 
76 and 124 

36 and 164 
55 and 145 
68 and 132 

63 and 137 
74 and 126 
81 and 119 

51 and 149 
66 and 134 
76 and 124 

82 and 139 
86 and 124 
90 and 115 
At a leve 
just sufficiej 
tain weigh 
weeks. 

86 and 126 
89 and 117 
92 and 111 
. of dosage 

It to main- 
t for six 


y «= the amount of protection ranging from 0 to 4, 


Vitamin D 



(a) X-ray 

(6) Ash content 
of bone 

(c) Line test 

P - 0*99 
per cent. 

P- 0-95 
per cent. 

P « 0-99 
per cent. 

P- 0-95 
per cent. 

P- 0-99 
per cent. 

0-95 
per cent. 

20 rats . . 
40 rats . . 
80 rats . . 

63 and 159 
72 and 139 
79 and 126 

70 and 142 
78 and 128 
84 and 119 

59 and 170 
69 and 146 
77 and 130 

67 and 150 
75 and 133 
82 and 122 

49 and 215 
61 and 168 
71 and 144 

59 and 176 
68 and 146 
78 and 129 


In the Gfeneral Notices of the JB.P. Add. 1 it is stated that “statements of the 
errors of these assays arc based on the convention that, for practical piloses, 
a probability of 0 *99 is equivalent to certainty. Thus, the statement ^limits of 
error (P - 0-99) 95 and 105%’ means that it has been estimated that in 99 
assays out of 100 the result will be greater than 95% and less than 105% of the 
true result.” 

For references to the therapeutic uses of the vitamins^ see Vol. 7, 
and for details of methods of analysis hi urine and bloody see this 
volumCt pp. 669 and 699. 


VITAMIN A 

Chemistry of Vitamin It has been shown that, weight 
for weight, jS-carotene has one half of the biological activity of the 
purest forms of vitamin A prepared (see crystalline vitamin A, 
p. 736). As its molecular weight is about double the molecular 
weight of vitamin A, it is probable that each molecule of jS-carotene 
contains 1 active group and that it splits into 2 molecules, one of 
which is vitamin A and the other an inactive substance. 
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it suggests how the decomi>osition of both jS-carotenc and vitamin 
A takes place when geronic acid is formed. — ^Karrer> Morf and 
Schopp, Helv, chim, Acta^ 1931, 1431. 

The characteristics of the three carotenes are summarised 
in the following table: — 



M.p. 

Max. Absorption in CSa 

M 814 

a-carotene 

jS-carotene 

y-carotene 

183® 

183® 

174® 

509, 477, 448 

520, 485, 450 

533, 496, 463 

+ 323® 
Inactive 
Inactive 


Extracts of carotene from natural products contain much more 
jS-carotene than a-carotene. They contain very little, if any, 
y-carotene. 

a- and jS-carotenes can be separated by filtering a light 
petroleum solution through a closely packed column of air-dried 
calcium hydroxide. A wide band of yellow jS-carotene is retained 
in the column, and below it, separated by a white band of the 
calcium hydroxide, a narrower yellow band of a-carotene is 
formed. These parts of the coluxnn can be taken out separately 
and tibe carotenes removed by suitable solvents. 

The blue colour produced by the action of antimony trichloride 
on a-carotene gives only one absorption band, i.e., 542 m/jt. 
That produced by j8-carotene also gives one omy, at 590 m/t. 
Highly concentrated vitamin A may also be separated into two 
fractions by absolution in a column of calcium hydroxide: — 

(1) The a portion (a few per cent, only) which shows maximum 
absorption at 270 m/4. 

(2) The jS portion (the main portion) which shows maxinium 
absorption at 328 m/x. 

The blue colour given by antimony trichloride with the a 
portion shows at first only one band at 580 m/x but soon shows 
a band at 620 m/x. The j5-portion shows at once a band at 620 
m/x. — Karrer, Walker, Schdpp and Morf, Nature, Land,, ii/1933, 
26. 

Liquor Vitamini A Concentratus (B.P. Add. II). Deter- 
mined by the assay for vitamin A in relation to the standard 
preparation for vitamin A, it contains in 1 g. 50,000 units of 
vitamin A activity, and contains not more than 500 units per g. of 
antirachitic activity (vitanain D). Acid value, not greater than 2*5. 

Oleum Vitaminatum (B.P. Add. 11). Contains in 1 g. 1000 
units of vitamin A activity and 100 units of antirachitic activity 
(vitamin D). Acid value, not greater than 2-5. Unsaponifiable 
matter, not more than 2%.. 

Oleovitamina A et D {U.S.P. XII) contains in 1 g., natural 
vitamin A equivalent to 850 to 1100 U.S.P. units of vitamin A 
and natural or synthetic vitamin D equivalent to 85 to 1 10 U.S.P. 
units of vitamin D. 
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Oleovitamina A (U.S,P. XU) contains vitamin A (obtained 
from natural animal sources) 50,000 to 65,000 U,S-P. units in 
each g., and not more than 1000 U,S. P.^umts of vitamin D. 

Liquor Vitaminorum A et D Concentratus (B.P. Add, II), 
Contains in 1 g., 50,000 units of vitamin A activity, and 5000 
units of antirachitic activity (vitamin D). Acid value, not greater 
than 2*5. Determined by the assay of vitamin A in relation to 
the standard preparation of vitamin A and by the biological assay 
of antirachitic vitamin (vitamin D) in relation to the standard 
preparation of vitamin D. 

Oleovitamina A ct D Concentrata (U.S,P, XII) contains 
in each g., 50,000 to 65,000 U.S.P. units ojf vitamin A and 10,000 
to 13,000 U,S,P. units of vitamin D. Assayed by the U,S.P, XII 
process for vitamins A and D. 

Stability of Vitamin A. Vitamin A survives the high 
temperatures of distillation of concentrates, 137® under 0*00001 
mm. pressure and it is not destroyed by the ordinary cooking 
processes. The purest concentrates are also highly resistant to 
aerial oxidation at high temperatures. Both canned and frozen 
foods retain their vitamin A content for long periods, but rancid 
fats have a catalytic effect on their decomposition. 

The weight of a vitamin A concentrate heated in air or oxygen increases through 
absorption of oxygen. The alcohol is probably oxidised to aldehyde and the 
unsaturated linkages to peroxides which are immediately destroyed and form 
aldehydes and ketones which polymerise. Some oxidation products were 
devoid of biological activity but still showed spectroscopic absorption at 328 mn 
and gave purple colotirs in the SbCl» test, which would probably account for 
certam discrepancies between biological and spectrophotometric values of some 
concentrates. — ^F. A. Robinson, Biochem, J,, 1938, 32, 807. 

The vitamin content of canned foods is not signincantly inferior to that of 
fresh foods. As in the course of the canning process the air in the cans is reduced 
to vanishing point the thennolabile vitamins, which can withstand heat in the 
absence of oxygen, are little affected by the heating process. — Brit. med. J., 
i/1934, 629. 

While the vitamin in butter is not diminished by exposure to 120” for 4 hours, 
it is in the same period greatly diminished and in 12 hours completely destroyed 
if the butter is moroughly aerated during the heating. i.e., one must conclude 
that, though fairly resistant to heat, this vitamin is readily destroyed by oxidation. 
— Brit, med, 237; i/1922, 236. Heating at 120® and 32 hours aeration 

destroys it. — ^E. Mellanby, Brit. med. i/1924, 895. 

Vitamin content of Australian, New Zeuand and English butters. — M. E. F. 
Crawford, £. O. V. Perry and S. S. Zilva, Spec. Rep, Set. med. Res. Coun., 
Land., No. 175, 1932. 

The vitamin A jpotencies of various vegetables have been estimated quantita- 
tively in terms of the international unit by comparison with one sample of 
cod-liver oil of known potency, a test on me oil being made simultaneously 
with the test on each food substance. The boiling of the vegetables in a manner 
similar to that used in ordinary cooking did not destroy any vitamin A. Boiled 
carrots, cabbage and runner beans have been shown to be valuable sources of 
vitamin A, in view of the amount that can readily be eaten. Their potencies 
are about one-third, one-seventh, and one-tenth respectively of an average 
sanmle of summer butter, which contains 60 units per g, — K. H. Coward and 
B. G. E. Morgan, Brit. med. if., ii/ 1935, 1041, 

Effect of Solvents on Vitamin A Potency 

Solutionscontaining 0*2 mg. of carotene per millilitre, with and without 0*02g. 
of hydroquinone per millilitre, were stored in tightly stoppered test-tubes at 4®. 
The beat results were obtained with cottonseed oil as solvent, with which there 
was a loss of 10% in 5 months, while olive, com and coconut oils caused 25 
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to 50% destruction, not lessened by hydroquinone. With cottonseed oil at 4**, 
but exposed for 5 minutes daily to air and light to simulate the exposure during 
feeding tests, the loss during 5 months was 48%. Organic solvents were un- 
satisfactory. Destruction of the carotene can occur either by oxidation or by 
conversion to achroocarotene. — C. A. Baumann and H. Steenbock, J, bioL 
Chem., 1933, IQl, 561. 

A solution of 0*2% of carotene in olive oil containing 0*1% of hydr<K}uinone 
loses approximately half its vitamin A potency in a year; the effects of light and 
tei^erature are described. — "R. G, Turner, J. bioL Chem.f 1934, 105^ 448. 

The choice of solvent is of importance in connection with the vitamin A 
activity of carotene and cod-liver oil. — ^F. J. Dyer, K. M, Key and K, H. 
Coward, Biochetn. J., 1934, 28, 875. 

Vitamin A given as the free alcohol was absorbed from the gut of a human 
patient more completely than carotene.^ — J. C. Drummond, M. E. Bell and E. T. 
P alm er, Brit, med. J., i/1935, 1208. 

Vitamin A dissolved in liquid paraffin is not completely absorbed, and if 
the paraffin comes into intimate contact with the carotene of the food, that is 
dissolved and excreted with the paraffin in the faeces. — O. Anderson, Hospital- 
stidende, 1938, 81, Supplement, 29-41. 

Biological Determination of Vitamin The following 
is an abbreviated account of the method of assay given in the 
B.P. Add, I. Vitamin A is generally determined by its power to 
make rats resume growth after they have ceased to grow on a diet 
containing all factors known to be necessary for growth except 
vitamin A. A diet suitable for this purpose consists of; — 


Sodium caseinate 

... 15% 

Dextrinised rice starch 

... 73% 

Dried brewers*’ yeast ... 

... 8% 

Salt mixture 

... 4% 


In addition, about 1 0 units of vitamin D per week are given to 
each rat, for vitamin D is essential for growth as well as for 
calcification of bone. 

The salt mixture consists of; — 


Sodium chloride 

... 23-4 grammes 

Magnesium sulphate ... 

... 24-6 „ 

Sodium phosphate 

... 35-8 „ 

Potassium phosphate ... 

... 69-6 

Calcium acid phosphate 

... 68-8 

Calcium lactate 

... 15-4 „ 

Iron citrate ^ 

... 60 „ 

Potassium iodide 

... 0-2 gramme 


The diet may include also 15% of a vitamin- A-free fat in place 
of 15% of starch. 

Young rats weighing about 30 g. are given the above diet until 
they cease to grow. Each rat is weighed twice weekly. When 
three successive half-weekly weighings have shown that its weight 
has not increased by mote than 2 grammes it is allocated to one of 
four or five groups arranged so as to include equal numbers from 
each litter and equal numbers of males and females. Two of the 
groups are used for testing two doses of the standard preparation 
(e.g., 1 unit and 3 units), and the other groups for testing two or 
three doses of the cod-Hver oil being tested (e.g., 0*5, 1 and 2 mg.). 
The doses may be given daily or twice a week in equivalent amount, 
suitable solutions being made so that the required dose can be 
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administered as one or more drops. The rats are weighed once a 
week for three weeks, and the average increases in weight in the 
rats of the different groups are then determined. Comparisons 
are drawn between the groups receiving the cod-liver oil being 
tested and those receiving the standard preparation, the activity 
of the cod-liver oil being calculated in terms of the standard 
preparation. The range of doses proposed for the standard 
preparation and the cod-liver oil will be suitable for samples of 
cod-liver oil whose potencies range from about 500 units per 
gramme (when the doses 2 mg. of cod-liver oil and 1 unit of the 
standard preparation give equal results) to about 6000 units per 
gramme (when the doses 0*5 mg. of cod-liver oil and 3 units of 
the standard preparation give equal results). 

Only two groups of 10 rats each need be used if the relation 
between the average increase in weight and dose of vitamin A 
given has been previously determined. The rats in these groups 
then receive respectively 2 mg. of the cod-liver oil and 2 units 
of the standard preparation. If these groups give equal average 
increases in weight the potency of theoil is 1 000 units per gramme; 
otherwise, the potencies of the doses are not directly proportional 
to the mean increases in weight but to the amounts of vitamin A, 
previously determined by the special experiment as corresponding 
to the two mean increases in weight. 

Limits of Error* In an experiment in which 10 rats (5 males 
and 5 females) receive the standard preparation and 10 rats 
(5 males and 5 females) receive the preparation being tested, and 
in which the mean responses are equal, the limits of error (P = 
0-99) are 30 and 339% for a three weeks’ test and 37 and 272% 
for a five weeks* test. 

It is essential to dilute the cod-liver oil with the same oil that is 
used for dissolving the standard. Coconut oil and arachis oil 
have been found suitable diluents. 

An economy of animals and labour may be effected if many tests 
are to be carried out by first constructing a curve of response*** 
Five groups of about 12 rats each (6 males and 6 females), prepared 
as described above, are given daily doses of 0*5, 1 *0, 2*0, 4*0, and 
8*0 mg. respectively of a particular sample of cod-liver oil, every 
rat in any one group being given the same dose. At the end of the 
test period (say, 3 weeks), the average gains in weight of the 
different groups are found and plotted against the dose of cod-liver 
oil given. The resulting curve will probably be logarithmic. It is 
then used as follows. In every fresh test, one group of 8 to 10 rats 
prepared in the usual way is given a daily dose of, say, 1 mg. of 
cod-liver oil; another group of rats prepared in the same way is 
given a daily dose of, say, 2 units of the standard. The mean 
increases in weight in 3 weeks of the different groups of rats are 
calculated. The abscissa of the curve corresponding to each mean 
increase in weight is found. The ratio of these two abscissae gives 
the ratio of the vitamin A potency of the doses of cod-liver oil and 
standard respectively, from which may be calculated the vitamin A 
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potency of the oil. It should be stated as the number of International 
Units of vitamin A per gramme of cod-liver oil. 

More often nowadays, the rats prepared for a determination of 
vitamin A are divided into four groups, two groups being given 
two doses (in the ratio 2 ; 1) of the standard and the other two 
groups two doses (in the ratio 2:1) of the substance under 
examination. The slopes of the two curves of response so 
obtained (increase in weight against the log jo of the dose given) 
are averaged and used as the slope for determining the relative 
potency of unknown to the standard. The horizontal distance 
between the parallel curves through the ‘‘mid points” of the 
curves found experimentally is the log of the ratio of the vitamin 
A contents of the doses of unknown and standard given. 

The lixmts of error in the biological assay of vitamin A using the technique 
described by Morgan (Biochem. J., 1934, 28, 1178) for P 0*99 with 10 pairs 
of rats are 74 to 135%. The replacement of dextrinised rice starch in the 
S.P. Add. J diet by 30% of cocoanut-cake meal made it equal in all respects 
to Morgan’s diet, which causes better growth during the depletion and test 
periods. — ^N. T. Gridgeman, H. Lees and H. Wilkinson, J, Soc. chem. Ind., 
1940, 120. 

The curative method of assay for vitamin A involves a preliminary depletion 
period which causes variable pathological symptoms and, in consequence, serious 
discrepancies. — J. B. Orr and M. B. Richards, Nature, Lond., i/1934, 255. 

Chemical Determination of Vitamin A. The reaction of 
arsenic chloride or antimony chloride with fish-liver oil and 
concentrates (transient blue colour) is probably due to vitamin A, 
but other substances present in the natural oil interfere with the 
development of the blue colour to a variable extent. The test, 
therefore, can only be regarded as a qualitative one, or quantitative 
to a very limited extent, viz., an oil giving a deep blue colour is 
probably rich in vitamin A, one giving a faint blue, or no blue at 
all, is probably nearly or quite devoid of vitamin A. But of two 
oils giving the same colour value, one may contain four times as 
much vitamin A as the other when measured biologically. 

The blue value of a concentrate runs more nearly parallel with 
the biological value than the blue value of the oil itself. For 
crystalline vitamin A the Lovibond blue unit, determined by the 
antimony trichloride test, is equivalent to approximately 30 
international units. The best method of preparing the un- 
saponifiable fraction of an oil is that recommended by the 
Permanent Commission on Biological Standardisation. (See 
Evers and Smith, Quart. J. Pharm.^ 1934, 477.) 

The value of the antimony trichloride test has been enhanced by the develop- 
ment of the photo-electric colorimeter, which enables the elusive point of 
maximum intensity of the blue colour to be measured by a galvanometer. — 
W. E. Eddy, Chem. 8c Jnd., 1939, 33, 

Spectroscopic Estimation of Vitamin Am Vitamin A in fish- 
liver oils and in concentrates shows selective absorption at 328 m fx. 
The intensity of absorption at this wave-length of concentrates 
and of oils of more th^ 10,000 International Units of vitamin A 
per gramme may be taken as a quantitative measure of vitamin A. 
Cod-liver oils contain substances which interfere with the measure- 
ment of absorption and, therefore, the vitamin A in cod-liver oils 
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should be measured in the unsaponifiable fraction of the oil, not on 
the oil itself. The measurement is made by a spectrophotometer. 
It is always made on a 1 % solution in alcohol or in cyclohexane 
(chloroform is unsuitable) contained in a quartz cell through 
1 cm, depth of solution. The result is expressed as the value 
(“extinction coefficient”). It is the value of log Iq/I where 
lo is the incident light and I is the emergent light, e.g., a 1% 
solution of a concentrate in alcohol transmitted 5% of the 
incident light and absorbed 95%. Its value is, therefore, 

log lo/I = log-^ = 1*301. An oil that transmitted 10% and 


absorbed 90% of the incident light would have the value, 

EjL.=log 


The measurement of absorption at 328 mfi expressed as 
made under certain defined conditions, may be a 
reliable method for measuring the vitamin A content of liver oils 
and concentrates. As a means of converting values obtained for 
m/x into a figure representing the International Units 
of vitamin A per gramme of the material examined, the factor 
1 600 is recommended for adoption- It is desirable that, when a 
figure expressing the biologicsd potency of a preparation has been 
derived by the use of this calculation, the fact should be stated. 
— ^Reprot of the Second International Conference on Vitamin 
Standardisation, Bull. Hlth Org.^ L.O.N., 1 934. 

A carehilly planned experiment carried out by workers in nine different 
laboratories in Great Britam and the United States with a halibut-liver oil and 
a concentrate prepared from it showed that the biological value of the oil as 
stated in international unite of vitamin A was 1470 times the value. (A 
later calculation by improved methods changed this factor to 1570.) 

The result, therefore, provided no support for changing the value of 1600 
recommended by the International Conference (1934) for the conversion factor. 
Determinations of the eJ^j^ value of the remainders from the solutions used 
in the feeding tests showed that the oil itself had lost little or no activity during 
the test but that the concentrates had lost enough activity to account for the 
lower biological values found. It is suggested that other concentrates may have 
behaved in the same way, which womd account for the low biological values 
and, therefore, for the low conversion factors for concentrates found by some 
workers. — ^E. M. Hume, Nature^ Lond.^ i/1937, 467. 

A second collaborative experiment yielded no good evidence for departing 
from the figure of 1600 for the “conversion factor” adopted by the International 
Conference in 1934.— -E. M. Hume, NaturCt Lond.^ i/1939, 22. 


A third collaborative experiment on the potency of vitamin A p-naphthoate 
gave a value of 1770 for the conversion factor, American workers, however, 
repeatedly find a conversion factor round about 2000, but their biological 
values are determined by comparison with the first U,S.P, Reference Oil, 
whose potency, 3000 international units per gramme, was determined by com- 
parison with the first International Standard for vitamin A (1931). This proved 
to be a mixture of carotenes and the second International Standard of Reference, 
pure P-carotene, was perhaps imperfectly related to the first standard. The 
value obtained for the vitamin A potency of the U.S.P. Reference Oil in the 
second collaborative experiment of this series of tests against the second 
International Standard was 2600 with a conversion factor of 1820. The ratio 
of this figure, 2600, to the reputed value 3000 is the same as the ratio of the 
average conversion factor found in the three collaborative experiments (i.e., 1740 ) 
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to the conversion factor advocated by the U.S.P. The discrepancy is of 
greater importance in commercial transactions than in scientific work or the 
clinical use of oils. — ^E. M. Hume, Nature^ Lond.^ i/1943, 536. 

There is a substance in whale-liver oil which possesses biological activity, 
but of a lower order than vitamin A itself. Maximum absorption is at 285 to 
290 mu. The presence of this substance in a liver oil increases the absorption 
at 328 mu and would therefore falsify a determination of vitamin A based on 
its absorption at 328 myi. The absorption of any oil at 290 my. should therefore 
be determined and expressed as a percentage of the absorption at 328 my.. 
If this is more than 75%, the oil should be regarded with suspicion. — R. T. M. 
Haines and J. C. Drummond, Analyst^ 1938, 335. 

Solutions may be prejpared in ethyl or isopropyl alcohol, but the determination 
should be performed within an hour of making. If a condensed spark is used 
as a light source, it needs to be kept very accurately aligned; a hydrogen tube 
is preferable from this point of view. The photographic emmsion is best 
processed to a density of 0*6 for visual comparison. Unsaturated fatty acids 
can interfere, particularly with low potency oils, and also metallic substances 
such as copper and iron oleates. Numerous determinations on seven oils 
showed that the mean of two spectrophotometric results should be within 
2 per cent, of the true value. The mean conversion factor from to 

U.S.P. units was found to be 2137. — ^D. T, Ewing et al.y Industr. Engng Chem.' 
anal. Edn.)^ 1940, 639. 

Measurements of the absorption curves showed that on storage for some 
months the absorption of both oil and unsaponifiable matter decreased. The 
shapes of the absorption curves were the same for the unsaponifiable matter 
of me reference oil, distilled vitamin A esters and their unsaponifiable fraction, 
but a commercial concentrate showed a slight double peak at 280 my like some 
cod-liver oils. — R. L. Macfarlan et al., Industr. Engng Chem, (anal. Edn.) 
1940, 645. 

Free vitamin A (alcohol) in polar solvents seems to form some complex 
yielding extinction coefficients greater than those obtained in non-polar solvents, 
whereas the vitamin A ester forms no such complex. It is therefore recom- 
mended that a non-polar solvent should be used m estimations of the vitamin 
A in the non-saponifiable fraction of an oil. — D. C. M. Adamson and N. Evers, 
Analyst, 1941, 106. 

With the aid of a Beckman quartz photo-electric spectroscope, the influence 
of solvent on the ultra-violet absorption maximum of vitamin A has been 
examined. Special reference is made to differences in behaviour between ester 
and alcohol forms of vitamin A. — K. Morgareidge, Industr. Engng Chem. 
[and. Edn.), 1942, 700. 

Vitamin Aa* Differences int he chromogenic properties of fresh-water and 
marine fish-liver oils. The 693 my band developed on the addition of antimony 
trichloride to the liver oil of a fresh-water fish may indicate the existence of a 
second vitamin A with six conjugated ethenoid linkages and strong absorption 
at 345 to 350 and 280 to 285 my. Comparison of biological and spectrographic 
values is being made, but until both biological and spectrographic data have 
been accumulated ana examined, the accurate determination of the vitamin A 
content of liver oils of fresh-water fish, by physico-chemical methods, is not 
possible. — A. E. Gillam, I. M. Heilbron, E. Uederer and V. Rosanova, Nature, 
Lowd., ii/1937, 233. 

A possible vitamin Aj. The chromogenic substance giving rise to the sub- 
stance with absorption at 693 my on treatment with SbClj has been found in 
extracts from gold-fish eyes and brown trout. Direct absorption spectra showed 
three broad bands with maxima 470, 350 and 287 my, these varying in intensity 
with the 693 my band in the colour test. — R. Edisbury, R. A. Morton and 
G. W. Simpkins, Nature, Land., ii/1937, 234. See also Biochem J,, 1938,32, 
118; E. L. Gray, hiol. Chem., 1939, 13Z, 317; J. A. Lovem et ah, Biochem , ./. 
1939, SB, 325; ibid., 330. 

Vitanun A# probably functions in fresh-water fish in the same way as vitartiin 
A j^ctions in sea-fish. It has been found only in those mammals or birds 
which have been known to feed on fresh-water fish. Growth tests on rats 
indicate that vitamin Ag has some biological activity for the rat, but there is 
no suggestion at present that it is necessary for the human being* — Lancet, 
ii/1939, 345, 

For vitamin A content offish oils, see pages 288 and 769. 
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Crystalline Vitamin A. Vitamin A alcohol has been 
obtained by repeated fractional molecular distillation of con- 
centrates of vitamin A, substantially free from sterols, in a cyclic 
still of the type described by Hickman. It crystdlises from 
methyl alcohol at low temperatures in pale yellow crystals. When 
it is allowed to warm up slowly in an evacuated tube it melts at 
about 8° to a liquid which evolves vapour which may prove to be 
solvent of crystallisation and simultaneously becomes more 
viscous. When completely free from solvent in this manner, 
the product had a Carr-Price value of 92,000 and 328 m/i— 
1820 (in ethyl alcohol). The stearate, 4-nitroben2oate, diphenyl- 
acetate and acetate have been prepared from highly purified 
vitamin A, but have not been obtained crystalline. The crystal- 
line anthraquinone-2-carboxylate and 2-naphthoate of vitamin A 
have been prepared from material purified by molecular distilla- 
tion. These esters were foimd to resemble those prepared by 
Hamano from undistilled concentrates. Biological tests of these 
esters, carried out in two dififerent laboratories, gave a value of 

3.181.000 i.u. per gramme of vitamin A in the first ester and 

3.424.000 i.u. per gramme of vitamin A in the second ester. 
Since ^-carotene contains, by definition, 1,670,000 i.u. of vitamin 
A activity per gramme, vitamin A itself is twice as active as 
j8-carotene, weight for weight. — S. W. F. Underhill and K. H. 
Coward, Biochem. J., 1939, 55, 589. 

Crystalline vitamin A has been isolated from shark liver, ling 
cod liver, California jewfish liver and halibut viscera oils as 
yellow prisms melting at 63'’-64®. Evidence was obtained indicat- 
ing that the crystalline vitamin A of Holmes and Corbet (m.p. 
7*5°~8®) contained methyl alcohol. Crystalline vitamin A had 
a provisional biological potency of 4,300,000 U.S.P XI units 
per g. Its conversion factor, 2460, was higher than the conversion 
factor of vitamin A in fish-liver oils. The extinction coefficient 
of crystalline vitamin A at 328 mfi was 1780. The extinction 
coefficient of the vitamin A antimony trichloride blue colour at 
622 m/Lt was 4800. — ^J. D. Baxter and C. D. Robeson, Amer. 
chem, Soc.y 1942, 2416. 

The extinction coefficients of crystalline vitamin A acetate, 
vitamin A pdmitate and di-vitamin A succinate, prepared by 
esterification of crystalline vitamin A, have been determined at 
328 mfi. Similar determinations at 620 m/x of the antimony 
trichloride blue colours have also been made. The biological 
potency of the esters, adjusted for differences in molecular weight, 
was the same as t^t of crystalline vitamin A. Vitamin A 
acetate was the most resistant of the crystalline preparations 
to atmospheric oxidation and appears to be the most stable 
crystalline ester of vitamin A yet prepared. — ^J. D. Baxter and 
C. D. Robeson, J. Amer, chem, Soc., 1942, 2407. 

Attention is directed by the authors to the inconsistency of using a physical 
property that carotene does not possess, i.e., ultra-violet absorption, foi 
calculating activity in international units which are defined in terms of carotene 
when evidence is available that vitamin A and ^-carotene are not of equa' 
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biological value. Using a method of assay independent of the international 
stancwd preparation the authors claim that the value of the factor for con- 
verting the coefficient into international units for natural esterified vitamin 
A is about 3500, although the international value of 1600 is suitable for the free 
alcohol. In addition the authors believe that natural esterified vitamin A has 
twice the biological activity of vitamin A in the free state. — ^T. Moll and A. 
Reid, Z. physiol. Chem,^ 1939, 260, 9. 

Isolation of crystalline vitamin A. — N. Holmes and R. E. Corbet, J. Amer. 
chem. Soc., 1937, 59, 2042. 

Molecular distillation. Apparatus and methods. — K. C. D. Hickman, 
Jndustr. Engng Chem., 1937, 29, 968. 

Physiologically active cryst^ine esters of vitamin A. — S, Hamano, Set. 
Papers, Inst, physiol, chem. Research {Tokyo), 1935, 28, 69; ibid., 1937, 32, 44, 


VITAJVHN Bi 


Chemistry of Vitamin Bi* Vitamin Bj may be extracted 
from sources in which it occurs naturally, such as rice polishings 
and yeast, or it may be obtained synthetically. Crystalline 
compounds with hydrochloric, nitric and sulphuric acids have 
been prepared. In this country it has been given the name 
aneurine hydrochloride, but in America it is known as thiamine 
hydrochloride. 

Its formula is; — 


N = C - NHa,HCI 

I I 

CHa—C C CHa N 

” " Cl ■ 

N—CH CH 


CHa 

1 

.C « C - CHa - CHa-OH 


Aneurinae Hydrochloridum (B.P. Add. III). 
CiaHi,ON4ClS, HCl, HaO = 355-2. 

Contains 20*5 to 2M% of total Cl, and 10-4 to 10*7«o of Cl 
present as hydrochloride, calculated with reference to the dried 
substance. Ultra-violet absorption at 247 m/x in N/200 hydro- 
chloric acid, 425 to 450. A 5% aqueous solution has a pH of 3-4 
to 3*6. Loss at 105°, not more than 5%. Residue on incineration, 
not more than 0*1%. Assayed for total chlorine by addition of 
excess silver nitrate to an acidified solution and back titration 
with N/10 ammonium thiocyanate, and for hydrochloride by 
titration with N/10 sodium hydroxide to phenolphthalein. 
When tested by the biological assay of antineuritic vitamin 
(vitamin Bj) q.v. 1 g, contains 320,000 units. 

Thiaminae Hydrochloridum, U.S.P. XII, loses not more than 
5% in a vacuum desiccator over sulphuric acid for 24 hours — 
1*0 g. of the dried substance requires for neutralisation to 
phenolphthalein 28 to 30-5 ml. of N/10 sodium hydroxide. 
Nitrogen content of the dried substance, by Kjeldahl digestion, 
16*2 to 16*8%. Sulphur content of the dried substance, 
determined by ignition in a Parr peroxide bomb, and precipitation 
as barium sulphate, 9*3 to 9*8%. 
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For determination of thiamine hydrochloride in various 
preparations the biological assay of the U S,P. XII and the 
reference standard thiamine hydrochloride may be used. The 
activity of 3 micrograms of the U.S.P. reference standard thiamine 
hydrochloride is one U.S,P. unit of vitamin Bi, which is equal in 
value to the international unit of vitamin Bi. 

Pulvis Vitamini (B.P. Add. I). Determined in relation 
to the standard preparation of antineuritic vitamin (vitamin Bj) 
by the biological assay of antineuritic vitamin (vitamin Bj) 
contains 100 units of antineuritic vitamin (vitamin Bi) per gramme. 

Tabellse Thiaminae Hydrochloridi (U.S.P. XII). Contain 95 to 120% of 
the labelled amount of CiaHi,ClN 40 S,IlCl, including all tolerances. In the 
assay, a weighed quantity of powdered tablets is dissolved in approximately 
N/lOO hydrochloric acid and an aliquot of the solution treated with water 
and 0*78% w/v alcoholic solution of phenol. Thymol blue indicator and N/1 
sodium hydroxide are added until dkaline. After the addition of a freshly 
prepared, solution of diazotised p-aminoacetophenone, the solution is allowed 
to stand in the dark for 2 hours, and is then shaken vigorously with an accurately 
measured volume of xylene. The colour of the xylene solution is viewed 
transversely against a white background with control tests prepared con- 
currently using thiamine hydrochloride reference standard and containing 95, 
103 and 120% of the labelled amount of thiamine hydrochloride in the quantity 
of tablets used. The colour of the xylene solution is not lighter than the control 
containing 95% and not darker than the control containing 120% of thiamine 
hydrochloride reference standard. 

Perpolitiones Oryzse (U.S.P. XII). Rice polishings are required to con- 
tain not more than 40% of starch and not more than 10% of rice hull or other 
foreign matter. Starch is determined by hydrolysing the water-insoluble 
fraction with hydrochloric acid, neutralising, reduction of alkaline cupric 
tartrate solution and weighing the dried residue of cuprous oxide. Foreign 
matter is determined by passing through a No. 30 sieve. 1 ml. of Extractum 
Oryzse, U.S.P. XII, contains not less man 20 U.S.P. units of vitamin Bi, and 
represents approximately 14*5 g. of rice polishings. 

Stability of Vitamin JBi* In faintly acid or in acid media, 
the resistance of vitamin Bj to heat is considerable. In baking 
bread or biscuits, when the temperature of the interior of the loaf 
does not rise above 100®, no serious diminution in vitamin Bi 
content may be expected, provided that yeast has been used as 
the raiser, not alkaline baking powders. Crude concentrates of 
vitamin Bj have been kept in 99% alcohol at pH 1 -0 to 2*0 at 
room temperature for 3 years, but some highly purified prepara- 
tions gradually lost their activity under these conditions. 

Alkalis, on the other hand, cause ready destruction of vitamin Bj 
even at low temperatures. It is not oxidised by exposure to air or 
ozone. In acid solution it is stable to hydrogen peroxide, and to 
potassium permanganate. 

Biological Determination of Vitamin Bi. Vitamin Bj is 
determined either on pigeons or on rats. The cure of retracted 
neck in pigeons must be considered a more specific test for vitamin 
Bi than the resumption of growth in rats which have ceased to 
grow on a deficiency of that factor. 

The determination of vitamin by the use of pigeons 
is carried out as follows: — 

About a hundred pigeons are given a diet of polished rice 
in cages provided with open wire mesh screens to prevent 
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the birds from having access to their faeces. The faeces often 
contain vitamin Bj even when the diet does not and pigeons 
and rats will eat their own faeces when otherwise deprived 
of that factor. Fresh water is given daily. In 3 to 4 weeks 
many pigeons fed on a diet of polished rice will develop retracted 
neck, quite suddenly and generally overnight. Two or three doses 
of the substance under examination should be tested against one or 
two doses of the standard. Generally a dose of 30 mg. of the 
standard will produce a cure in 50% of the birds used for this test. 
In any test in which the result is necessarily either positive or 
negative (e.g., cure of retracted neck or failure to cure retracted 
neck; death of the animal or recovery of the animal) it is desirable 
to aim at a comparison of doses which bring about a 50% positive 
result. Thus it should be the aim in a test for vitamin Bi in pigeons 
to discover the dose of test substance and of standard which, in the 
particular lot of pigeons used, will both bring about 50% of cures 
in the groups of birds given those doses. Eight or ten birds 
should be used in each group. Often only about half of the 
pigeons given the diet of polished rice develop retracted neck; 
therefore it is necessary to start with about twice as many pigeons 
as it is proposed to use in the test. 

Comparison of the duration of cure of the same pigeons may 
also be made, and will, within the limits of experimental error, 
give the same result as the comparison made by the percentage of 
birds cured. 

Curves of response may be constructed for this test in the same 
way as the curve of response for the estimation of vitamin A, if 
many estimations of vitamin Bi are to be made. When this has 
been done one dose of the standard only need be tested simul- 
taneously with the test of one dose of the substance under examina- 
tion. The results are then calculated as in the vitamin A test. 

The determination of vitamin by the growth response 
of rats* The following is an abbreviated account of the method 
given in the B.P. Add, I. 

About ten young rats of 50 g, weight are given a diet containing 
all factors known to be necessary for growth except Bi- A suitable 
diet for this purpose consists of the following mixture thoroughly 
cooked by steaming for about three hours; — 

Sodium caseinate ... ... ... 100 grammes 

Rice starch 300 „ 

Salt mixture 25 „ 

Arachis oil or Cottonseed oil ... 75 „ 

Water 500 „ 

In addition about 5 drops of a good sample of cod-liver oil are 
given to each rat daily directly into its mouth to supply vitamins 
A and D. Vitamin Ba may be provided by administration of 1 ml. 
of an autoclaved extract of yeast. Throughout the whole test the 
rats* cages are provided with wire mesh grids to prevent the rats 
from having access to their faeces. 
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Rats fed on this diet will cease to grow in 2 to 3 weeks. As the 
rats become steady in weight, they are divided into two groups, 
each rat being put in a separate cage. The rats of each group 
receive respectively 10 mg. daily of the substance being tested or 
10 mg. (1 unit) of the standard preparation, for a period of four 
weeks. If the average increase in weight is then the same for both 
groups the vitamin of the substance being tested is equal to 
that of the standard preparation; otherwise the test is repeated 
using larger or smaller doses. Alternatively, for the first trial 
two doses of the substance being tested may be given and fourteen 
rats used. In each trial two rats should receive no dose; there 
should be a gradual decline in weight ending usually in convulsions. 

The activity of the preparation being tested is calculated from 
the dose which gives a result equal to that given by 1 unit of the 
standard preparation. 

Limits of Error, Increase in weight method. In an experiment 
in which five rats receive the standard preparation and five rats 
receive the preparations being tested, and in which the mean 
responses are equal, the limits of error (P = 0*99) are 65 and 
154% for a 3 weeks’ test, 

Thiochrome Test for Determination of Vitamin B, in Foodstuffs. 
The process is based on the method of Jansen in which the vitamin is converted 
into the strongly fluorescent compound thiochrome by alkaline oxidation, and 
the intensity of the fluorescence is then measured by means of a photo-electric 
cell in a Cohen fluorimeter. 

The finely ground or minced material is placed in 1 % HCl and the mixture 
vigorously stirred, just brought to the boil, then allowed to cool and made up 
to a convenient volume. Four 3 ml., aliquots of the filtered extract are added 
to a mixture of 2 ml. of methyl alcohol, 1 ml-i of 30% sodium hydroxide and 0, 
0’8, 1-0, and 1*2 ml. of 1% potassium fmicyanide. The solutions are well 
mixed and each is shaken with 13 mi. of wobutyl alcohol and centrifuged. 

10 ml. of the isobutyl alcohol layers are used for measurement of the fluorescence. 
The reading obtained vwth the solution containing no ferricyanide is subtracted 
from the other readings obtained in order to correct for any non-specific 
fluorescence. If the results on the three solutions containing femcyaiude dp 
not agree closely, ^e tests must be repeated, using other proportions of ferri- 
cyanide ^ until maximum fluorescence is obtained. The giedvanometer ^ is 
standardised a^unst the international standard adsorbate. For the determmation 
of vitamin in urine, concentration must first be effected by adsorption on 
fuller’s earth since the amount present is too small for direct determination. 
100 ml. of sample is brought to pH 4*5 with hydrochloric acid and treated 
with 1 g. of fuller’s earth. 20 mg. aliquots of the dried adsorbate are used for 
the assay. — ^M. A. Pyke, Biochem, J., 1937, 1958. Also: Nature^ Lond., i/1938, 
1141. 

Modifications and improvements are suggested. The method, originated 
by Jansen (Rec. trav. chim.^ 1936, 55, 1046)^ and improved by various workers, 
gives results in close agreement with biological assays, and has been applied to 
various types of natural products, induding grains and vegetables. — ^R. T. 
Conner and G. J. Straub, Industr. Engng Chem. {anal. Edn.\ 1941, 380. 

Sample extracted with 2% acetic acid and in a boiling water-bath for 15 
minutes. Subsequent treatment with Taka-Diastase unnecessary with flour. 
— Shetlar and Lyman, Cereal Chemistry, 1941, 666. 

Finely ground sample can be extracted with boiling 0‘4N sulphuric acid 
(pH 1 to 2) for 1 hour with continuous stirring. Cocarboxylase hydrolysed by 
treatment with Taka-Diastase or clarase mixture at 45® for 2 hours in a buffer 
solution of pH 4 -5. An aliquot portion of the cooled and centrifuged mixture 
is pipetted mto 2% acetic acid, heated to boiling and adsorbed on column of 
activated 60 to 80 mesh Decalso (synthetic zeolite). The thiamine can then be 
eluted with hot 25% potassium chloride and oxidised under controlled con- 
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ditions as to quantities of potassium ferricyanide, sodium hydroxide and iso- 
butyl alcohol. — Conner and Straub, Industr. Engng Chem. {ancd, Edn.), 1941, 
31, 380. 

Pyke’s method found unsatisfactory with yeast. It is recommended that a 
0*04N acetic acid solution of yeast be raised to boiling, cooled for 2 minutes, 
again brought to boiling and cooled to 37®. The pH is then adjusted to 4*0 to 
4*5 and treated with 0*05 g. Taka-Diastase at 37® for 4 hours, diluted and 
centrifuged. A hot acid extraction (without hydrolysis with Taka-Diastase) is 
satisfactory if no part of the Bx is present in phosphorylated form. — ^Dawson 
and Martin, J. Soc. chem* Ind,, Land,, 1941, 241. Dawson and Martin also 
prefer to use the visual method for estimation of thiochrome in meals and 
breads. They find that with some materials (e.g., brown meals) it is advisable 
to adjust the pH after 2 hours incubation with the pepsin-hydrochloric acid 
solution and carry out the Taka-Diastase treatment after adjusting the pH 
with 2M sodium acetate-acetic acid bufter(pH 4*6). — J. Soc. chcm. Ind., Land., 
1942, 13. 

Sample should be ground to at least 50 mesh and pepsin solution adjusted 
to pH of 2*0 to 2*5. Taka-Diastase digestion carried out at pH 4*7. Inter- 
fering substances removed by refluxing with methyl alcohol, followed by treat- 
ment with 1 ml. of 30% hydrogen peroxide after addition of potassium ferri- 
cyanide and sodium hydroxide. The need for control on the quantity of 
potassium ferricyanide is shown. — ^Johannson and Rich, Cereal Chemistry, 

1941, 473. 

Details for the oxidation of the extracted aneurine and the measurement of 
the intensity of fluorescence either vistially or photo-electrically. Sodium 
hydroxide is added before the potassium ferricyanide, otherwise low results 
are obtained. Extraction of aneurine from flour can be carried out without 
enzyme digestion, simply with dilute hydrochloric acid. — ^Nicholls et ah. Analyst, 

1942, 15 and 162. 

The method of iso-butanol extraction of the aneurine oxidised to thiochrome 
depends on a constant ratio between the aqueous and iso-butanol components 
of the standard and test solutions — the extraction of thiochrome by iso-butanol 
from an aqueous phase is incomplete. — ^Booth, J. Soc. chem. Ind., Land., 
1940, 181. 

Colorimetric Determination in Pharmaceutical Preparations. 
Thiamine will couple with diazotised p-aminoacetophenone to produce a 
purplish-red substance insoluble in water but soluble in organic solvents. 
The reaction has been adapted for the estimation of thiamine in pharmaceutical 
preparations colorimetrically. The standard solution consists of thiamine 
chloride 50 mg. dissolved in 500 ml. of 50% alcohol containing 1 drop of 4N 
HCl. Colourless test solutions are assayed by diluting until 1 ml. contains about 
100 microgrammes of thiamine, and placing 1 ml. of the diluted solution in a 
test-tube calibrated at 10 ml. To this is added 2 ml. of 50% alcohol and the 
tube is placed in a water-bath at 60®. After one minute is added one ml. of 
diazo solution A (prepared by mixing 10 ml. of jp-aminoacetophenone with 
2 ml, of 0*1% sodium nitrite solution, cooling in ice and finally adding just 
prior to use 3 ml. of N NaOH). The solutions are mixed, allowed to stand 
at 60® for 2 to 3 minutes, cooled, one drop of 4N HCl added and the volume 
adjusted to 10 ml. with isopropyl alcohol. The colour is then compared with 
that of a reference solution prepared by mixing 1 ml. of distilled water, 1 ml, of 
standard thiamine solution, 1 ml. of 50% alcohol and 1 ml. of diazo solution A. 
Details are also given for applying the method to elixirs and tablets, and an 
addendum to the paper describes the modifications rendered necessary by the 
presence of ascorbic acid, since the latter substance prevents the development 
of the colour. — ^M. E. Auerbach, J. Amer. pharm. Ass. (Sci. Edn.), 1940, 313. 

Fermentation Test for Estimation of Vitamin Bi and Aneurine, 
Depends upon the stimulation in the rate of alcoholic fermentation by yeast. 
Both natural Bi and synthetic aneurine are powerful accelerators. Yeast is 
added to the reacting solutions in sufficient quantity to ferment out the sugars 
as rapidly as they are formed and the carbon dioxide evolved is collected and 
measured at frequent intervals. The reaction mixture consists of 15 ml. of 
solution A (ammonium phosphate buffer — ^NHiHsPOi and (NH 4 ) 2 HP 04 in 
ratio 5 ; 3 — ^not more than 5% in reaction mixture), 15 ml. of solution B 
(desrtrose solution of not more than 40% concentration)', with salts of potassium, 
calcium, magnesium and traces of manganese and iron. Reaction mixture is 
placed in bottle, followed by 25 ml. yeast suspension and 45 ml. water. Initial 
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reading in gasometer made after 2 to 3 minutes — subsequent readings are 
made at convenient intervals, usually 15-minute periods. The solution or 
suspension under test (which should be sterilised and have an acid reaction 
prior to sterilisation) replaces a portion of the distilled water and the quantity 
should be equivalent to 2 to 5 gamma of the pure vitamin. 

Fermentation stimulation is not specific for thiamine and caution is needed 
in interpreting the results; correlation with animal growth or with crystalline 
compound taken as standard, should be carried out periodically. 2-Methyl- 
S-etlioxymethyl-6-aminopyrinudine is an interfering stimulator. — Schultz, 
Atkin and Fry, J. Am&r. chem. iSoc., 1937, 59, 2457. 

The effect of stimulation by nicotinic acid is eliminated by including in all 
tests I'O mg. nicotinic acid; no further stimulation is obtained with larger 
amounts. — J. Amer, chem. Soc.^ 1938, 60^ 1514. 

A further modification in which any stimulation not due to tliiamine is 
eliminated by destruction of the thiamine with sulphite and the fermentation 
procedure repeated — any stimulation found in these conditions is substracted 
from the original values with the imtreated samples. — J. Amer. chem. Soc,, 

1941, eS, 632. 

A modified micro-fermentation method for the estimation of thiamine. 
— ^E. S. Josephson and R, S. Harris, Indttstr. Engng Chem. {anal. Edn.). 

1942, 755. 

For determination of Vitamin Bi inflottr, see p. 818. 


VITAMIN Ba 

Chemistry of Vitamin JBa. The factor originally known 
as vitamin B 2 has for some time been recognised as consisting of 
at least three parts: (1) Riboflavin, for which the synonym vitamin 
B 2 may be retained; (2) Nicotinic acid, previously known as the 
P P factor; (3) Pyridoxine, previously known as vitamin Be. 

Riboflavina (J5.P. Add. VI). Melts with decomposition at 
about 280 ® 'Od at 20°, — 110° to — 130°, calculated with reference 
to the substance dried over sulphuric acid and determined within 
30 minutes of the preparation of a 0-5% w/v solution in 1*5 ml. 
of N/10 alcoholic potassium hydroxide (carbonate free) and 
sufficient carbon dioxide-free water to produce 10 ml. Loss on 
drying over sulphuric acid, not more than 1*5%; ash, not more 
than 0*5%. Nitrogen content, by Kjeldahl method, 14*5 to 
1 5*2%, calculated with reference to the dry substance. A suitable 
micro-analytical method may be used if desired. Riboflavinum, 
U.S.P. XII, complies with the same standards; ocd at 25°, deter- 
mined on a 0*5% solution prepared as above, —112° to —122°, 

Riboflaviij has the formula: 

CHa-CHOH-CHOH-CHOH-CtlaOH 
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Evidence given to show that a disease occurring in Malaya (particularly in 
- institutions) in wliich the main lesions in the early stages are eczema of the 
scrotum and of the angles of the mouth, and in the late stages combined 
degeneration of the cord and poor vision, is due to avitaminosis Ba. It is curable 
in the early stages by the use of yeast or Marmite, fresh or autoclaved. — V. 
Landor and R. A. Pallister, Tram. R. Soc. trop.^ Med. Byg., ii/1935, 133. 

. The chief symptoms of ariboflavinosis are cheilosis, ocular lesions, seborrhoeic 
dermatitis and characteristic glossitis. Most of these symptoms clear up readily 
when treated with riboflavin; the ocular lesions, if not too advanced, mso yield 
to the treatment. The daily dose of riboflavin used by different workers to 
bring about cure ranges from 2 to over 50 mg. This would indicate that the 
requirement for prevention of symptoms of ariboflavinosis is somewhat below 
2 mg. a day and this would appear to be about the usual daily intake in the 
diet. — Brit. nied. «/., i/1942, 156. 

Riboflavin is essential to growth and to normal nutrition at all ages. When the 
food is poor in riboflavin for any considerable length of time digestive dis- 
turbances, nervous depression, general weakness and deterioration of tone, 
and poor condition of the eyes and skin are apt to develop; the incidence of 
irrfectious disease is likel 3 ?; to be increased, vitmity diminished, life shortened, 
and the prime of life seriously curtailed by the unduly early development of 
the physical mamfestations of old age. On the other hand, riboflavin has been 
found, like calcium, to confer increasingly beneficial results with increasingly 
liberal intakes up to levels of from two to four times as high as that of minimal- 
adequacy for pennanently normal nutrition. And it may prove of much signifi- 
cance for continuing human progress that further increases in the riboflavin 
content of the diet, beyond the zone in which the individuals of the first genera- 
tion show immediately tangible response, still seem to confer additional benefit 
upon the offspring. — Sherman, Chemistry of Food and Nutrition (Macmillans 
1941). 

Tabellae Riboflavinse (U.S.P. XU), Contain 95 to 120% of the labelled 
amount of Ci 7 H 2 oN 40 fl, including all tolerances. Assayed by dissolving a 
weighed quantity of powdered tablets in water, allowing to stand in the dark, 
decanting or filtering in diffused light, and comparing in matched tubes the 
colour of the clear solution with control solutions prepared from reference 
standard riboflavin containing in the same volume 95, 105 and 120% of the 
quantity of riboflavin represented in the tablets taken for the assay. If the test 
solution is filtered, the control solutions must also be filtered. When viewed 
transversely against a white background the test solution is not lighter than the 
solution containing 95% and not darker than the solution containing 120% of 
riboflavin reference standard. 

Stability of Riboflavin. Protected from light it is stable 
at ordinary temperatures. In solution riboflavin decomposes 
under the influence of both visible and ultra-violet light, the 
chain of reactions depending on pH, presence or absence of 
oxygen, intensity of illumination, temperature, etc. In the dark, 
acidified solutions of riboflavin are stable. For example, a 
solution of pH not above* 6*5 may be kept at 100° in the dark for 
one hour without appreciable decomposition. Riboflavin is 
quite stable to oxidising agents, but is reduced by many reducing 
agents. — A. Osol, Amer. J. Pharm., 1941, 268. 

Determination of Riboflavin in Foodstuffs. A quantity of the food 
containing not more than 200 y of flavin is weighed into a 250 ml. stoppered 
bottle and a mixture of 10 ml. of methanol (technical grade may be used) and 
40 ml. of dilute hydrochloric acid is added. After shaking well the bottle is 
incubated at 37® for 48 hours with occasional shaking. The contents are then 
centrifuged — ^if large amounts of protein are present 1 ml. of concentrated 
hydrochloric acid is added first. The supernatant liquid is transferred to a 
250 ml. distilling flask, the residue in the tube is repeatedly centrifuged with 
methanol until no more colour is extracted, and the mixed supernatant liquid 
and washings are distilled under reduced pressure until the alcohol has been 
removed. The heat should be derived from an electric heater covered with 
asbestos paper so as to prevent leakage of light, the progress of distillation being 
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observed by a red light. The occasional bubbling of air through the apoaifttiw 
prevents reduction of flavin. When the volume is reduced to 40 ml., the 
IS transferred to a 250 ml. stoppered bottle, if necessary after centrifugini? 

3 g. of fuller’s earth and 3 ml. of concentrated hydrochloric acid added SlS^ 
well and place in a rocking machine for 1 hour. Again centrifuge, reiect^Z 
supemat^t liquid even if coloured, add 50 ml. of pyridine-methanol-wa^ 
mixture (1 : 1 : 4) to the fuller’s earth adsorbate in a 250 ml. stoppered bottS 
and shake in the rocking machine for 1 hour. Again centrifuge, transfer th^ 
clear hqmd to a distilling flask, completely extract the fuller’s earth by washSe 
with successive quantities of methanol, adding the washings to the distilHno 
flask, and distil until the volume is reduced to 2 ml. Transfer the residue to a 
small centrifuge tube, rinsing the flask thoroughly with acetone. Stir, acain 
centrifuge, note the volume of supernatant liquid and transfer it to a test-tube 
Adjust the pH to 7*0 by means of alkali (centrifuging again if necessary) The 
clear solutton is made up to a definite volume and its fluorescent colour is 
compared against a riboflavin standard.— G. N. Murthy, Indian J. med. Res. 
1937 . 1083 . ** 


Fluorometric method for determinmg the riboflavin content of foodstuffs. 
— ^A. Z. Hodson and L. C. Norris, J. bioL Chem.. 1939, 131, 621: also M 
Swaminathan, Indian J. med. Her., 1942, 30 ^ 23. 

The method of Hodson and Norris has been modified, and fair agreement 
pbt^ed between results from this method and biological determination,— 
W. S. Jones and W. G. Christiansen, J. Amer.pharm. Ass. (Set. EdnS, 1940 270 
After extracting and treating with clarase as for the thiamine determination* 
m riiquot cont^ng 5 ju,g. of thiamine and 1 ag. of riboflavin is poured into 
above the other). The upper tube contains activated 
60 to 80 mesh Decalso to absorb the thiamine and the other contains activated 
Supersorb (Mer s earth) to absorb the riboflavin. This is eluted with 28 ml 
of 20% pyridine in 2% acetic acid, followed by small portions of eluant to 
give 50 To a IS ml. aliquot in a brown bottle is added 1 ml. of 40% freshlv 
prepared potassium permanganate and after 1 minute 3 ml, of hydrogen 
peroxide, shaken vigorously and stood until effervescence has ceased. Filter 
511 for transnussion of incident light and filter 351 for the fluorescent light 
are used for companson with the standard solution of 0-0856 ug. of riboflavin 
per ml. m pyndme-acetic acid md give the highest reading with the lowest 
blank. — Comer and Straub, Industr. Engng Chem, {anal. Edn.\ 1941, 385, 
Microbiolosical Method for the Assay of Riboflavin, Assay tubes 
are prepared front stock solutions; 50 ml. photolyzed sodium-hydroxide- 
treated peptone solution, 50 ml. cystine hydrochloride solution, 5 ml. yeast 
supplement, 5 im. glucose, 2-5 ml. solution A (potassium hydrogen phosphate, 
potas^um dihydrogen phosphate), 2*5 ml. solution B (magnesium sumhate 
neptanyorate, sodium chloride, ferrous sulnhate bftntabvHi-QtA 


and diluted to 250 nfl. 5 ml. is placed m bacteriological test-tube, riboflavin 
extract added and made up to 10 ml. Assay tubes are autoclaved at 1 kg./sq. cm. 
tor 15 minutes and cooled. For the inoculum, a stab from a stock culture of 
J n c ^ ^ of oasal medium to which has been 

added 0-5 to 1 -0 ug, of riboflavin per 10 mL Culture is incubated 24 hours at 
37 and the cells centrifuged out aseptically and resuspended in an equal 
volume of sterile 0-9% sodium chloride solution. One drop of this suspemion 
assay tube. Inoculated assay tubes are incubated at 
* 5 J ^ ^ Standard tubes are set up at the same time and 

stmdard curves constructed (0-0, 0-05 to 0-5 ag. ribeSavin). 

Response detemuned: (1) measurement of turbidity produced by growth 
of orgamsm, using Evelyn photo-electric colorimeter, 540 mu filter (unsmtable 
for turbid or highly floured solutions), or (2) measurement of acid produced 

hydroxid,. using 

given-Snen and Strong. 

The presence of ^arch has a marked stimulatory effect on the growth of 
^ac^ba^lus ca^«— fictitious results produced in cereal products. Overcome 
^ treatoent of the aqueous extract with Taka-Diastase.— Andrews, Boyd and 
lerry. Cereal Chemistry ^ 1942, 55. 


I^eteiyninaiion in Liver Extracts, 
extract into a 50 ml. separa ting funnel. 


Pipette accurately 1 ml. of liquid 
In the case of extracts containing a 
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large amount of riboflavin, it is desirable to dilute the extract suitably with 
water and take 1 ml. of the mixture. Add 1 ml. of N/(l hydrochloric acid, 
mix, add 10 ml. of acetone slowly with continuous mixing. Add 10 ml. of 
chloroform, shake, allow to separate. Run off the lower layer into a 100 ml. 
separating funnel. Continue the acetone-chloroform treatment of the upper 
layer in exactly the same manner until the lower layer ceases to give a blue 
fluorescence when examined in “black light** (filtered ultra-violet radiation). 
Reserve the extracted upper layer. Extract the combined lower layers with 
5 ml. portions of water until no more fluorescing material can be removed. 
Discard the extracted lower layer and combine the aqueous extracts, extracting 
with successive quantities of chloroform in order to remove any blue fluorescing 
material. Transfer the aqueous extract, freed from blue fluorescing materi^ 
to a suitable roimd-bottomed fliask, add the reserved upper layer and remove 
acetone by heating in a vacutim to a temperature of 35“ to 40“. Add N/1 
sodium hydroxide till just pink to phenolphthalein which is used as an internal 
indicator, and make up to a volume of 30 ml. Transfer to a shallow evaporating 
dish, adding an equal volume of N/l sodium hydroxide. Expose to unfiltered 
ultra-violet radiation for a suitable time. Transfer the irradiated solution to a 
200 ml, separating funnel, add a 20% solution of citric acid until the mixture 
is faintly acid to phenolphthalein, and extract with 10 ml, quantities of chloro- 
form until no more fluorescing material is removed. Bulk the chloroform 
extracts to a suitable volume and compare the fluorescence of 10 ml. of this 
with prepared luminflavin standard tubes. — G. E. Shaw, Quart. J. Pharm., 
1939, 541. 

Acidum Nicotinicuin (B.P. Add. IV). 

123’ 1. Loses not more than 1% at 100° and then contains not 
less than 99*5% of the pure acid. Determined by titration 
with N/10 sodium hydroxide to phenolphthalein. Arsenic limit, 

2 parts per million. Lead limit, 10 parts per million. Residue 
on re-ignition with sulphuric acid, not more than 0»2%. The 
U.S.P. XII requires the same purity on the substance dried for 

3 hours over sulphuric acid. 

It has the formula: 


HC 


HC 


A 




C-COOH 

I 

CH 


N 


TabeUae Acidi Nlcotinici (C7.5.P. KII). Contain 95 to 120% of labelled 
amount of CoHsOaN, including all tolerances. Assayed by extracting four 
times widi boiling neutral alcohol, dilution of the combined alcoholic extracts 
followed by evaporation and finally titrating against N/10 sodium hydroxide, 
using phenolphthalein indicator. 

Determination of Nicotinic Acid in Foodstuffs, A hot aqueous extract 
of the test substance is dwroteinised with lead acetate followed by sulphuric 
acid and decolorised at pH 10 with charcoal. The extract is brought to pH 
7*5 and an aliquot portion treated with aqueous cyanogen bromide solution. 
After half an hour aqueous aniline solution is added and the greenish-yellow 
colour extracted with amyl alcohol. The colour is compared with a standard 
similarly prepared from nicotinic acid, and 0-01 mg. of nicotinic acid is easily 
detected. The method depends on the assumption that nicotinic acid and its 
pellagra-preventing derivatives constitute the major portion of the pyridine 
compounds present in foodstuffs. — ^M. Swaminathan, Nature. Lond.. i/1938, 
830. 
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K6nig in 1904 described the reaction of pyridine, cyanogen bromide and an 
aromatic amine, which gave a yellow to a yellowish-green colour. It has been 
found that by buffering the solution at pH 6*1 by a phosphate buffer and 
determining the colour intensity by the extinction method, the extinction 
coefficient is directly proportional to the pyridine derivative concentration. 
The method is sensitive to a strength of 1 microgramme per ml. — H. Kringstaad 
and I. Naess, per Nature^ Lond., ii/1938, 1003. 

The most satisfactory chemical method of determining the nicotinic acid 
content in various foodstuffs and tissues is that in which the pyridine nucleus 
is broken down by cyanogen bromide and aniline to give a yellow compound 
which is measured colorimetrically. Liver was found to contain 1 -2 mg. per g. 
dry weight. Assuming a daily human requirement of 25 mg. nicotinic acid, 
it is concluded that i lb. of fresh liver or i lb. lean meat will suffice. In 
general, natural foods contain from 1 to 100 mg, of nicotinic acid per 100 g. 
dry material.' — C. A. Elvehjem, per Trap. dis. BulLy 1941, 398. 

A photo-electric method based on the cjrano-p-aminoacctophenone reaction 
has been applied satisfactorily to the determination of nicotinic acid in pharma- 
ceutical products. By treating the alkali hydrolysates of materials containing 
the acid with acetone, substances, such ^ salts, proteins and coloured com- 

f ounds, which interfere with photo-electric measurement are removed. — W, S. 
ones, J. Anier. pharm. Ass. (Sci. Edn.), 1941, 272. 

A measured amount (up to 9 ml.) of aqueous solution (containing 0-005 to 
0-25 mg. of nicotinic acid) is heated for 5 minutes at 75° to 80° and 1 ml. 
cyanogen bromide (4%) added, and placed on water-bath for 6 minutes. 
After cooling, 10 ml. of saturated aqueous solution metol (p-methylaminophenol 
sulphate) is added and diluted to 20 ml. After standing at room temperature 
for 1 hour (excluded from light) the strength of the colour developed is measxired 
in a Pulfrich’ photometer (filter S43) against a blank solution containing the 
same quantities of reagents. Claimed to be sensitive to 0 -005 mg. with great 
accuracy. 

In organic material containing nicotinic acid as a component of cozymase or 
Warburg’s coferment, it must be liberated and the nicotinamide hydrolysed. 
The material (say 5 g.) is added to 10 ml. of 2N sodium hydroxide and kept in 
boiling water-bath for 30 minutes, cooled, and 1'8 ml. of hydrochloric acid 
(36%) added drop by drop and shaken (pH 4 to 6). After cooling, diluting 
to 20 ml. and standing for 20 minutes the mixture is centrifuged. 1 ml. of the 
clear liquid is vigorously shaken with 9 ml. of acetone and centrifuged for 3 to 
4 minutes, 3 ml. of acetone layer and 3 ml. water are mixed and the acetone 
evaporated with a water vacuum pump. After transferring to a 20 ml. flask 
with N/15 potassium dihydrogen phosphate (volume not more than 9 ml.) 
the colour reaction is carried out in this practically clear, colourless solution. 
— ^Bandier and Hald, Biochem. J., 264. 

The quantity of material containing about 0*4 mg. nicotinic acid can be 
suspended in 75 ml. of water, autoclaved 15 minutes at 10,500 kg, per sq. m. 
cooled, centrifuged, decanted and adjusted to 80 ml. After making alkaline 
with 20% sodium hydroxide, it is heated on steam-bath for 30 minutes to 
liberate the nicotinic acid from its amide, cooled and 2 ml. of 4% sodium 
bicarbonate solution followed by 1-5 ml. hydrochloric acid added, adjusted 
to pH 6-0 to 6-2 with 10% hydrochloric acid and diluted to 100 ml. 5 ml. 
in reaction tube, with 5 ml. of pH 6-0 potassium hydrogen phosphate-sodium 
hydroxide buffer solution is heated at 80° for 10 minutes; then 2 ml. of cyanogen 
bromide (sat. bromine water decolorised with 10% potassium cyanide) kept at 
80° for a further 4 minutes; cool rapidly and after 4 minutes 0 -2 ml. of p-amino- 
acetophenone solution (10% in 28 ml. of 10% hydrochloric acid w'ith water 
to 100 ml.) added. After standing in the dark for 15 minutes and adjusting 
to 13 ml. the colour is extracted with ethyl acetate. Concentration of the colour 
complex is estimated in aliquot on the basis of the observed extinction values 
(Conning filters 038 and 511) against extinction values with 0, 20 and 40 mg. 
of added nicotinic acid, allowance being made for a blank without addition of 
cyanogen bromide. — Arnold et al., Industr. Engng Chem. {anal. Edn.), 1941, 62. 

Above methods not suitable for starchy products unless submitted to 
diastasis. — Bina, Thomas and Brown, Cereal Chemistry, 1941j 661. 

Phosphomolybdic acid suggested as a precipitant for nicotinic acid (2*5 g. 
phosphomolybdic acid warmed with 20 ml. 20% HCl and 20 ml. water, 
cooled, filtered and diluted to 50 ml). Aliquot containing 0*1 to 1-0 mg. 
nicotinic acid is treated with 0-2 to 0-3 ml. phosphomolj'bdic acid solution. 
Pi-ecipitate dissolved in 0-lN sodium hydroxide and reduced with 1 ml. of 
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stannous chloride in hydrochloric acid (10 g. in 25 ml.) and the colour produced 
by this reduction of the phosphomolybdic acid measui*ed in a tintometer. — 
Daroga, Soc. chem, Ind.^ Lond., 1941, 263. 

A comparison is made of methods used for the extraction and assay of 
nicotinic acid from animal and plant tissues. — ^V. H. Childerin and R. R. 
Williams, Jndiistr. Engttg Chem. (anal. Edn.), 1942, 671. 

For determination of nicotinic acid in flour ^ seep. 818. 

Nicotinamidum (B.P. Add. VI). CeHcNgO — 122-12. 
Dried over sulphuric acid in a vacuum desiccator for 18 hours it 
loses not more than 0*5% and then contains not less than 98-5% 
of CcHeNaO. Residue on re-ignition with sulphuric acid, not 
more than 0-1%. Arsenic limit, 2 parts per million. Lead limit, 
10 parts per million. Assayed by hydrolysis with test solution of 
sodium hydroxide, distillation into excess N/10 sulphuric acid 
and back titration with N/10 sodium hydroxide using methyl red 
as indicator. Nicotinamidum, U.S.P. Xlly complies with the 
same standards. 

Tabellse Nicotinaaddi (U.S.P. XIJ). Contain 95 to 120% of the labelled 
amoimt of CaHeNaO, including all tolerances. Assayed by refluxing 3 times a 
weighed quantity of powdered tablets with alcohol, filtering the alcohol after 
each extraction, collecting the insoluble residue on the filter and washing the 
flask and filter with alcohol, removing most of the alcohol, transferring the 
residual solution to a Kjeldahl flask, adding water and 30% sodium hydroxide 
solution, distilling into an excess of N/10 sulphuric acid and finally titrating 
the excess acid with N/10 sodium hydroxide using methyl red indicator. 

Pyridoxine* Vitamin CsHuO^N = 169-2. Before 
its isolation in 1938 by Keresztesy and Stevens this vitamin was 
given a variety of names by different workers, including “factor 
Y,** “factor I,” vitamin H” and the “anti-dermatitis vitamin.” 
Vitamin Bs, a factor necessary for the growth and well-being of 
pigeons, is also now thought to be the same substance. 

Pyridoxine occurs naturally in cereals and seeds, yeast, rice 
bran, egg yolk, liver, etc., and may be prepared synthetically as 
2-methyl-3-hydroxy-4 : 5 (hydroxymethyl)-pyridine. It is a 
white, odourless, crystalline powder, with a bitter taste, melting 
at 157° to 160°, with decomposition. 

Pyridoxine has the formula: 


CH.>OH 



N 


The structure of vitamin Ba. — ^E. T. Stiller, T. C. Keresztesy and J. R. 
Stevens, J. Amer. chem. Soc., 1939, 67, 1237; see also S. A. Harris, E. T. Stiller 
and K. Folkers, ibid., 1242. 

Synthetic vitamin Ba. — S. A. Harris and K. Folkers, Science, 1939, 89, 347; 
ibid., J. Amer. chem. Soc., 1939, 61, 3307. 

Vitamin Be first became known as the “rat antidermatitis factor,’* but there 
has been some confusion between the condition produced by a lack of vitamin 
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Be and that produced by a lack of other members of the B complex. Chick 
et at. cleared up the position considerably and showed that rats deprived of 
vitamin Be only developed the characteristic dermatitis and, in time, a tendency 
to fits of an epileptic nature. Pure vitamin Be cured these rats. — Biochem, J 
1940, 34, 580, 595. 

In human nutrition vitamin Be has been found to relieve symptoms (extreme 
nervousness, insomnia, irritability, abdominal pain, weakness and difficult 
in walking) in patients whose typically pellagrous and neuritic condition had 
been cured by nicotinic acid and vitamin Bj, but whose diet had remained 
unchanged and whose unhealthy condition had obviously been due to a lack of 
several factors. — ^T. D. Spies et al., J, Amer. med. Ass., ii/1939, 2414. 

Six patients with pseudohypertrophic muscular dystrophy were greatly 
improved by injections of 50-500 mg. per week of vitamin Be. — W. Antopol 
and C. E. Schotland, J. Amer. med. Ass,, ii/1940, 1058. 

Determination of Pyridoxins^ Since the discovery of 
vitamin Be several biological assay procedures for this factor have 
been proposed. Most of them have been based on the cure of 
acrodynia produced on a vitamin Bo-deficient ration or on a 
combination of growth and the cure of acrodynia of vitamin Bg- 
depleted rats. Colorimetric methods of assay have also been 
developed. 

A biological estimation of pyridoxine based entirely on the growth response 
of vitamin Bg>deficient rats supplemented either with synthetic pyridoxine 
or the substance to be assayed.— T. W. Conger and C. A. Elvehjem, J. biol. 
Chem., 1941, 138, 555. 

Colorimetric determination of vitamin Bg. The vitamin reacts with 
2,6-dichloroquinonechloroimide giving a blue colour. — J. V. Scudi, J. bio. 
Chem., 1941, 139, 707. 

The Denis phenol reaction and formation of carbopyridinium cyanin com- 
pound from the methyl ether methyl iodide of B#. B# can be liberated from 
naturally occurring materials by pepsin digestion, removal of proteins with 
sodium tungstate and of purines, pyrimidines and amidazole bases by silver 
nitrate. — Industr, Engng Chem. {anal. Edn.), 1941, 13. 

Diazotised sulphanilic acid gives colour reaction with Vitamin Bg — M. 
Swaminathan, Nature, 1940, 780. 

Pyridoxine Hydrochloride. C8HiiOsN,HCl = 205*56. 
Pyridoxine is usually supplied in the form of the hydrochloride, 
which is prepared synthetically by a reaction between ethoxyacetyl- 
acetone and cyanoacetamide. It occurs as a white odourless, 
crystalline powder with a saline taste and a melting-point of 
206° to 208°. It is soluble 22 in 100 of water, 1*1 in 100 of 
alcohol (95%), and slightly soluble in other solvents. 

Stability of Pyridoxine Hydrochloride* It is reasonably 
stable to light and air. In solutions above pH 6 it decomposes, 
rapidly so on heating them; below pH 5 solutions are reasonably 
stable. Aqueous solutions have a pH of about 3. It is oxidised 
by strong oxidising agents and aqueous solutions are coloured 
red by ferric salts. 

Pantothenic Acid. CoHi^OgN = 219*14. This factor, 
which was first isolated by R. J. Williams in 1 938 from raw liver 
and which was found to possess the property of stimulating the 
growth of yeast, has been identified as the “chick anti-dermatitis 
factor.” It has also been spoken of as the “liver filtrate factor,” 
i.e., a factor present in the filtrate from liver extracts after various 
other factors (notably, vitamin Bi, riboflavin and pyridoxine) have 
been removed. It has also been found in similar ye^t filtrates. 
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It is possible, however, that these filtrates contain other substances 
of a vitamin-like nature in addition to pantothenic acid. There is 
some evidence, though it is not yet definitely established, that 
“factor W/’ an additional nutrient required for the growth of the 
rat, and the ‘*anti-grey-hair-factor,’* necessary to prevent greying 
of the hair of black rats, may be identified with pantothenic acid. 

Pantothenic acid has been identified as a derivative of j3- 
alanine, namely, iV-( a-y-dihydroxy- p, jS-dimethyl-butyryl)-/?'- 
alanine. It has been synthesised and is available in the form of 
its dextrorotatory calcium salt (calcium pantothenate). 


It has the following formula: 

Ctig OH 


HOCH^-C-CH-CO-NH-CHa-CHs-COOH 


CH« 

Nature and partial synthesis of the chick antidermatis factor. — ^D. W, Woolley, 
H. A. Waisraan and C. A. Elvehjem, J. Amer, chem. <Soc., 1939, 977. 

The structure of pantothenic acid. — ^R. J, Williams and R. T. Major, Science, 
1940, 91, 246. 

Improved synthesis of pantothenic acid. — ^D. W. Woolley, J, Anter. chem. 
Soc.. 1940, 62, 2251. 

The total synthesis of pure pantothenic acid. — E. T. Stiller et aL, J. Amer. 
chem. Soc., 1940, 62, 1785. 

A deficiency of pantothenic acid in the diet of rats leads to nose-bleeding, a 
sticky exudate on the eyelids and depilation about the nose. Post-mortem 
examination revealed necrosis of the adrenals and some damage to the testes. 
The spleen and pancreas were apparently not affected. — Daft et cA., Publ. Hltk 
R^. Wash., 1940, 55, 1333. 

It has not yet been shovm that pantothenic acid is necessary for human 
nutrition. That it may be so was concluded from the effect obtained by injecting 
calcium or sodium pantothenate (in amounts up to po mg.) into 28 cases of 
beri-beri, pellagra and riboflavin deficiency in which the pantothenic acid 
content of the blood had been 20 to 50 % lower than normal. Both the pantothenic 
acid and the riboflavin content of the blood were increased. Injection of large 
doses of riboflavin in cases of cheilosis raised the pantothenic acid content of 
the blood. Hence the function of pantothenic acid is probably associated with 
that of riboflavin. — ^T. D. Spies et al., J. Amer. tried. Ass., i/1940, 523. 

Pantothenic acid is apparently closely allied with the cumulative effect of 
the vitamin B complex and has been shown to have a sjfnergjistic effect in the 
human system in association with riboflavin. Pantothenic acid, or its calcium 
salt, is to be considered a necessary comtituent of all preparations intending 
to produce the therapeutic effect of the vitamin B complex. — Amer. prof. 
Pharm., 1941, 298. 

VITAMIN B, 

Chemisirj; of Vitamin B,. Little is known of this factor beyond the fact 
that **sometlung’* occurring in dried yeast and wheat embiyro is necessary to 
prevent loss of weight in pigeons fed on a diet of polished rice supplemented 
with liberal amounts of vitamin Bi. 

Stabitiiy of Vitamin B,, This factor is thermolabile. — Spec. Rep. Ser. med. 
Res. Court., Land., No. 167, 1932, pp. 165-6. 


VITAMIN B 4 

Chemistry of Vitamin B 4 . This factor is found in bakers* yeast and can 
be separated from the watery extracts of vitamin Bj by adsorption on Norite 
charcoal at pH 1 *0. It is a base and forms a crystalline hydrochloride of the 
composition C 4 H 4 N«,HCl,i^Hj| 0 . It is precipitated by phosphotungsde acid 
(pH 2-0 to 4'0), mercuric sulphate, picric acid, picrolonic acid and gold chloride. 
Pauly and nitroprusside tests are negative. — ^Kinnersley, 0*Brien, Peters and 
Reader, Btochem. J., 1933, 225. 
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Symptoms of vitamin B* deficiency in rats are different from the symptoms of 
Bx deficiency. Vitamin B* has not yet been shown to be necessary for human beings. 

Stability of Vitamin B*. Vitamin B* is thermolabile. It is most stable 
in 20% acetone-water solution at pH 3*0. 

THE “CASEIN FACTOR'^ 

Strong evidence of the existence of still another vitamin necessary for growth 
was found by Coward, Key and Morgan {Biochem. «/., 1929, 695). It was first 
detected in a particular form of casein (light, white, B.D.H.) and later 
found in milk (as was to be expected), in lettuce, wheat embryo, liver and, to a 
less extent, in lean meat. It was absent from dried yeast, marmite, etiolated 
wheat shoots, agar, etc. It was almost impossible to extract it from casein or 
wheat embryo. It is probable that it is identical with “physin,” a substance 
found to be necessary ror growth of the young rat and present in liver. — Mapson. 
Biochem. J,, 1932, 970 and 1061. * 

VITAMIN C 

Chemistry of Vitamin C. Szent-Gy6rgyi isolated vitamin C 
from the suprarenal glands and from various fruits and vegetables. 
It has since been analysed and also synthesised. 

Its formula is: — 

CO --.C(OH) = C(OH) -CH~CH0H~-CH20H 

! o [ 


It has been named ascorbic acid. 

Acidum Ascorbicum (B.P. /). 176*1. Con- 

tains not less than 98% of (igHgOa vyhen dissolved in a mixture of 
equal volumes of dilute sulphuric acid and water and titrated with 
N/lOO iodine using mucilage of starch as indicator. M.p., 190° to 
192°, with decomposition; specific rotation of 2% w/v solution 
in water, + 22° to + 23°, in methyl alcohol + 50° to + 51°, and 
in 12 ml, of N/1 sodium hydroxide with water to 100 ml. + 112° 
to + 115°; ultra-violet absorption in 0*002% w/v aqueous 
solution of pH 3 or less, at 245 mju,, 550. May also be tested by 
the biological assay of antiscorbutic vitamin (vitamin C) and 
should contain 20,000 units of antiscorbutic activity (vitamin C) 
in 1 gramme, Acidum Ascorbicum, U.S.P. XII, after drying for 
3 hours over , sulphuric acid in a vacuum desiccator, contains not 
less than 99% of CcHsOg- M.p., 189° to 192°. ajj at 25° of 10% 
solution, + 20*5° to +21*5°. 

Tabell® Acidi Ascorbic! {IJ.SJ*. XII). Contain 95 to 120% of the 
labelled amount of C^HgO#, including all tolerances. In the assay, a weighed 
quantity of powdered tablets is dissolved in recently boiled and cooled water 
and titrated in the presence of dilute sulphuric acid against N/10 iodine,- using 
starch indicator. 

Stability of Vitamin C. Vitamin C is, in general, the most 
readily oxidised of all the vitamins and it rapidly undergoes 
oxidation on exposure to light and heat. Its oxidation is much 
more rapid in alkaline than in acid solutions, its point of maximum 
stability being about jbH 5*4. It is markedly catalysed by even 
traces of copper. 

Titration with 2 ; 6-dichlorophenolindophenol shows a variation in ascorbic 
acid content of both fresh lemon and orange juices. The method has been used 
to test the value of preservatives and sterilisation. Fresh filtered lemon juice 
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pasteurised for 1 hour at 65” lost all its reducing power in 12 days when left 
exposed to air. The same juice treated with sulphur dioxide^ instead of being 
pasteurised, completely lost its reducing power in 26 days when there was access 
of air. Sealed out of contact with air, the juice retains its activity ve^ much 
longer when pasteurised or preserved with sulphur dioxide, — A. H, Bennett, 
Analyst^ 1934, 91. 

By the titration method it has been shown that the reducing power of orange 
juice is higher and more constant than lemon juice; and, in storage with preser- 
vatives to prevent fermentation, the reducing power may disappear completely 
in a few weeks. Acid and heat produce the same effect.— A. H. Bennett and J. D. 
Tarbert, JBiochem. J., 1933, 1294. 

The ascorbic acid content of fruits and vegetables with special reference to the 
effect of cooldng and canning. — ^M. Oliver, J, Soc. chent. 2nd., Land., 1936, 153T. 
See sUso Analyst, 1938, 63, 2; J. Soc. chem. Ind., Lond., 1941, 60, 586. 

Sodium chloride inhibits the oxidisation of ascorbic acid. Thus vegetables 
cooked in water containing sodium chloride retain their ascorbic acid better 
than those cooked in distilled water. — ^A. Hygaard and H. W. l^smussen. 
Nature, Lond., ii/1938, 293. 

Biological Determination of Vitamin C. The biological 
assay of vitamin C must be carried out on guinea-pigs, for rats do 
not develop scurvy when fed on a diet deficient in vitamin C. 
The earliest signs of scurvy are seen in certain changes in the 
structure of the teeth. This can be used for the estimation of 
vitamin C. The changes have been carefully described by Hojer 
{Acta paediair.f Stockh.^ 1924 (suppl.), and BriU J. exp. Path.y 
1926, 356). The extent to which the changes may take place in 
2 weeks when guinea-pigs are fed on the scorbutic diet plus 
graded amounts of vitamin C have been described by Key and 
Elphick {Biochem. J,, 1931, 888), who also described a curve of 
response to vitamin C in the same paper. 

The following are abbreviated accounts of the methods of 
assay given in the B.P. Add. I, 

(a) Tooth Method. Guinea-pigs vreighing from 250 to 300 g. 
receive a basal diet free from vitamin C for fourteen days. A 
suitable diet consists of: — 

Bran 45% 

Split oats 25% 

Dried skimmed milk 30% 

In addition each guinea-pig receives about 10 drops of a good 
sample of cod-liver oil twice a week. 

For the experiment two groups are used, each of 10 guinea- 
pigs, one group receiving daily doses of the standard preparation 
and the other of the preparation being tested, for 14 days. A 
daily dose of the standard preparation is 1 mg. (20 units), and that 
of the preparation being tested an amount expected to contain the 
equivalent of 1 mg. The guinea-pigs are killed, the jaw-bones 
removed,- decalcified, the roots of the incisor examined histo- 
logically, and the average degree of protection from scurvy of 
each group, as shown by the extent of disorganisation of the 
structure, is determined. The degree of protection may be 
represented by the figures 0 to 4, a moderate degree of protection 
being represented by the figure 2*5. If the average degree of 
protection of the two groups is equal then the activity of the 
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preparation is equal to that of the standard preparation. Other- 
wise, and if more exact information is required, the test is repeated, 
using the same dose of standard preparation for one group and for 
the other group a dose of the preparation being tested, which, 
judging from the first test, is likely to produce a degree of protec- 
tion equal to that produced by the dose of the standard preparation. 

Limits of Error, In an experiment in which the average effect 
(degree of protection from scurvy) is estimated for 10 guinea-pigs, 
the following statements can be made: — (1) There is no conclusive 
evidence of the presence of vitamin C unless the effect is greater 
than 1‘6 units. (2) Two preparations can be shown to differ 
significantly in their activity only when their effects differ by more 
than 1 unit. (3) When the effect of each preparation is 2*5, the 
limits of error (P ~ 0*99) are 36 and 164%. When the effect of 
each preparation is 3*0 units, the limits of error (P — 0*99) are 
51 and 149%. 

(b) Increase in weight method. Young guinea-pigs weighing 
250 to 300 g. receive unrestricted quantities of a diet free from 
vitamin C. A suitable diet consists of: — 

Wheat bran ... ... 6 parts by volume 

Barley meal 2 „ „ „ 

Wheat middlings 3 „ „ 

Fish meal 1 „ „ „ 

Crushed oats 4 „ „ „ 

In addition 40 to 60 ml. of autoclaved milk made up from dried 
powder is given to each guinea-pig every day. On this diet the 
guinea-pigs will develop scurvy and die in from 4 to 5 weeks. 
Groups of five guinea-pigs are given daily doses of 0*5 and 
0*25 mg, of the standard preparation and of the preparation being 
tested, a group of five animals being used for each dose of the 
two preparations. In every group the daily dose is continued 
for not less than 42 days (preferably 60), and the animals weighed 
twice a week. The guinea-pigs are then killed and the signs of 
scurvy assessed. If the average growth and degree of protection 
from scur\y of the groups receiving the doses of the preparation 
being tested is equal or nearly equal to that of the other groups, 
the activity of the preparation is equal to that of the standard. 
Otherwise, and if more exact information is required, the test is 
repeated using fresh groups of guinea-pigs for the same dose of 
the standard preparation and other groups for doses of the 
preparation being tested, which, judging from the first test, are 
likely to produce a degree of protection equal to that produced 
by the doses of the standard preparation. 

Limits of Error. In an experiment in which ten guinea-pigs 
receive the standard preparation and ten guinea-pigs receive the 
preparation being tested in a 6 weeks* test, and in which the 
dosage is just sufficient to maintain the mean weight constant, 
the limits of error (P ~ 0*99) are 82 and 139%. If the mean 
response is larger, the error is also larger. 
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Chemical Determination of Vitamin C* Ascorbic acid 
has strong reducing properties. Thus its concentration in fruit 
juices may be measured by means of a N/1000 (or M/2000) 
solution of 2 : 6-dichlorophenolindophenol. If ascorbic acid is 
present the solution is decolorised. The reaction is not specific, 
glutathione and cysteine giving the same reaction, but in juices 
which are known not to contain these substances, the reaction 
may replace the more laborious biological estimation. Solutions 
of potassium permanganate are also decolorised by ascorbic acid, 
forming a faintly brownish liquid. It also reduces silver nitrate 
solution, producing a black precipitate, and potassiocupric 
tartrate solution, producing a yellowish precipitate. 

2 : 6-dichlorophenolindophenol does not measure dehydro- 
ascorbic acid or any non-reducing complex of ascorbic acid. 
The dehydroascorbic acid may be reduced and the non-reducing 
complexes be hydrolysed by a solution of stannous chloride in 
hydrochloric acid. Ascorbic acid is then destroyed by a treat- 
ment with ascorbic acid oxidase, obtained in the form of cucumber 
juice. Total ascorbic acid is obtained by the difference between 
titrations with indophenol before and after this enzyme treatment. 

The reduced form only exists in vegetable tissue; it is oxidised by an oxidising 
enzyme to dehydroascorbic acid on exposure to air. This can be prevented by 
the addition of a strongly ionised acid to the extract which destroys the oxidising 
enzyme. — ^Mack and Tressler, J. biol. Chem,, 1937, iJ3, 735. 

An assay method depending on a stable potassium iodate solution as the 
standard oxidant. At the same time use is made of the Sj^ecific oxidation of 
ascorbic acid by 2 : 6-dichlorophenolindophenol. 2NHC1 is added to 10 ml. 
citrus juice to give a solution of O-l to 0*5N. Indophenol dye (0-5 to 1*0 
mg./nd.) is added until one drop of dye solution remains in oxidised form. 
Approximately 10 ml. of a 0 'IN potassium iodide solution added and titration 
completed electrometrically with 0-lN potassium iodate (added drop by drop 
at intervals of 5 seconds). Another 10 ml. juice is treated with the iodate 
solution alone at the same acidiw and iodide concentration, to give the total 
reducing capacity of the juice. The difference between the two figures gives a 
measure of the vitamin C content of the juice. — ^Ramsey and Colichman, 
Xndustr, Engng Ckem. {anal. Edn.), 1942, 319. 

A direct titration with potassium iodate solution in the presence of acidified 
potassium iodide solution is adequate for the determination of ascorbic acid in 
citrus juices, as no interfering substance is present. End-point is said to be 
satisfactorily sharp. — ^Ballentine, Xndustr. Engng CJiem. {anal. Edn.), 1941, 
XSf 89. 

Interference of tannin with the dichlorophenolindophenol method can be 
removed; tannin-containing drugs extracted with 5% trichloracetic acid, 
adjusting to pH 3*8 with sodium acetate-acetic acid solution and tannin pre- 
cipitated with lead acetate solution. If carried out rapidly, little oxidation of 
ascorbic acid occurs. — ^Mirimanoff and Toledo. Quart. J. JPharm., 1941, 188. 

Tmnins in fresh and dried fruits removed by 5% trichloracetic acid and 
precipitation as above, or by extraction by boiling for 4 to 5 minutes with 5% 
metaphosphoric acid. — ^Minmanoff and Mori, Quart. J. Pharm,^ 1941, 199. 

A new procedure to eliminate the interference of a variety of extraneous 
substances in the assay of ascorbic acid has been worked out. The method 
depends upon the fact that ascorbic acid is rendered feebly reducing by reaction 
with formaldehyde at pH 3*5, whereas a number of interfering substances are 
rendered feebly reducing at pH 1*5. The assay is carried out imder carefully 
controlled conditions at pH 1*5 and standard solution of 2 : 6-dichlorophenol- 
indophenol is added in drops of definite size. The titration is continued to a 
persistence of limited time. Corrections are made for small amounts of un- 
titrated ascorbic acid present at the end-point. — W. H. Lugg, Nature. 
Land., ii/1942, 577. 
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The oxidation of ascorbic acid by copper is inhibited by NaCl, amino-acids 
and proteins. — ^E. M. Mjjstkowski, Biochem. J., 1942, 3$, 494^ 

Provided that the specified precautions are taken, direct titration of the acid 
extract against 2 : 6-dichiorophenolindophenol can be recommended with 
confidence for all ordinary routine analyses of plant materials, as giving the 
total antiscorbutic activity. Tables are given showing the close correspondence 
between the chemical and biological values. — J. Harris and M. OUiver, 
BiochBtn, «/., 1942, 155, 

Stable Solutions of s : 6-DichloropkenoKndophenol for use in determina- 
tions of ascorbic acid are prepared by distilling 500 ml. of dioxane, collecting the 
middle 400 ml. of distillate, and dissolving in this slightly more of the indicator 
than needed, adding 1 ml. of glacial acetic acid for every 100 ml. of solution, 
stirring for about 15 minutes and filtering. The filtrate is then standardised 
against ascorbic acid. — I. Stone, Industr. Engng Chem, (anaL Edn,)^ 1940, 415. 

Determination in Citrus Juices. Place 20 ml. of juice in a 250 ml. 
Erlenmeyer flask and add 4 ml. of 12N sulphuric acid to lower the pH to 0*02 
to 0*08, Add 0-0 IN iodine solution until an excess of 1 to 2 ml. is present. 
Stand for about 80 seconds. Add 0-0 IN sodium thiosulphate solution in an 
excess of 1 ml., and 3 ml. of 0-5% starch solution as indicator. Finally, add 
0*0 IN iodine imtil the end-point is reached. The total volume of iodine 
solution added minus the volume of iodine equivalent tq the volume of thio- 
sulphate solution equals the volume of iodine solution consumed by the reducing 
substances in the sample. 1 ml. of 0*0 IN iodine solution is equivalent to 0*88 
mg. of ascorbic acid. — ^J. W. Stevens, Xndiistr, Engng Chem. (anal. Edn.), 
1938, 269. 

Determination in Tablets. The tablet is disintegrated by triturating in 
2% acetic acid, and the mixture diluted to 500 ml. with acetic acid 2%, in a 
graduated flask. Five ml. are pipetted into a flask, mixed with 15 ml. of a 8% 
solution of trichloracetic acid and the whole back-titrated with standard solution 
of 2 : 6-dichlorophenolindophenol until the rose colour produced remains 
for five seconds. The standard solution is prepared by dissolving 20 mg. of 
2 : e-dichlorophenolindophenol in 100 ml. of water, allowing to stand for 
24 hours, filtering, and adding a little sodium bicarbonate to the filtrate. 
—E. C. iA. J. HoUman, Pharm. Weekbl, 1940, 77, 393. 

Jntradermal Test for Vitamin C Deficiency. The requisites are a sterile 
solution of 2 : 6-dichlorophenolindophenol, a 1 ml. tuberculin syringe graduated 
in hundredths^ and an intradermal needle. The dye solution contains 2 mg. of 
the solid dye m 4*9 ml. of distilled water. The site chosen for injection is the 
skin on the forearm in an area free from hair and small superficial veins. The 
skin is cleaned with ether and stretched, the needle is inserted intradermally 
and O'Ol ml. of the solution injected under the epithelium, a wheal 2 mm. in 
diameter being raised. The times of injection and of complete disappearance 
of the dye colour are noted. In order to minimise any error which may arise 
in the size of the wheal, four wheals are raised and the average time for 
decolonisation taken. A decolorisation time of less than 5 minutes indicates 
tissue saturation with vitamin C, while 10 minutes or longer is in favour of a 
deficiency. — Portnoy and J, F. Wilkinson, Brit. med. J., i/1938, 328. 

Caj^llary FragiUty Test. Subsistence on a diet markedly deficient in 
vitamin C gradually gives rise to fragility of the capillaries. On this has 'been 
based a fragility test to ascertain the presence of vitamin C subnutrition. The 
following method of carrying out the test is suggested by G. F. Gdthlin, Lancet, 
ii/1937, 703. 

The test consists in determining the number of petechise produced by the 
application of pressure to each arm under controlled conditions. With the 
patient lying down and arms relaxed a pressure of 35 mm. is applied by means 
of a suitable apparatus and the number of petechise visible through a 5-dioptre 
lens in a circular area 6 cm. in diameter within the folds of each arm is counted. 
After not less than 1 hour the ntimber of petechise is counted again in case more 
have appeared during the interval, and the test is then repeated with a pressure 
of 50 mm. Since the ntunber of petechise produced by the application of 35 mm. 
pressure is a more important indicator of fragility than the number produced 
by 50 mm. pressure, each petechia produced in the second test is counted as 
1 and each produced in the first test is counted double. The total number 
produced in the two arms gives a double-sided petechial index. If it is expected 
that the investigation will have to be repeated within 3 weeks (for example, to 
ascertain the enect of treatment) the test must be carried out on one side only. 
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giving a one-sided jpetecliial index. A double-sided index of more than 12 
indicates abnormal fragility, but abnormality cannot be excluded with values 
of 9 to 12. For the one-sided test the corresponding values are 8 and 5 to 8 
respectively. 

The fragility test is suggested for use where facilities are not available for 
making ascorbic acid determinations in the blood and for mass investigations, 
e.g., in institutions. 

A rapid method of differentiating children with large or small reserves of 
vitamin C. — Pemberton, Brit. med. J., ii/1940, 217. 

A test for vitamin C deficiency. — ^M. Vauthey, Lancet^ i/1939, 695. 

For further references to capillary fragility see Vitamin P, p. 766. 


Excretion in health and disease^ The diet has probably been unduly low 
in vitamin C when the daily excretion of ascorbic acid falls below 10 to 15 mg. 
per day per 10 stone body weight. The average daily excretion of normal adiut 
subjects receiving small (not liberal) allowances of fruit (or other source of 
vitamin C) is about 20 mg. per day. — ^M. A. Abbasy, L. J. Harris, S. N. Ray, 
and J. R. Marrack, Lancet, ii/1935, 1399. 

The absence of ascorbic acid in the urine indicates a shortage of vitamin C 
which should be corrected by giving large doses of this factor in the diet or by 
intravenous injection of ascorbic acid in cases where it cannot easily be taken 
orally. — L. J. Harris and S. N. Ray, Lancet, i/1935, 71; Hid., 462. 

On the Witwatersrand gold mines where the Bantu mine labourers work under 
hot, humid conditions, cases of scurvy and sub-scurvy occur with some frequency 
despite the fact that the diet provided has been shown to contain adequate 
amounts of vitamin C. It was found that appreciable amounts of vitamin C are 
eliminated in the sweat — the average weight loss of recruits undergoing a heat- 
tolerance test for 1 hour was ^ lb., and as this represents chiefly sweat loss the 
excretion of vitamin C by this route amounts to some 2 mg. per hour. As a 
miner may lose from 2^ to 5 lbs. weight during an eight-hour shift underground, 
excretion of vitamin C through sw'eat must play an important part in vitamin C 
subnutrition in miners who cannot afford a liberal diet. — ^R. E. Bernstein, 
Nature, Lond., ii/1937, 684. 

A child should not be considered adequately nourished unless there is an 
abundance of vitamin C in the tissues, as judged by the overflow after a test 
dose of ascorbic acid. — Pemberton, Brit. med. J., ii/1940, 217, 

Osteomyelitis. In comnton with other infective conditions, osteomyelitis 
causes a diminished rate of excretion of vitamin C in the urine and a lowered 
response to test dose, indicative of an apparently increased usage of the vitamins 
during the infective process. — M. A. Abbasy, L. J. Plarris, and N. G. Hill, 
Lancet, n/1937, 177. 

Pulmonccry Tuberculosis. In patients with pulmonary tuberculosis the 
“deficit” in vitamin C shown fay a lowered urinary excretion and a diminished 
response to test doses, is seen in an extreme form. There is a good correlation 
between the severity of the case as judged by the usual clinical standards and the 
diminution in the urine titres. Extra vitamin C should be given in pulmonary 
as in other forms of tuberculosis to make up for the wastage. — M. A. Abbasy, 
L. J. Harris, and P. Ellman, Lancet, ii/1937, 181. 

Rheumatic Fever. Vitamin C deficiency is not an important factor in the 
causation of acute rheumatism though mild degrees of this deficiency are not 
uncommon in rheumatic children. The capillary resistance test is not a reliable 
guide to tlie deficiency. — C. B. Perry, Lancet, ii/1935, 426. 

Rheumatoid Arthritis. A group of 25 patients with rheumatoid arthritis who 
had been kept on a standardised diet with a normally adequate allowance of 
vitamin C all fell below the standard in their excretion of the vitamin, a group 
of controls all being above standard. — M. A. Abbasy, L. J. Harris, and 
P. Ellman, Lancet, ii/1937, 181. 

Far details of methods of determination in urine and blood, see pp. 670 and 699. 


VITAMIN D 

Chemistry of Vitamin D, The term vitamin D is applied 
to substances of the sterol group possessing antirachitic properties. 
There are probably at least ten such substances but only two are 
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of therapeutic importance, namely, vitamin D 2 (calciferol), which 
is the product of the irradiation of ergosterol, a sterol obtained 
from yeast, and vitamin Da which occurs in fish-liver oils and may 
be prepared by irradiation of 7-dehydrocholesterol. There is no 
clear evidence that vitamin D 2 and vitamin D 3 differ appreciably 
in antirachitic activity in man. 

The Chemistry of Vitamin D. — C. E. Bills, J. Amer. med. Ass., ii/1938, 2150. 

7-Dehydrocainpesterol on irradiation wilh ultra-violet light yields an anti- 
rachitically active product. By comparison with ergosterol, irradiated under 
the same conditions, the antirachitic activity of vitamin obtained from 
7-dehydrocampesterol has been estimated as 4,100,000 i.u. per gramme. — ^W. L 
Ruigh, J. Amer. chem, Soc,, 1942, 1902. 


Structures of Ergosterol and Vitamin D, 
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CH — CH, — CH. 



H, H 


Calciferol (JB.P. Add, /). C28H480H= 396-3. Contains in 
1 milligram 40,000 units of antirachitic activity (vitamin D) when 
determined in relation to the standard preparation of antirachitic 
vitamin (vitamin D) by the biological assay. No precipitate of 
ergosterol is produced when a mixture of equal volumes oi\%w/v 
solution and a 1% digitonin solution in alcohol (90%) is allowed 
to stand for 12 hours. The ultra-violet absorption at 265 m/x is 
determined on a dehydrated alcohol solution, special precautions 
being taken. 

An ^^ aryiinattnn of the physico-chemical properties of 73 samples of cddfeiol, 
representing the result of carefully controlled and standardised conmUons of 
manufacture, suggests that the following standards should be adopted: Meltmg- 

point, unsharp, 116®; CallJg.i (4% w/t> solution in alcohol) + 123-25® to + 
125-75®; Ej^a265 m/i, 460 to 500. The range for optical rotation allowed 
in B.P. AdS^I is unnecessarily wide.— F. W. Anderson, A. L. Bacharach, and 
E. L. Smith, Analyst, 1937, 430. 
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Liquor Calciferolis (B.P. Add, I), Contains in 1 g. 3000 units 
of antirachitic activity (vitamin D) when determined by the 
biological assay of antirachitic vitamin (vitamin D) in relation 
to the Standard Preparation of antirachitic vitamin (vitamin D). 

Liquor Vitamini D Coucentratus {B.P. Add, II). Determined 
by the biological assay of antirachitic vitamin (vitamin D) in 
relation to the standard preparation of vitamin D, it contains in 
1 g., 10,000 units of antirachitic acitivity (vitamin D) and not 
more than 5000 units of vitamin A activity. Acid value, not 
greater than 2-5. 

Liquor Ergosterolis Irradiati {B.P.) contained in 1 g., 
300 units of antirachitic activity, and was determined by the 
biological assay of antirachitic vitamin (vitamin D), but is now 
replaced by Liquor Calciferolis. 

Oleovi^mina D Synthetica (U.S.P, XII) is assayed by the revised assay 
for vitamins A and D, and the method of activation must be stated on the 
label. Contains in 1 g. not less than 10,000 U.S.P. units of vitamin D. 

Stability of Calciferol. Crystalline calciferol dissolved in 
olive oil, halibut-liver oil (2 samples), cod-liver oil (2 samples) or 
in liquid paraffin and stored in nitrogen filled bottles at 0° for 
15-20 months suffered little loss in vitamin D activity. Halibut- 
liver oil (3 samples) and cod-liver oil (2 samples) stored at 0° 
and cod-liver oil (3 samples) stored at room temperature also 
suffered very little loss in antirachitic activity. — H. M. Bruce, 
E. W. Kassner and G. E. Phillips, Quart. J. Pharm., 1938, 11, 46. 

Biological Determination of Calciferol. The following is 
an abbreviated account of the method suggested in the B.P. *32: — 

{a) Curative. Select from 3 or 4 litters about 20 young rats 
ranging in weight from 50 to 60 grammes, and feed for 3 weeks 
on a rachitogenic diet, e.g.: 

Ground yellow maize 33% or 

Whole wheat , . 33% Groxmd yellow maize 76% 

Wheat gluten . . 15% Wheat gluten . . 20% 

Gelatin .. .. 15% Calcium carbonate 3% 

Calcium carbonate 3% Sodium chloride .. 1% 

Sodium chloride . . 1 % 

Divide the rats into two groups, distributing the rats of each 
litter as evenly as possible, the rats in one group receiving daily 
doses of the standard preparation, e.g., 0*25 to 1*0 unit, and those 
in the other, doses of the preparation being tested. Different 
rats receive different daily doses, but one rat receives the same 
dose on each day and the doses are continued for 10 to 14 days. 
The rats are killed and the extent to which the rickets has been 
cured estimated by X-rays or by examination of the bones after 
staining (remove the distal ends of the ulnae and radii, immerse 
for 24 hours in 4% w/v aqueous solution of formaldehyde, cut in 
halves by longitudinal section, immerse in T5% w/v aqueous 
solution of silver nitrate for a few minutes and expose to light). 
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The degree of healing produced by a given dose is not the same 
in every rat, therefore the average effect of a dose of the preparation 
being tested in a group of rats should be compared with the 
average effect of a dose of the Standard Preparation in another 
group. Where these effects differ, information as to the activity 
of the preparation being tested, in terms of the Standard Prepa- 
ration, can be gained from the results, provided the average effect 
in groups of rats of a series of different doses of the Standard 
Preparation has been previously determined, the difference being 
determined from the difference between the average effect 
produced by the preparation being tested and that produced by 
the Standard Preparation. 

(b) Prophylactic. About 20 young rats, weighing 40 to 50 
grammes, from 3 or 4 litters, are fed on a rachitogenic diet for 
4 or 5 weeks. During this period they are divided into two 
groups (as in {a)), one group receiving daily doses of the prepara- 
tion being tested and the other daily doses of the Standard 
Preparation in a dose of about 0*1 unit, a given daily dose of either 
prepanition being given to each of not less than 5 rats. At the end 
of the period the rats are killed and corresponding bones taken 
from each rat. Moisture and fat are removed from the bones, 
which are then weighed, incinerated in a crucible, the weight of 
ash determined, and the percentage of ash in the dry extracted 
bone calculated. The average percentage of ash in the bones of 
rats receiving the same doses is then calculated. A dose of the 
preparation being tested producing the same average percentage 
of ash as that produced in another group of bones by a known 
dose of the Standard Preparation is compared in activity with the 
latter and the activity expressed in units. Where the average 
percentage of ash in the bones of rats differs between those 
receiving the preparation being tested and those receiving the 
Standard Preparation, the test is repeated, using doses of the 
preparation being tested such as may be judged to produce an 
average percentage of ash the same as that produced by known 
doses of the Standard Preparation. 

Limits of Error. In an experiment in which ten rats receive 
the Standard Preparation and ten rats receive the preparation 
being tested, and the litters are evenly divided between the two 
groups, the limits of error (P = 0*99) are 59 and 170%. 

Absorption Spectrophotometry. The absorption spectrum of calciferol 
has a maximum at 265 mfj. between the maxima at 260 and 270 mu, given by 
ergosterol, so that it is not possible to use absorption spectrophotometry to 
Da in the presence of ergosterol. 7-Dehydrocholesterol and 
22-dihydroergosterol can also function as provitamin D and also produce in- 
accuracies m the spectrophotometric determination of vitamin D. Interference 
may also be due to the presence of vitamin A, The solution of the problem may 
lie m separating vitamin D from the interfering substances by the absorption 
technique employed in chromatographic analysis. 

Colorimetric Zfe termination of Vitamin D. A deep violet colour is pro- 
duced on the addition of pyrogallol and aluminium chloride in alcoholic solution- 
to solution of vitamin D. The solution of sterols in benzene, light petroleum or 
chloroform IS evaporated to 0 *25 ml. and 5 to 10 drops of 0*1 % solution of pyro- 
gallol in dehydrated alcohol are added. The mixture is heated on a water-bath, 
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2 to 4 drops of freshly prepared 10% solution of anhydrous aluminium 
chloride in dehydrated alcohol are added and the heating continued. In the 
presence of vitamin D a deep violet colour appears, reaclung a maximum in 5 
minutes. The reaction products are dissolved in dehydrated alcohol dry 
carbon dioxide is blown over the surface and the tube closed with a rubber 
stopper. The colour of the solution (lilac red) is compared with that produced 
by similarly treating known amounts of vitamin D. The optimum amount 
for colorimetric determinations is 0*01 to 0*1 mg., but as little as 0*002 ms 
can be detected. Oily solutions of the vitamin must be saponified, the solutimi 
evaporated in vacuo and the test carried out on a light petroleum extract dried 
with anhydrous sodium sulphate. The reagent is not affected by cholesterol 
ergosterol or lumisterol, but suprasterol II affects it although to a smaller extent 
than calciferol. — W. Halden and H. Tzoni, Nature, Land., i/1936, 909. 

Colour tests have been proposed for vitamin D, using a solution of antimony 
trichloride in anhydrous chloroform. This gives, with vitamins Dj and D, a 
pale yellow colour or yellowish-pink, if a trace of acetyl chloride is present 
yitamm A, if present, must first be removed by treatment with maleic an- 
hydride. — ^F. Wokes, Chem. & Drugg., ii/1942, 428-9. 


Vitamin Dg. Chemical and biological tests have identified 
the crystalline vitamin Da obtained from tunny-fish liver oil with 
that obtained by the irradiation of 7-dehydrocholesterol. The 
substance has a melting-point of 82*^ to 84° and an absorption 
maximum at 265 m/x. Tested biologically on rats it has been 
found to have a potency of 40,000 i.u. of vitamin D per mg. It is 
highly active for chickens, and the British Standards Institution 
has issued a method for the biological assay by the chick method 
(B.S.S,No. 911). 


^ Windaus, Lettre and Schenck prepared 7-dehydrocholesterol and activated 
It by irradiation.--JLichys Annalen der Cheme, 1935, 520, 98. 

Vitamin D potencies of concentrates of liver and body fats from 16 different 
^ecies of fish and from two mammalian sources were identical. The vitamin 
D from fish livers differs from the vitamin Da in irradiated ergosterol in ultra- 
violet absorphon, optical rotation and behaviour on esterification with phthdic 
anhydride.-^. Rygh, Nature, Land., ii/1935, 396, 552. 

Broc^ann prep^ed a crystalline 3 : 5-diiiitrobenzoate of the vitamin from 
tunny-hver oil, and recovered a colourless non-crystalline hydrolytic product. 
He proposed the name D« for the vitamin. — HoppeSeyl. Z., 1936, 241, 100. 

Windaus, Schenck and v. Werder have isolated the crystalline 3 : 5-dinitro- 
be^oate of the active irradiation product as well as its colourless, non-crystalline 
hydromic product. Both appear to be identical with the products from tunny- 
liver oil.’^Hoppe-Seyl. Z., 1936, 241, 100. 

Chemfetry of calciferol and vitamin Ds — a summary. — ^A. L. Bacharach. 
Nature, Lond., ii/1936, 387. 

Some imdiation products from 7-dehydrocholesterol.~A. Windaus. M. 
Deppe and W. Wunderlich, Liebig's Annalen der Chemie, 1937, 535, 118. 

The 3 : S-dinitrobenzoate of vitamin D was prepared from Japanese blue-fin 
tunny oil. The vitamin prepared from the ester was compared with the 
International Standard and found to contain 35,000 i.u. per mg. Another 

DrenflT&tlcn was fhnnri tn cnntgin A(\ HAA 4 •rxAi- 


was foimd^to contsun 40,000 i.u. per mg. By chemical tests it was 
D formed by the irradiation of 7-dehydro- 


found to be identical with the vitamin u lormea oy tne irradiation of 7-dehydro- 
cholesterol. — Brockmann and A. Busse, Hoppe-SeyU Z., 1937. 249. 176. 
and Natursvissemch^ften, 1938, 26, 122. » » » 

TSL® Ppduction of an antirachitic provitamin from cholesterol.— N. A. Milas 
and R. Heggie, J. Amer. chem. Soc., 1938, 60, 984 


Relative Potency of Vitamin D from Different Sources* Irradiated 
et^sterol ^ markedly inferior to cod-liver oil as a source of vitamin D for 
chickens when given in equal vitamin dosage as determined on rats. The general 
weight of evidence favours a figure of from 10 to 20 : 1 as the relative potency 
for cbick^. Brgosterols from yeasts and from ergot, the yolk of eggs of hens 
ted with large amounts of irradiated ergosterol and the milk of cows fed on 
irradiated yeast or irradiated ergosterol are all inferior to cod-liver oil, in the 
same rat dosage, for chickens. Irradiated milk is equal to cod-liver oil. There 
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is a chemical difference in the vitamin from the two sources. Several other well- 
authenticated forms of vitamin D have been prepared in the laboratory and it 
is more than probable that the vitamin as present in natural sources is not 
always the same chemical substance. It seems fairly certain that for the hximan 
infant vitamin D from fish-liver oils, irradiated ergosterol, irradiated cholesterol 
and vitamin D milks of various kinds have the same relative jjotency as for rats. 
For human use, therefore, standardisation of sources of vitamin D against 
irradiated ergosterol as standard, using rats as the test animals, is satisfactory, 
but for use with poultry standardisation must be carried out with chickens only. 
At present only the vitamin D from fish-liver oils is of practical interest for 
poultry feeding. — ^E. M. Hume, Nutr, Abstr. Rev^^ 1937, 6, 891. 

Summary of investigations on relative potency of different sotirces of vitamin D 
for different species. — ^A. L. Bacharach, Food, 1937, 6, 180. 

Efficacy of calciferol (vitamin D^and the vitamin D of cod-liver oil, possibly 
vitamin D®, for human infants. These are equal in antirachitic potency for 
human infants. — ^Eliot et al., J. Pediat., 1936, 9, 357. See also N. Morris and 
M. M, Stevenson, Lancet, i/1939, 876. 

The comparative efficiency of vitamin D from cod-liver oil and irradiated 
cholesterol for laying birds. — R. M. Bethke et al.. Poultry Science, 1937, 

438. 

The relative antiracffitic potencies of vitamin D# and vitamin D*. A summary 
of experiments organised for the Accessory Food Factors Committee of the 
League of Nations. It was concluded that vitamin Ds and vitamin Da have 
for the rat the same antirachitic potency, namely, 40,000 i.u. per mg. — Bull. 
JJlth Org. L. o. N., 1940-41, 9, 434. 

For vitamin D content offish oils, see pp. 289 and 769, 


VITAMIN E 

Chemistry of Vitamin E. This is an oil-soluble substance 
occurring in wheat-gem oil and other natural sources. When the 
non-saponifiable fraction of wheat-germ oil is removed there 
remains a fraction having the characteristic physiological action 
of vitamin E. From this fraction a-tocopherol, a compound 
having marked vitamin E activity, has been isolated. 

Tocopherylis Acetas (S.P.C. Svpp. III). C3iH6203 == 472'6. 
Tocopheryl acetate is the acetate of natural a-tocopherol or of 
synthetic racemic a-tocopherol and occurs as a pale yellow, almost 
odourless, viscous fluid. It contains not less than 96% and not 
more than the equivalent of 100% of total tocopherol calculated as 
the acetate, C31H62O3. Specific gravity, 0*954 to 0*966. Refractive 
index at 20°, 1*4958 to 1*4972. Ultra-violet absorption in 
dehydrated alcohol at 285*5 m/x, about 42. 2 drops dissolved in 
1 ml. light petroleum and shaken for 1 minute with 1 ml, distilled 
water of pH about 5*5, gives a separated aqueous layer of pH 5*0 
to 6*5. A test for limit of uncombined tocopherol is included in 
which a blue-violet colour should be produced when 0*05 ml. of 
diphenylamine solution and 0*2 ml. of N/lOO ceric sulphate 
solution are added to a solution of 0*02 g. in 1 ml. of dehydrated 
alcohol. 

Synthetic racemic a-tocopheryl acetate has been adopted as the 
international standard for vitamin E. The international unit is 
defined as the specific activity of 1 milligram of the standard 
preparation (the average amount which, administered orally, 
prevents absorption-gestation in rats deprived of vitamin E). 
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The international standard is issued in the form of a solution in 
olive oil, of which 0*1 g'. contains 1 i.u. 

Stability* It is stable at high temperatures in the dry state 
and is not destroyed by, cooking.^ It is stable in light except after 
prolonged, exposure to ultra-violet light. Synthetic racemic 
a-tocopheryl acetate in oil as used in experimental work prior to 
the adoption of an international standard was found to be stable 
over several months but wheat-germ oil should never be kept 
longer than eight months. Tocopheryl acetate is not stable to 
oxidising agents and is easily destroyed by rancid fats and ferric 
chloride. 

Biological Determination* The biological estimation of 
vitamin E is based on the mean fertility dose determined on rats, 
i.e., that dose which enables 50% of the rats used to bear a live litter. 

Criteria of response determined on female rats as follows; — ^At autopsy on 
the 16tli day the uterus is removed and weighed, both before and after removal 
of living fcEtuses, dead fetuses and resorption sites. Numerical values for 
what may be designated the “uterine index” are obtained: — 

wt. of uterine contents , no. of viable fetuses 

(in grammes) (when 2 or more are present) 

5 

Values less than unity represent negative responses, of which those less than 
0*35 are classed as “completely negative” while those greater than 0*35 but 
less than 1 are termed “subminimd.” Positive responses range from 1 to 4 
and are generally proportional to the size of the dose. — K. E. Mason, Vitamin 
E Symposium,^ Soc. Chern. Ind,, 1939. 

Mean fertility doses compared. — A. L. Bacharach, Nature, Land,, ii/1938, 35. 

International Standard lor vitamin E. — Bull. Hlth Org., L. o. N., 1940-41, 
9, 436. 

Chemical Determination* Heat about 0*25 g. of tocopheryl 
acetate under a reflux condenser with 7 ml. of dehydrated alcohol 
until solution is complete. Add 5 ml. of a 12% v/v mixture of 
sulphuric acid and dehydrated alcohol and boil for three hours. 
Cool, transfer to a 25 ml. graduated flask and make up to volume 
with dehydrated alcohol. To 10 ml. of the resulting solution add 
2 drops of diphenylamine solution and titrate with N/lOO ceric 
sulphate solution by means of a micro-burette until the colour 
changes to blue-violet. Each ml. of N/ 100 ceric sulphate solution 
is equivalent to 0*002362 g. of C 31 H 62 O 3 . 

The Enunerie and Engel method uses ferric chloride in alcoholic solution in 
the cold as oxidising agent and determines the ferrous salt thus formed with 
«-a'-dipyridyl colorimetrically. Reaction colour is reasonably stable and 
readings made after 10 to 15 minutes. Blank must always be nm and freshly 
prepared solutions of ferric-chloride-dipyridyl must be used. (The colour of 
the blank solution increases on standing, but is overcome by working in a dark 
room with artificial light only, — Lester, Smith and Bailey.) The reaction is 
also given by vitamin A and the carotenoids. Separation effected in benzene 
solution by absorption on purified Floridin XS earth. — Emmerie and Engel, 
Vitamin E Symposium, Soc. Chem. Jnd., 1939. 

Estimation of the intensity of absorption at 294 m/x is only suitable for pure 
or nearly pure specimens of synthetic tocopherol — many other substances 
(e.g., those present in wheat-germ oil concentrates) also show absorption at 
294 m/x. The Karrer and Kelby method oxidises tocopherol with alcoholic gold 
chloride at about 50®, following the reaction electrometricallyj equilibrium only 
established slowly on account of low concentration of oxidising agent present. — 
Lester, Smith and Bailey, Vitamin E Symposium, Soc. Chem. Ind., 1939. 
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Spectroscopic estimations may be applied to vitamin E concentrates when 
chromatographic absorption is useful in removing difficulties.. Small con- 
centrations of vitamm E may be estimated by potentiometric titration using 
gold chloride as oxidising agent, making suitable allowance for interference 
by carotenoids. — ^F. Wokes, Chem, & Drugg.y iiyi942, 430. 

Estimation in WheaUGerm Oil and Products. Emmerie and Engel 
claim that determination can be carried ou^ but Lester, Smith and Bailey state 
that assays must be done on the unsaponinable fraction of the oil. Emmerie 
and Engel report good agreement between biological and chemical methods, 
whereas Lesterj Smith and Bailey state that physical and chemical methods 
cannot distinguish between a- and p-tocopherols, which may differ in biological 
activity. Using the nitric acid oxidation method after chromatographic frac- 
tionation on activated alumina, it has been shown that 55% of vitamin E 
activity is located in the embryo of the wheat grain, the remainder being dis- 
tributed throughout the remainder of the berry. — ^Birmington and Andrews, 
Cereal Chemistry ^ 1941, 678. 

It has been proposed that treatment with 85% sulphuric acid will remove 
carotenoids and other substances that interfere with the iron-dipyridyl method 
for the determination of tocopherol. A petroleum spirit extract of wheat-germ 
oil is treated with 85% sulphuric acid, centrifuged and the supernatant layer 
washed with dilute alkali — the thus purified solution reduces ferric iron 
immediately. — ^Parker and McFarlane, Canad. J, Res.^ 1940, 405. 


VITAMIN F 

This was the name originally given to a factor thought to be specially needed 
for lactation, but the idea has now been discredited and the name dropped. 
It was then suggested as a designation for the antineuritic vitamin when 
vitamin B was first thought to consist of at least two factors, but it is now 
scarcely used by anyone in this connection. 

More recently it has been employed as a name for certain unsaturated fatty 
acids in whose absence “scaly tails’* develop in rats. As the identity of these 
compounds^ linolic and linoleic acids, was recognised as soon as their effect 
was recogmsed, it seems unnecessary to give them the indeterminate name 
“vitamin**. Claims for the good effect of vitamin F** on the human skin (in 
face creams, etc.) must be unfounded as no one could possibly take so little of 
these unsaturated fatty acids in their diet as to derive benefit from the small 
amount contained in face creams. The effect of the deficiency in rats is only 
obtained by most stringent removal of all unsaturated fatty acids from their diet. 

VITAMIN K 

Chemistry of Vitamin K. Two vitamin K substances have 
been obtained from natural sources, vitamin Ki from alfalfa grass, 
a light yellow oil which crystallises on cooling in acetone or 
alcohol solution, and vitamin K 2 from putrefied fish meal, a light 
yellow crystalline solid. Vitamin K^, 2-methyl-3-phytyl-l :4- 
naphthaquinone, is probably the most active. 

It has the formula: 

CH3 CH3 CHa CHa 
CHjCH = teCH.), CH(CHs)a CH(CH,), CHCH, 


O 
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Vitamin K activity and structure. — ^L. F. Fieser, M. Tishler and W. L. 
Sampson, J. biol. Chem.t 1939, 137, 659. 

Syndiesis of vitamin Kj. — h. F. Fieser, J. Ameit. chem, Soc., 1939, 61, 3467. 

Constitution and synthesis of vitamin W. MacCorquodale et al,, 

. biol, Chem., 1939, Ul, 357. 

Isolation of vitamin K*. — ^R. W. McKee et al., J. biol. Chem,, 1939, 131, 327. 

Menaphthonum {B.P. Add. VI). CuHsOg 172*2. Mena- 
phthone is 2 methyl- 1 : 4-naphthaquinone and is a synthetic 
therapeutic equivalent of vitamin Kj. When dried in a vacuum 
desiccator over sulphuric acid it loses not more than 0*2% and 
then contains not less than 98*5% of CiiH802. Ash, not more 
than 0*05%; m.p., 105° to 107°. The presence of chromium is 
limited by a test in which the substance is incinerated and the 
residue fused with a mixture of anhydrous potassium carbonate, 
anhydrous sodium carbonate and sodium peroxide 0*75 : 1*35 : 1). 
The residue is dissolved in water, the solutiori acidified and treated 
with solution of diphenylcarbazide and the violet colour produced 
compared with that given by a standard" solution of potassium 
dichromate similarly treated. In the assay, anhydrous sodium 
carbonate and sodium potassium tartrate solution are added to a 
solution of the substance in alcohol and acetic acid, which is then 
titrated with N/10 titanous chloride solution in an atmosphere of 
carbon dioxide, potassium indigodisulphonate solution being used 
as indicator. 

Menadioniim (U.S.P. XII). Dried over sulphuric acid, loses not more than 
0*3% and then complies with the same standard. Ash, not more than 0*1%; 
m.p., 105® to 107®. In the assay, the substance, dried over sulphuric acid in 
the dark, is dissolved in glacial acetic acid and hydrochloric acid, zinc dust 
added and the mixture ^owed to stand in the dark for 30 minutes in a 
stoppered flask bearing a Bunsen valve. The solution is decanted through 
cotton wool and the flask washed with recently boiled and cooled distilled 
water. The solution and washings are titrated against N/10 ceric sulphate 
solution, using orthophenanthroline as indicator. A blank titration is per- 
formed and the necessary correction made. 

Tabellae Menadioni {V.S.P. XII). Contain 95 to 115% of the labelled 
amount of CnHsOj, including all tolerances. Assayed by extracting a weighed 
quantity of powdered tablets with chloroform, removing the chloroform, 
dissolving the residue in glacial acetic acid, adding dilute hydrochloric acid 
and zinc powder and allowing to stand in a flask carrying a Bunsen valve for 
20 minutes or until the solution is colourless. After filtration through a pledget 
of cotton the solution is titrated with N/10 ceric sulphate using orthophen- 
anthroline indicator and allowance is made for a blank determination 
performed on the reagents. 

Acetomenaphthonum {B.P. Add. VI). CisHidOg ~ 258*1. 
Acetomenaphthone is l:4-diacetoxy-2-methyl-naphthalene, pre- 
pared by reducing 2-methyl- l:4-naphthaquinone with zinc and 
acetic acid in the presence of acetic anhydride. It melts between 
1 12° and 114°, and loses on drying at 80° not more than 1%. A 
limit test for zinc is included. 

Biological Determination of Vitamin K. Several groups 
of investigators have devised bio-assay procedures for vitamin K. 
In general, the procedures are either curative or preventive; in the 
former the deficiency is produced by maintaining young chicks on 
a diet devoid of vitamin K, After the deficiency has been produced 
in a severe form the substance to be tested is administered, and 
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after a definite time interval, a sample of blood is taken for the 
determination of clotting time. In normal chicks the clotting time 
is less than three or four minutes; in chicks with a severe degree 
of deficiency it is over two or three hours. In these deficient 
chicks treated with the proper quantity of vitamin K the clotting 
time is restored to a normal value within a period of six hours. 

Various units for vitamin K activity have been proposed and 
the best known of these may be expressed in relation to weight as 
2000 Ansbacher units, or 1700 Thayer-Doisy units, or 25,000 Dam 
units, all of which equal the potency of 1 mg, of 2-methyl- 1 : 4- 
naphthaquinone. 

An assay procedure based on a modification of the short curative method 
described by Ansbacher (J. Nutrition^ 1939, 27, 303) and similar to the 18-hour 
method of Thayer and Doisy (Proc. Soc. exp. Biol. N.Y., 1939, 40, 478; ibid., 
41, 194). Day-old chicles were fed on a vitamin K-free diet for 12 days and their 
blood-coagulation time then determined. When 90% of the birds showed 
coagulation times of 60 minutes or more the entire group was considered 
ready for assay purposes. The material to be assayed was dissolved in pea-nut 
oil and the solution diluted with the same solvent to such an extent that the 
quantity of substance to be fed was always contained in 0 • 1 ml. of the solution. 
After administration of the dose into the crop the birds were kept for 18 hours 
without food and the blood-coagulation time then determined. The criterion 
for the effective dose was the minimum amount of material which, when 
administered in 0*1 ml. of pea-nut oil, reduced the clotting times of 60 to 80% 
of the vitamin K-deficient birds to less than 10 minutes in the 18-hour period. 
It was found that with the large majority of chicks 0*3 y of 2-methyi-l : 4- 
naphthaquinone met the criterion for the effective dose, or 1 y of pure vitamin 
Ki (synthetic). These results indicate that 2-methyl- 1 ; 4-naphthaquinone is 
3*3 times as potent as the vitamin in the chick assay. — L. F. Fieser, M. Tishler 
and W. L. Sampson, J. biol. Chem., 1939, 1$7, 659. 

Chemical Determination of Vitamin K* Dissolve about 
0*2 g. of menaphthone in a mixture of 10 ml. of alcohol (95%) and 
15 ml. of glacial acetic acid. Add 4 g. of anhydrous sodium 
carbonate and 25 ml. of a 10% solution of sodium potassium 
tartrate and titrate with N/10 titanous chloride solution in an 
atmosphere of carbon dioxide, 3 drops of a 0-1% potassium 
indigodisulphonate solution being used as indicator. Each ml. of 
N/10 titanous chloride solution is equivalent to 0-008603 g. of 
CuHsO,. 

A colorimetric method capable of application to tablets and ampoules is 
described for estimating quantities of the order of 0*5 mg. — ^J. L. Finder and 
J. H. Singer, Analyst, 1940, 7. 

Two methods are described. The first is an oxidation-reduction method: 
To about 0*1 g., accurately weighed, of the sample previously dried over 
sulphuric acid for three hours, add 10 ml. of glacial acetic acid and 10 ml. of 
hydrochloric acid 10%. When the menaphthone has dissolved, add about 1 g. 
of zinc dust, close the flask with a Bunsen valve and allow to stand in subdued 
light for half an hour, shaking occasionally. Then dilute the solution with 
oxygen-free water, decant quickly through cotton, washing the flask and cotton 
with three 10 ml. portions of oxygen-free water, and titrate the filtrate promptly 
with N/10 ceric sulphate, using 0*1 ml. of orthophenanthroline as indicator; 
each ml. of N/10 ceric sulphate is equivalent to 0*008609 g. of CnHeO*. The 
method is also applicable to tablets, which are first powdered and then extracted 
with chloroform, the chloroform evaporated off and the residue treated as 
above. The second method is a bromination method: — ^About 0 *1 g., accurately 
weighed, is placed in an iodine flask and dissolved in 5 ml. of carbon tetrachloride. 
25 ml, of N/10 bromine are added, followed by 2 ml. of hydrochloric acid, and 
the flask stoppered, shaken for five minutes and allowed to stand for one hour 
with occasional shaking. 10 ml. of 10% potassium iodide solution are added 
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and the flask washed down with 25 ml. of water. The liberated iodine is 
titrated with N/10 sodium thiosulphate; each ml. of N/10 bromine is equivalent 
to 0*008609 g. of CiiHaOa. A blank experiment, omitting the menaphthone, 
should be performed. — ^J. Rosin et «/., Amer. J. Pharm.t 1941, 7^, 434. 

Vitamin K and associated quinones and naphthaquinones can be estimated 
by reduction to the corresponding hydroquinone and back-titration to the 
quinone with 2 ; 6-dichlorophenolindophenol. Method and apparatus 
described. — N. R. Trenner and F. A. Bacher, J. hiol, Chem.y 1941, 137 ^ 745. 

For quantitative tests for prothrombin concentration in bloody see p, 680. 


VITAMIN P 

Szent-Gyorgyi and his co-workers (Armentano et al.) reported 
in 1936 the presence in extracts of Hungarian red pepper and, 
later, in lemon juice, of a substance other than ascorbic acid which 
could control the number of haemorrhages occurring in the course 
of certain conditions by increasing the resistance of capillary walls 
to the application of pressure. They called this fraction vitamin P 
or dtrin. Citrin was later found to consist of mixed c^stals of two 
different substances, one hesperidin (m.p. 261°) forming the major 
part, and the other an eriodictyol glucoside to which the activity 
of citrin was attributed. Recently, R. H. Higby (J. Amer. 
Pharm. Ass., Scu Edit., 1943, 74) investigated crude preparations 
of the flavanone constituents of citrus peel, including orange 
hesperidin, lemon citrin and lemon eriodictin, all of which were 
found to contain, in varying proportions, both the blood pressure 
reducing factor and the capillary permeability factor. It was 
further shown that crude orange hesperidin containing no 
eriodictyol (present, in addition to hesperidin, in both citrin and 
eriodictin) was active in reducing blood pressure while pure 
hesperidin and pure eriodictyol were inactive owing to their 
insolubility. The active substance in crude orange hesperidin 
was shown to be hesperidin chalcone, an unstable yellow pigment 
easily reverting to the insoluble hesperidin. Methylation of the 
chalcone, by preventing this reversion, causes it to become 
permanently water-soluble and preliminary tests indicate that this 
methyl chalcone affords protection against capillary fragility and 
is effective in lowering blood pressure though further tests are 
necessary to determine possible toxicity. 

Rich sources of vitamin P include oranges, lemons, grapes, plums and 
prunes. Moderately good sources include grape-fruit and a puree made of 
rose-hips. Poor sources include tomatoes and green vegetables. — H. Scar- 
borough, Chem. & Jnd., 1941, 618. 

Blackcurrants contain vitamin P; a water-soluble concentrate prepared from 
blackcurrants was 100 times as active as recrystallised hesperidin. — A. L. 
Bacharach and M- E. Coates, Analyst, 1942, 317. 

A biological teat for vitamin P employing guinea-pigs. — A. L- Bacharach 
et al., Biochem. J,, 1942, 36, 407, 

Purpura haemonrhagica after arsenic therapy successfully treated with 
vitamin P. — ^D. R. Gorrie, Lancet, i/1940, 1105. 

’ The erythema and dermatitis occurring as toxic manifestations of anti- 
syphilitic therapy are shovm to be associated with a low capillary resistance 
and clinical improvement follows the use of vitamin P. — G. Home and H. 
Scarborough, Lancet, ii/1940, 66. 

A deflciency of vitamin P may exist in man even when he has been taking 
large doses of ascorbic acid for long periods. Its clinical manifestations include 
pains in the legs and across the shoulders, weakness, lassitude and fatigue, with 
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a reduced capillary resistance characterised by the development of spontaneous 
petechial hsemorrhages. It responds to treatment with vitamin P. Description 
of six cases. — Scarborough, Lancet^ ii/1940, 644. 

Hesperidin has been administered to patients w'hose capillary tonus was 
decreased in vascular haemoirhagic diseases as a result of trauma, pressure, 
avitaminosis, bacterial invasion, chemical injury or lymphatic infiltration. 
A large measure of success was attained where the purpura was allergic (2 
cases), infective (1 case), or nutritional (1 case), but not where it was mechanical, 
— L N. Kugelmass, J. Amer. med. Ass., i/1940, 519. 

VITAMIN REQUIREMENTS OF MAN 

A very great deal of work has been done to determine the daily 
vitamin requirements of man, but the only pronouncements of any 
authoritative collected opinion are the minimum amounts con- 
sidered necessary by the League of Nations Health Organisation 
(Quart. Bull, 1938, 7, 475) and the optimal amounts suggested by 
the National Nutrition Conference for Defense, U.S.A. 1941 
(Publ.Hlth Rep., Wash., 1941, 56, 1233), These are summarised 
below: — 


For a man of 

70 kilos 

Vit.A 

i.u. 

i.u. 

Vit.C 

mg. 

Vit. D 
i.u. 

Ribo- 
flavin 
mg. 1 

Nico- 

tinic 

Acid 

mg. 

Minimum 

requirements 

3000 

300 

30 




Optimal 

requirements 

5000 

f700 

600 

75 



r3-3 

^^2-7 

r23 

18 



1500 



[2*2 

\l5 


* According to heavy, medium or light work. 


There is no evidence of harmful eifects from overdosage of any 
of the vitamins except perhaps vitamin D and then only when the 
diet contains excessive amounts of calcium. Even then the ill 
effects can be counteracted by taking large amounts of salads and 
green vegetables. 

The best way to ensure adequate intake of vitamins (both known 
and unknown) is to eat “whole” foods or foods which have been 
processed as little as possible. If a food is “refined” in some way, 
a valuable part of it may be removed, and this part will almost 
certainly contain not only known substances but unknown 
substances, some of which may be essential for perfect nutrition. 
Vitamin concentrates should only be resorted to when serious 
deficiency is suspected, for even the best of them can only make up 
certain deficiencies, not all. 

The following tables contain vitamin values of various foods. 
It should be realised that different samples vary greatly in their 
vitamin content. Moreover, in assessing the vitamin content of a 
diet, it should be remembered (a) that vitamin A is affected very 
little by cooking but that vitamins and C may be partly dissolved 

CCa 
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nut in the cooking water (about one quarter) and parfly destroyed 
bv h^at (about OTO quarter), hence the vitamin Bi and C contents 

IS 

indicated by a chemical determmaaon of its carotene content. 

AVERAGE VITAMIN CONTENT OF FOODS 

Expressed as 

The foUowing are averse values ojdy. The range may be from one-half 
to twice each value given, or even greater. 

Vitamin A Content 

Vit. Bi Ribo- Vit. C Vit. D 

Int. Spectro. Int. Bavin 


ation tene : 
X 1600 per 
Int. units 100 g. 
per 100 g. 


Cereals 

Arrowroot . . iNil 
Barley (whole 
grain) . . Nil 
Bread— 

white . . Nil 
wholemeal. . 

National 

wheatmeal Nil 
Oatmeal 

(porridge) . . Nil 
Rice — 

polished . . Nil 
unpolished Nil 

Sago (dry) . . — 

Dairy 

BuSr^^teh 4000 
.. 1200 

Cream . . — 

.. Nil 
yolk .. 

Milk, fresh — 
whole . . 300 

skimmed . . Nil 

Meat, Poultry 
and Game 
Bacon . . Nil 
Beef . - . . — 

Chicken . . Nil 
Ham . . — 


Vit. Bi 
Int. 
units 
per 

100 g. 

Ribo- 

flavin 

mg. 

per 

100 g. 

Vit. c 

mg. 

per 

100 g. 

Vit. D 

Int. 

units 

per 

100 g. 

_ 

0*01 


— 

100 

— 

5 

^.soaked) 

— 

20 

0-05 

— 


120 

— 

— 


110 

— 

— 

— 

150 

0-02 

— 

— 

Nil 

0-05 

— 

— 

t 70 

0-07 

— 


Nil 




[) Nil 

0*008 

— 

60 

10 

0*17 

— 

50 

150 

0-4 

Nil 


100 

0-5 

Nil 


20 

0-2 

1*5 

— 

20 


1-8 


200 


Nil 

— 

50 

0-2 

Nil 


60 

0-05 

— 


- — 



1 
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Vitamin A Content 






Int. 

units 

per 

100 g. 

biol. 

tests 

Spectrp. 

determin- 

ation 

X 1600 
Int. units 
per 100 g. 

Caro- 
tene y 
per 

100 g. 

Vit. Bt 
Int. 
units 
per 

100 g. 

Ribo- 

flavin 

mg. 

per 

100 g. 

Vit. C 

mg. 

per 

100 g. 

Vit. D 
Int. 
units 
per 

100 g. 

Meat, Poultry 
and Game 

(continued] 
Kidney — 
Sheep 




190 




Ox 


— • 

— 


1*5 



Liver, calf . . 

16,000 

— 

— 

100 

1*8 

— 

Nil 

Mutton, leg 

50 

— 

— 

80 

0*27 

2*5 

— 

Pork, loin, 
lean and fat 

Nil 





180 

0-1 

1-9 


Rabbit 

Nil 

— 

— 

10 

0-07 

1-0 


Sweetbreads 

— 

— 

— 

106 

— 

11-0 

— 

Veal, fillet . . 

— 

— 

— 

36 

0-07 

— 

— 

Fish 

Cod 




30 

0-2 



Haddock, 

fresh 




20 

0-16 



Halibut 


— 

— 

40 

0*15 

— 


Herring 

4000 

— 

— 

20 

0‘25 

— 

— 

„ roe 


500 

— 

— 

0-45 

_ 

.... 

Mackerel . . 


— 


30 

0-66 


... 

Oysters 

420 


— 

_ 

0-46 

3-0 

5 

Salmon, fresh 


— 

— 



150-0 

500 

Shrimps 

. — 

— 

— 

— 

0-16 

— 

— 

Trout 

— 

— 

— 

— 

0-68 

— 

— 

Fish Oils 

Cod, flesh oil 







5000 

Herring, 
flesh oil 


5000 





12,000 

Mackerel, 
flesh oil . . 







7000 

Salmon, 
flesh oil 


400 





15,000 

Sardine, 
body oil . . 



100,000 





8000 

Shrimp, 
flesh oil . . 



■ 




6000 

Tuna, 
flesh oil 

— 

— 

— 

— 

— 

— 

7000 

Fish, Liver 
Oils 

Cod . . 


100,000 





10,000 

Haddock . . 


10,000 


— 





1000 

Halibut 

. — 

6,000,000 

__ 

— . 




250,000 

Hake 

— 

500,000 


— 




13,000 

Mackerel . . 


12,000,000 

.... 




200,000 

Salmon 

— 

200,000 

— 

— 



... 

130,000 

Sardine 

— 

— 

— 

— 

— 



11,000 

Shark 

— 

800,000 



— 


2000 

Sturgeon . . 


2,000,000 

— 

— 


.... 

0 

Tuna 

— 

5,000,000 

— 

— 

— 

— 

4,000,000 
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Vitamin A Content 


Int. 

units 

per 

100 g. 

biol. 

tests 


1 Fruit I 

Apples — ^ 
£ng., eating 
Bramley, 
seedling . . 
Apricots, 
dried 
Bananas 
Cherries 
Currants, 
black 
Dates 

Gooseberries 
Grapefruit 
Grapes, blackj 
Lemons 
Melon, 
cantaloupe 
Oranges 


Spectro. 
determin-. 
ation 
X 1600 
Int. units 
per 100 g. 


Caro- 
tene y 
per 

100 g. 


Vit. 

Int. 

units 

per 

100 g. 


Pears 
Pineapple . . 
Plums 
Prunes 
Raisins 
Raspberries. 
Rose hips . 
Strawberries 

1 Nuts 

Almonds . 
Chesmuts . 
Cob nuts . 
Coconut, 
fresh 
Peanuts 
Walnuts 

1 Vegetables 
Asparagus . . 


400 


Nil 


8000 


butter 

runner 

Beetroot 

Brussels 

sprouts 

Cabbage 

Carrots 

Cauliflower 

Celery 

Cucumber 

Leeks 

Lettuce 

Marrow 


5000 

124 


600 


350 

760 

80 

160 

100 


600 


900 

8000 


40 


Ribo- 

flavin 

mg. 

per 

100 g. 


12-0 


— 0-06 
50 0-01 


Nfl 

63 

1000 


Nil 


38 

6000 

Nil 

2000 

Nil 


10 ! 
30 

To 

15 

40 

25 

30 

25 

40 

80 

75 

30 

Nil 


80 

90 

200 


200 

150 


0-03 


0-005 

0-003 


0-01 

0-01 

0-02 

0-07 

0-03 


0-01 


0-1 


70 

60 

55 

60 

110 

Trace 

30 

To 


Vit. C 

mg . 

per 

100 g . 

Vit. D 

Int. 

units 

per 

100 g . 

2-6 


16-0 

- 

10-0 


8-0 

— 

10-0 

— 

180-0 

- 

40-0 

— 

45-0 

— 

2-0 

— 

50-0 

— 

35-0 

— 

50-0 

— 

7-0 

• — 

3-0 

— 

25-0 

— 

5-0 

— 

1-0 ! 

— 



30-0 

— 

400-0 

— 

55-0 


10-0 



40-0 

— - 

15-0 

— 

5-0 

— 

1 10-0 

, — 

30-0 

"" 

- 40-0 

- 



— 

I 8-0 

— 

6-0 

— 

- 100-0 

— 

5 80-0 

• — 

2 5-0 

■ — 

- 60-0 

— 

_ 3-0 

■ — 

- 8-0 

— 

- 15-0 

— 

- 6-0 

•— 

^ 10-0 
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Vitamin A Content 






Int. 

units 

per 

100 g. 

biol. 

tests 

Spectro. 

determin- 

ation 

X 1600 
Int. units 
per 100 g. 

Caro- 
tene y 
per 

100 g. 

Vit. Bi 
Int. 
units 
per 

100 g. 

Ribo- 

flavin 

mg. 

per 

100 g. 

Vit. C 

ing. 

per 

100 g. 

Vit.D 

Int. 

units 

per 

100 g. 

Vegetables 

{continued) 








Onions 

— 

— 

25 

40 

— 

9*0 

— 

Parsley 

— 

— 

— 

— 

— 

280-0 

— 

Parsnips 

— 

— 

30 

— 

— 

25*0 

— 

Peas 

— 

— . 

140 

70 

0*08 

24-0 

— 

Potatoes 

— 

— 

Nil 

40 

0-01 

15-0 

— 

Radishes 

— 

— 

3 

30 

— 

16-0 

— 

^inach 
Tomatoes . . 

— 

— 

4000 

40 

0-06 

60*0 

— , 

2300 

— 

— 

40 

0-06 

30-0 

— 

Turnips 

— 

— 

— 

40 

— 

30-0 

— 

VTatercress . . 

— 

— 


18 

— 

55-0 

— 

Beverages 








Cocoa powder 

— 

— 

— 

Nil 


— 

— 

Coffee (bean) 

— 

— 


140 

— - 

56-0 

— 

Marmite 

— 

— 

— 

800 

3*3 

— 

— 

Beers 

Pale ale ) 

Mild ale [ 




3 




Strong ale ) 
Stout 

— 




0-03 

— 

■— 

Yeast 








Fresh 




82 




Dried 

brewers’ . . 

— 

- 

— 

2000 

2-5 

— 



GENERAL REFERENCES TO VITAMIN CONTENT OF FOODS 

Tables of vitamin content of human and animal foods. — A. Boas Fixsen 
and M. H. Roscoe, iVwir. Abstr. Rev., 1938, 7, 823; 1940, ibid, 0, 795, 

The vitamin content of human foods as affected by processes of cooking and 
canning. — M. A. Boas Fixsen, Nutr. Abstr. Rev., 1938, 8, 281. 

The Vitamin Chart. — L. B. Pett, Canad. med. Ass. i/1941, 181, 

Vitamin content of food, — Brit, fned, J., ii/I940, 456. 

Antiscorbutic values of fruits and vegetables. — M. Olliver, Lancet, ii/1940, 
190. 

Vitamin C content of wild fruit products. — M. Andross, Analyst, 1941, 358, 

Tables are given stating the vitamin contents of meat and offals. Details of 
mineral content of meat are also given. — ^A. L. Bacharach, Chem, & Ind,, 1942, 
405. 

Vitamin content of vegetables. — M. Pyke, J. Soc. chem. Ind,, Land., 1942, 
10, 149.^ 

Distribution of vdtamin Bi in 19U foods. — Pyke, J. Soc. chem. Lid., 
Land., 1939, 338. 
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MILK AND MILK PRODUCTS 

MILK ANALYSIS 

The importance of milk as an article of diet is reflected in the 
following pages by the niimber of Acts, Regulations and Orders 
by which its production and distribution are controlled, and by 
the various methods, chemical, physical and bacteriological, 
which are enlisted in its examination. While it is an ideal food 
when pure, especially for the yoimg and growing, and for invalids, 
it is also an excellent medium for the development of organisms, 
both beneficial and harmful, and in the latter case it provides 
effective means for their distribution throughout a neighbourhood. 
If, by careless handling, a milk supply becomes contaminated with 
the germs of disease, it may lay the foundation of future illness in 
the individual or it may cause and spread an epidemic. 

Probably no food has been more subjected to analysis and 
study than milk and the various products derived from it. It is a 
very complex fluid containing milk-fat in the form of an emulsion, 
proteins (casein, albumin, etc.) dissolved or in colloidal suspension, 
the carbohydrate lactose, and salts of organic and inorganic acids, 
together with minute proportions of many other substances 
including enzymes and vitamins. 

[n the accompanying table are mean figures, taken from 
Leach’s^ Food Inspection and Analysis^ which show the relative 
proportions of the main constituents in milk from different sources. 



Cow 

Human 

Goat 

Ewe 

Mare 

Ass 

%jeci£ic gravity 
Water % 

1*0315 

1*03 

1*0305 

1*0341 

1*0347 

1*036 

87*27 

87*41 

85*71 

80*82 

90*78 

89*64 

Casein % . . 

3*02 

1*03 

3*20 

4*97 

1*24 

0*67 

Albumin % 

0*53 

1*26 

1*09 

1*55 

0*75 

1*55 

Fat % 

3*64 

8*78 

4*78 

6*86 

1*21 

1*64 

Milk Sugar % . , 

4*88 

6*21 

4*46 

4*91 

5*67 

5*99 

Ash % 

0*71 

0*31 

0*76 

0*89 

0*35 

0*51 


The average percentage composition by weight of cows’ milk is 
given in the following table: — 


Water ... 



87*31 

Fat 



... 3*67 

Sugar 



4*78 

Ash 



0*73 

Protein 



3*42 

Casein 



2*86 

Albumin \ 
Globulin f 

... 

... 

0*56 


The average percentage of total solids may be taken as 12*69, 
and of solids-not-fat as 9*02. 
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Legal Standard. The Sale of Milk Regulations, 1 939, provide 
that a sample of milk that contains less than 3% of fat or less than 
8-5% of other solids is to be presumed for the purposes of the 
Food and Drugs Act, 1938, not to be genuine until the contrary is 
proved. A sample of separated milk (machine-skimmed milk) 
containing less than 8*7% of solids-not-fat is similarly presumed 
not to be genuine until the contrary is proved. Thus the onus of 
proving such samples to be genuine is put on the vendor. 

Although these limits are substantially lower than the average 
percentages of genuine milk, it is recognised that a proportion of 
genuine milk falls below one or both of the limits. It may be said 
that the data at present available are insufficient to permit of any 
exact estimate of this proportion. 

That the risk of such a deficiency is appreciable may be gathered 
from the following experimental evidence. This is given in the 
form of a table of results obtained by Cranfield between 1923 and 
1926 at the Midland Agricultural College from the analysis of 
weekly samples of the milk of 15 herds. The samples were taken 
from the mixed milk of the whole herd in each case, the herds 
including as large a variety in size, etc., as possible. 

Of the 730 samples of mixed milk 59, or 8*1%, contained less 
than 3% of fat; and of 518 samples of milk 60, or 11*6% contained 
less than 8*5% of solids-not-fat. 

Tocher found that of 626 samples of milk of individual cows 56, 
or 8*3%, contained less than 3% of fat, and 167, or 24*7%, con- 
tained less than 8*5% of solids-not-fat. 

Other figures quoted include analyses of milk taken from 
churns delivered to two dairy companies over a period of one year. 
From these it is concluded that 7 to 8% is a maximum figure for 
the percentage of total churn samples likely to be found deficient 
in fat, and 5% a similar maximum figure in the case of non-fatty 
solids, for milks sold by dairy farmers of this class. 

Similar figures have been given by Bailey {J, Ass, off, Agric. 
Chem,, Wash., 1922) and by Monier-Williams {Rep, Dep. Comm, 
Milk and Cream Regs., 1901). 

The percentages of fat and solids-not-fat in commercial milk 
depend upon several factors, one of the most important being the 
number of cows whose mixed milk is being sold. In large cities, 
where processed milk is almost exclusively retailed, samples of 
genuine milk giving figures falling below the minimum require- 
ments of the Sale of Milk Regulations are practically unknown. 

Natural Variations in the Composition of Milk, 

Bulletin No. 16, published by the Ministry of Agriculture and 
Fisheries in 1932 under the above heading, includes the work of 
several observers and summarises the position of our Imowledge 
on the subject to that date. The most important variations include : 

The breed of the cow. The kind of milk yielded by cows of 
different breeds varies greatly, and in general the heaviest 
milkers give the lowest percentages of total solids. Jersey and 
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Guernsey cows give milk of high total solids and exceptionally 
rich in fat. 

Age of the cow. The yield of milk increases until the twelfth 
year; the percentages of both fat and solids-not~fat decrease slowly 
with increasing age. 

Variations during milking. The first-drawn milk is lowest in 
fat, the percentage increasing in successive drawings; the 
strippings are richest in fat. In tatog “appeal-to-the-cow’* 
samples, the cow must be completely milked. 

Morning and evening milk. Cows are milked twice daily at 
unequal intervals; the greater the interval the larger the volume of 
milk yield and the smaller the percentage of fat. The solids-not- 
fat remains the same. 

Time of the year. The yield of both fat and solids-not-fat varies 
continuously, being lowest in summer and highest in winter. 

Period of lactation. Percentages of fat and of solids-not-fat both 
tend to fall until the fourth month and then to rise to the end of the 
period. 

Kind and quality of food. Numerous experiments have proved 
that the percentage yield of both fat and solids-not-fat is not 
appreciably altered by varying either the amount or nature of 
food; only the yield is affected. 

Abnormal conditions. Some cows are affected by unusual 
conditions. Change of temperature, change of environment, 
sexual excitement, change of milker, are examples of conditions 
causing changes in the composition of milk, and frequently such 
changes include considerable lowering of the percentage of fat. 

Individual cows. Some apparently healthy cows yield milk 
falling persistently below the legal standard. Such milk usually 
varies from day to day more widely than that from normal cows. 

Analysis of Milk. 

The total solids and fat may be determined directly or the 
specific gravity at 60°F. and fat may be determined, the total 
solids calculated from the formula 

T = 0-25G + 1*2F -h 0-14 

where T equals total solids, F equals fat, and G equals excess of 
gravity over 1 *000; or Richmond’s Milk Scale based on this formula 
may be used. Such a formula can only be accurate if the per- 
centage composition of the components of the solids-not-fat 
remains the same. Vieth’s ratio, lactose: protein: ash = 13 : 9 : 2, is 
approximately correct for most samples of milk. Saniples widely 
differing in composition are classed as abnormal milks, and in 
these cases the formula given above does not hold. 

(1) Specific Gravity, A small specially designed hydro- 
meter (lactometer) may be used. If the temperature of the milk is 
not widely different from 60®F. the sp. gr. at that temperature is 
taken and converted to the sp. gr. at 60®F. using Richmond’s Milk 
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Scale for the purpose. To obtain the sp. gr. from the lactometer 
reading, add 1000 and divide by 1000. The sp. gr. may be more 
accurately determined by using a sp. gr. bottle of 50 ml. capacity, 
bringing the temperature of the sample to 60® before weighing. 

(2) Total Solids • Evaporate 5 g. of the sample in a tared 
stainless steel engine-turned dish on a boiling water-bath for an 
hour, dry in a water-oven for two hours, cool and weigh. If the 
milk is at all acid some volatile matter in addition to water will be 
driven off and the residue may tend to char. Neutralise with N/ 10 
barium or strontium hydroxide to phenolphthalein, deducting 
the weight of barium or strontium added from the weight of the 
residue. 

(3) Fat* Many different processes are in use for this im- 
portant determination and of these the Werner- Schmidt and 
Gottlieb methods are convenient for rapid estimations, but a 
modified Adams extraction method is preferred when greater 
accuracy is required. 

Gottlieb Method, 10 ml. of milk is shaken with 1 ml. of 0-96 ammonia, 

10 ml. of alcohol and 25 ml. of ether. Light petroleum, 25 ml., is added, the 
contents of the tube well mixed, and from the clear layer of about 50 ml. an 
aliquot portion is removed, evaporated and weighed. As in the Wemer-Schmidt 
process, it is preferable to draw off the ethereal layer by means of wash- 
bottle tubes, and repeat the extraction twice more, or until all the fat is removed. 
Recover the solvent and weigh the residue. Dissolve the fat in light petroleum 
and deduct the weight of the insoluble matter, if any. — cf. Analyst^ 1927, 408. 

Extraction Process (Adams). 5 ml. of sample is run from a pipette on a 
strip of “fat-free” filter paper and allowed to dry. This is then rolled up, dried 
at 100®, and extracted with pure dry ether for 5 hours in a Soxhlet apparatus. 
The ether is distilled off and the fat weighed, after drying at 100® for about 
20 minutes. 

Wemer-Schmldt Method. Take 10 ml. of the milk in a 50 ml. tube, 
graduated in tenths of a ml., and 10 ml. of hydrochloric acid, and boil with 
shaking tmtil the liquid turns dark brown. Cool rapidly in water and add 30 
ml. of ether. Shake vigorously and allow to separate. Read off volume of 
ether and by means of a pipette transfer 10 ml. to a tared beaker. Evaporate 
ether, dry at 100°, and weigh. In preference, for accurate work, exhaust the 
contents of the tube with several quantities of ether and weigh the whole. 

Gerber Process. This is a rapid method employed in routine work where 
several samples have to be examined and the results agree closely with those 
obtained by the Gottlieb and Adams methods. The determinations are 
carried out in special bottles called butyrometers, which are provided with a 
graduated stem ending in a conical bulb. 10 ml. of sulphuric acid (sp. gr. 
1 •820-1 *825) is run into a butyrometer from an automatic pipette, followed by 

11 ml. of the milk and 1 ml. of amyl alcohol run in carefully down the side of 
the bottle so as not to allow the contents to mix. The rubber stopper is inserted 
and the contents well mixed by shaking and invertin^o include the contents of 
the stem until the whole is dark-brown in colour. The bottles thus prepared 
are immersed in water at SO® for eight minutes, then centrifuged for three 
minutes at 1000 revolutions per minute, and finally allowed to remain in water 
at 65® for a further 8 minutes. The volume of the fat is read from the graduated 
stem to 0-05®, giving the percentage directly. By moving the stopper slightly 
the column of fat may be brought into a suitable position for the reading. 

When milk has been preserved with formaldehyde, the reaction mixture is 
violet in colour. 

Homogenised milks require special treatment. The sp. gr, should not be 
determined mtil some hours have elapsed after procuring the sample. The 
times of heating the samples during the fat determinations should be increased 
somewhat and a second centrifuging and rc-heating may be found necessary. 

The fat in machine-skimmed milk can be determined by the Gerber method, 
using precision butyrometers made for the purpose. Total solids are calculated 
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from the sp. gr. and fat determinations, and the figtire for solids-not-fat thus 
obtained. 

B.S.S., No, 696, 1936 . — Part I describes the apparatus and Part 11 the 
methods required for accurate routine purposes by the Gerber method. The 
specification includes the determinations of fat in milk, skim milk, separated 
milk, buttermilk, cream, cheese, and dried milk. 

Minor modifications to Parti, — Analyst, 1941, 338. 

Shoidd the fat or solids-not-fat fall below or near to the legal standard, further 
determinations are necessary. 


Maceration Method. T. E. Thorpe’s method for sour milk. See Analyst, 
1905, 197, and 1906, 317. 


(4) ’Ash. Evaporate 25 g. in a tared platinum dish. Ignite 
carefully so as not to volatilise the chlorides, 

(5) Lactose (Milk Sugar). The percentage content falls 
during the lactation period, but is greater with increased yield of 
milk. 

The sugar can be determined by a volumetric or gravimetric 
estimation of its copper-reducing power after removal of proteins 
and fat. For gravimetric purposes this is best ejffected by diluting 
25 ml. of the milk to about 400 ml. in a 500 ml. graduated flask 
and adding 10 ml. of Fehling’s No. 1 copper solution and 35 ml. 
of N/ 10 sodium hydroxide. After shaking thoroughly and adjust- 
ing to the mark the liquid is filtered through a dry paper, 50 ml. 
of the filtrate being used for the determination. For a volumetric 
process with Fehling’s solution see the method of Lane and Eynon 
under Condensed Milk. It is not necessary to clarify the milk, 
and the process is quick and accurate. 

Another convenient and rapid process is that of H. D. Richmond 
(Analyst, 1925, 17). 10 g. of milk is weighed into a 100 ml. 
graduated flask, diluted with 50 ml. of distilled water and 10 ml. 
of Mayer’s reagent and 2 ml. of N/ 1 sulphuric acid added. The 
whole is well shaken, diluted to 100 ml. and filtered. After 
neutralising 25 ml. of the filtrate to phenolphthalein ( 1 drop used), 
20 ml. of N/10 iodine solution and 30 ml. of N/10 caustic soda 
solution are added. The mixture is allowed to stand for 20 minutes 
and after the addition of 4 ml. of N/ 1 sulphuric acid the excess of 
iodine is titrated with N/10 sodium thiosulphate. 


Percentage of lactose (C13H32O11H2O) 
~ ml. N/10 ibdine used X 0*072 X 


100 - (0*3 + fat X M) 
weight of milk taken 
Add to 60 ml. of the milk 


Lactose Detemaination by Polarimeter. 

10 ml. of a solution of mercury in twice its weight of nitric acid (sp. gr. 1*43) 
diluted with four times its volume of water. Make volume up to 102*4 ml., 
filter. Note rotation in 200 mm. tube — divide by 2 and by 53, the specific 
rotation for lactose. Result is the amoimt of lactose per ml. in the solution. 
Multiply by 100 to give the amount in 60 ml. of milk. 


JLotv SoUdS’>not-Fat. Genuine samjjles of milk low in solids-not-fat are 
invariably low in lactose and high in diloride content. The maintenance of the 
osmotic pressure of such milk at a normal level is effected by the substitution of 
ionised chloride for lactose. Thus Viedi’s Ratio is unaffected by the addition of 
water to milk, but is upset in genuine milk having low solids-not-fat, the 
proportion of ash being raised and of lactose lowered. Determination of the 
freezing-point of milk {see page 778) is the most valuable test we possess to 
distinguish between genuine milk of low solids-not-fat and watered milk. 
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(6) Protein* Protein may be determined by the method of 
Kjeldahl, using the factor 6*38 to convert nitrogen to protein. 

Amino-Acid Number. To 10 ml. of sample add 1 ml. of 0*5% phenol- 
phthalein solution and neutralise with N/10 strontium hydroxide. Add 2 ml. 
of 40% formaldehyde and continue the titration imtil neutral. Deduct the 
acidity of the formaldehyde solution from the second titration and calculate the 
difference to mis. of N. alkali per litre of sample. The figure is converted into 
proteins by multiplying by 0*170. 

Casein* Ten g. of the sample is diluted with 40 ml. of water at 40”, 1-5 ml. 
of 10% acetic acid added and the mixture stirred gently. After standing for 
20 minutes, 4*5 ml. of 0’25N sodium acetate is added, the mixture gently- 
stirred and allowed to stand for an hour. The precipitated casein is fStered 
through a fluted filter-paper, washed with distilled water or with sodium 
acetate plus acetic acid solution of the strength used in the precipitation. The 
filter-paper and curd are transferred to a Kjeldahl flask and the amount of 
nitrogen determined in the usual way. N X 6*38 = casein. 

Lactoj^lobulin, Ten g. of the sample is mixed with 90 ml. of saturated 
solution of magnesium sulphate and sufficient extra salt to saturate 10 ml. of 
water. The liquid is kept at about 30® for half-an-hour, then filtered and 
washed with saturated magnesium sulphate solution. The nitrogen content 
in the precipitate is determined by Kjeldahl’s method, that due to casein 
previously found, subtracted and the difference calculated to globulin. N X 
6*48 « globulin. 

iMCtalbumin* Five g. of the sample is diluted with water to 50 ml. and 
trichloracetic acid added to give a final concentration of 4%. The mixture is 
heated to 70® for half-an-hour, allowed to cool, filtered, the precipitate washed 
with 1 % trichloracetic acid and the nitrogen determined by Kjeldahl’s method. 
The nitrogen due to casein and globulin previously found is subtracted and 
the difference calculated to albumin. N X 6*38 «= albumin. 

Other Nitrogenous Constituents* About 6% of the totdl nitrogen found 
in milk is of non-protein nature. The amount tends to rise in samples low in 
solids-not-fat. Proteose, peptone, amino-acids and ammonia have been 
identified as well as urea, uric acid, creatine and creatinine. 

Separation of the Nitrogenous Constituents of Milk. — G. M. Moir, Analyst, 
1931, 73, 147 and 228. 

Mineral Constituents* 

Potassium, calcium, magnesium and sodium, together with traces of iron 
are present combined as phosphates, citrates and chlorides, together with 
small percentages of carbonates and sulphates. Iron is present in too small an 
amount for human requirements. 

Colostrum, The milk from mammals shortly after birth of their young 
differs from normal milk in containing a very high percentage of an albumin 
closely resembling blood albumin. The proteins it contains are soluble. Colo- 
strum provides readily absorbable nutriment, as the infant’s stomach contains 
no gastric juice at the commencement. It is highly laxative in properties. 

The following analyses by Engling show the composition of colostrum from 
a cow 8 years old; — 


Time after 
Calving 

Specific 

Gravity 

Fat 

Casein 

Albumin 

Sugar 

Ash 

Total 

Solids 

Immediately 

1*068 

3*54 

2*65 

16*56 

3*00 

1*18 

26*93 

After 10 hours 

1-046 

4*66 

4*28 

9*32 

1*42 

1*55 

21-23 

« 24 „ 

1-043 

4*75 

4*50 

6*25 

2-85 

1*02 

19*37 

.. « , 

1-042 

4*21 

3*25 

2*31 

3-46 

0*96 

14-19 

.. 72 „ 

1-035 

4*08 

3*33 

1*03 

4-10 

0*82 

13*36 


The average of 22 analyses by Engling of colostrum from different 
cows showed total solids 28*31, fat 3*37, casein 4*83, albumin 15*85, sugar 
2*48, ash 1*78. — Leach, “Food Inspection and Analysis.” See also Analyst, 
1913, 107, for the results of analysis of colostrum from 20 different cows, in 
which the fat ranged from 1*3 to 9*0%. 
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Vitaminsrn Milk coiiitams the vitamins A, D, Bx, C and E {see page 76S). Most 
interest attaches to vitamin C, especially in connection with the pasteurisation of 
milk {see page 786). 

Ascorbic Acid in Milk. Milk as secreted by the cow contains all its 
vitamin C as ascorbic acid. On exposure to li^ht the ascorbic acid becomes 
reversibly oxidised to dehydroascorbic acid which is also biologically active. 
Further exposure results in irreversible changes and loss of activity, A pint 
bottle of milk when exposed to daylight for 30 minutes and then placed in the 
dark for I hour loses half its content of vitamin C. Pasteurisation by the 
holder method destroys the dehydroascorbic acid form of the vitamin but not 
the reduced form. — S. K. Kon and M. B. Watson, Biockem. J., 1936, 2273. 

The action of sunlight produces two effects on milk. (1) Oxidation of 
unsaturated fat. This phenomenon is independent of the decolorisation of 
methylene blue. The reduction of methylene blue is, however, aided by this 
oxidation of the unsaturated fat, which produces anaerobic conditions in the milk 
by using up the dissolved oxygen and thus allows the second phenomenon to 
appear. (2) Oxidation by catalytic dehydrogenation of the ascorbic acid 
present in the milk. This dehydrogenation is responsible for the decolorisation 
of the methylene blue, which serves as hydrogen acceptor. When all the 
ascorbic acid has been oxidised the colour of the methylene blue is restored if 
air or oxygen be admitted. The determination of the substances oxidisable by 
iodine before and after exposure to sunlight can be used to evaluate the vitamin C 
content of milk. The results obtained by this method agree well with those 
obtained by direct titration with 2 : 6-dichlorophenolindophenol. — ^L. Buruiana. 
Biochem. J., 1937, 1452. 

The Freezing-point of Milk. Milk freezes at a lower tempera- 
ture than water owing to the presence of lactose and mineral salts 
in solution. The freezing-point is ve^ near —0*545°. The 
depression of the freezing-point is used in cryoscopic work; thus 
the average depression of the freezing-point of milk is 0*545°. 
This is dependent only on the number of molecules and ions in 
solution, not on the composition of the solids, and is unaffected by 
the conditions affecting the composition of the milk. The figure 
for solids-not-fat in milk from single cows or small herds frequently 
falls below 8*5%, and there is no method other than the freezing- 
point test which will distinguish with certainty between genuine 
samples low in non-fatty-solids and those adulterated by addition 
of water. Moreover the test will detect the addition of water to 
milk originally high in solids-not-fat, though the analysis shows 
the figure to be well above 8*5%. 

In a Report to the Local Government Board in 1914 Dr. 
Monier-Williams reviewed the work done in previous years, and 
gave the results of many experiments carried out by him in an 
apparatus which he had devised. He. obtained an average freezing- 
point of —0*5345°, the values found ranging from —0*558° to 
-0*514°. 

He concludes that the freezing-point appears to be the most 
constant of any of the properties eadiibited by genuine milk. It is 
unaffected by the removal of fat, or by the addition of separated 
milk, but it is raised by the addition of water. 

**The method may, in certain circumstances, be applied with 
advantage, as a confirmatory test, to the detection of added water, 
and to the approximate estimation of the amount present. 

* ‘Owing, however, to the experimental difficulties involved in ob- 
taining reliable results, it is somewhat doubtful whether the method 
is capable of general application for purposes of milk control.” 
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Dr. Monier-Williams* experiments were carried out under 
conditions ensuring scientific accuracy, and the values quoted in 
his report had been subjected to all necessary corrections, 

Hortvct Apparatus. In 1917 Hortvet with collaborators 
working for the A.O,A.C. designed an apparatus simple in 
construction, capable of giving identical results on repeat samples 
of the same milk, and of giving the same results in the hands of 
different workers. Cooling is produced by the evaporation of 
ether as in the Monier-Williams apparatus, the process being 
more readily controlled than when mixtures of ice and salt are 
employed- Determinations are made under standard conditions, 
and no corrections are made for sources of error. The depressions 
found are probably a little too high, but are strictly comparable 
with one another. (Elsdon, in Recent Advances in Analytical 
Chemistry^ Vol. I, p. 252.) 

Several workers have not appreciated that the errors of the 
method are more or less fixed and largely cancel out, and many 
results found in literature are based on technique differing from 
that laid down by the A,0,A.C. 

The Council of the Society of Public Analysts {Analyst ^ 1933, 
58) recommended: 

(1) that for administrative purposes the freezing-point of 
samples of milk should be determined in accordance with the 
Hortvet technique exactly as described in the Official and 
Tentative Methods of Analysis of the A.O,A.C,, 3rd Edn., 1930; 
no correction other than those directed therein should be applied : 

(2) that the freezing-points thus obtained should be recorded, 
for example, as 

Freezing-point (Hortvet) ■— 0*550®. 

The test is used officially in the United States, New Zealand, 
Germany, Holland and some other countries. 

The range of freezing-point depression (Hortvet) lies between 
0*525® and 0*565®, the average figure being 0-544®. Elsdon and 
Stubbs {Analyst y 1930, 423) make the following suggestions: “that 
an average of 0*54® may be taken for the purpose of calculating 
added water, but that no milk should be considered watered on 
the evidence of the freezing-point of a single sample alone, unless 
the depression falls below 0*53°.” 

As milk becomes sour the depression of the freezing-point 
increases so that the method is only applicable to fresh milk or to 
slightly sour milk (limit of acidity 25®) after correction. 

Added Water* A table is given in the A.O,A.C. Methods 
of Analysis for the percentage of added water corresponding to 
the determined freezing-point depression. 

The percentage of added water {W) may also be calculated 
as follows: — 

,|.= i00j(^'Uere 
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T=the average freezing-point of normal milk (—0*550®), 
and T'— the observed freezing-point of a given sample. 

Elsdon and Stubbs suggest t£at where the percentage of added 
water is small it may be calculated more accurately from the 
formula: — 

T- T 

W = — Ji — (100- Total Solids), 

The formula gives the percentage by weight. 

If the freezing-point lies between— 0*550® and —0*530°, the milk 
may contain added water, in the latter case up to 3% though the 
figures are normal to genuine milk. Stubbs and Elsdon {Analyst^ 
1934, 146) reported on the Hortvet Test on 1000 milks believed 
to be genuine. The extreme figures were —0*529° and —0*563® 
with an average of —0*544°. In U.S.A. no return is made on a 
F,P. below -0*530° but above that figure the calculation is made 
from the formula given above. No definite standard exists in 
Britain; it is suggested that T in the formula be taken as —0*530° 
for calculation. Though the percentage of added water would 
usually be understated, there would be no chance of an offence 
being charged which had not been committed. The act of adding 
water, not the amount of water added, constitutes the ofEence. 

In the ordinary analysis of milk the amount of water added is 
obtained from the solids-not-fat figure by an exactly similar 
formula. 

pp* __ ^ J in which 

5'= 8*5 (the standard laid down by the Board of Agriculture) 

jS"— the solids-not-fat determined in the given sample. 

As 8*5 is an arbitrary minimum figure the amount of added water 
so calculated will ot as a rule agree closely with that given by 
the freezing-point formula. It is only correct if the original 
milk contained 8*5% of solids-not-fat. 

Test for Nitrates in Milk. Nitrates have never been detected in milk and 
the presence of nitrates in a sample is good evidence of the addition of water, 
though all samples of potable water do not contain nitrates. 

Preparation of Reagent, Dissolve 0*085 g. of diphenyl-benzidine in a 
mixture of 50 ml. of water and 450 ml. of nitrogen-free sulphuric acid. 

To 5 ml. of milk add 6 drops of a solution containing 20% of mercuric 
chloride, 5% of ammonium chloride and 20% of concentrated sulphuric acid. 
Shake for 2 minutes to precipitate proteins, filter the serum into a test-tube 
containing 2 ml. of the diphenyl-benzidine reagent so as to form a separate 
layer. In the presence of nitrate a blue colour is formed at the junction of the 
liquids. The test will detect 1 part of nitrate in 10 million parts of milk. 

MILK (SPECIAL DESIGNATIONS) ORDER, 1936. S. R. &0., 1936, NO.356. 

3. The special designations which may be used in relation to milk are 
**Taberciilitt Tested,” “Accredited” and “Pasteurised.” 

6. Tuberculin Tested Milk. The producer must satisfy the Licensing 
Authority that the herd is an ‘‘Attested” one or that every animal has passed the 
prescribed Tuberculin Test within one month of the date of application, and 
must furnish the Authority with a vet.*s certificate showing the results of an 
examination carried out within one month of the date of application. Any 
animal reacting to the Tuberculin Test or showing evidence or disease likely to 
affect the milk injuriously must be removed from the herd. Accredited Milk. 
The producer must furnish the Authority with a vet.*s certificate as above. 
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THIRD SCHEDULE. 

Part I. Conditions applying to Tuberculin Tested Milk, 

Producers to have every animal examined by a vet. and submitted to a T.T. 
test every 6 months. No animal which has not passed the T.T. test to be added 
to the herd. Animals reacting to be removed from the herd. Complete 
register of animals to be kept. The herd to be isolated from all other cattle. 
Containers of milk for delivery to customers must be tightly closed, suitably 
capped and labelled “Tuberculin Tested Milk.*’ Milk shall not be heated at 
any stage unless a licence has been granted for the sale of such milk as “Pasteur- 
ised.” T.T. milk shall pass a prescribed methylene blue reduction test and 
shall contain no coliform bacillus in 0*01 ml. If pasteurised, not more than 
30,000 bacteria per ml. is permitted. 

Part n. Conditions applying to Accredited Milk, 

Producers to have every animal examined by a vet. every 3 months. Unsatis- 
factory animals to be removed or se^egated. Complete register of animals to 
be kept. Containers of milk for delivery to customers must be tightly closed, 
suitably capped and labelled “Accredited Milk.” Milk shall not be heated at 
any stage. Bacteriological reqmrements as for T.T. milk. 

Part ni. Conditions applying to Pasteurised Milk. 

Milk must be retained between 145® and 150®F. for at least half an hour, 
cooled immediately to 58®F.; must not be re-heated (.Amended 1941, v. infra). 
Pasteurised Milk may not contain more than 1 00,000 bacteria per ml. T.T- milk 
bottled at the farm may be described as “Tuberculin Tested Milk (Certified).*’ 

Milk (Special Designations Amendment) Order, 1938. S.R. & O., 1938, 
No. 218. 

This order consists of certain minor amendments to the 1936 Order and the 
two Orders may be cited together as the Milk (Special Designations) Orders, 
1936 and 1938. 

Milk (Special Designations) Regulations, 1941. P.R. & O., 1941. 

1. These regulations to be read as one with the Milk (Special Designations) 
Order, 1936, as amended, and may be cited, together with the Milk (Special 
Designations) Orders, 1936 and 1938, as the Milk (Special Designations) 
Regulations, 1936 to 1941. 

Second Schedule. 

This amends the requirements for pasteurised milk as set out in Part HI of 
the Third Schedule to the Order of 1936. Pasteurised milk is now milk which 
has been retained at a temperature of not less than 162®F. for at least 15 seconds 
and the pasteurising apparatus must be thermostatically controlled and be 
provided with a device which shall automatically divert the flow of milk which 
has not been so treated. 

Milk (Special Designations) Regulations, 1942. S.R. Sc O., No. 771. 

1. These regulations and the Milk (Special Designations) Regulations, 1936 
to 1941, may be cited together as the Milk (Special Designations) Regulations, 
1936 to 1942. 

2. Animals in attested herds may not be inoculated or vaccinated against 
tuberculosis or vaccinated with live Brucella abortus except with the approval 
of the Minister of Agriculture and Fisheries and with a vaccine approved by 
him. 

Tuberculin Teats in Cattle with special reference to the tntradermal 
Test* (Spec* Rep. Ser. Med. Res, Coun., Bond,, No. 94, xss). 

The subcutaneous teat is satisfactory under laboratory conditions, but not 
under farm conditions. The intradermal test is superior,while the ophthalmic 
test must be regarded as a subsidiary test. The percentage of error with the 
intradermal test is small; animals diagnosed as tuberculous by this test have not 
shown tuberculosis on naked-eye examination post mortem, but have been 
proved tuberculous by microscopic examination and guinea-pig inoculation. 
The test has the advantages over the subcutaneous test that temperature obser- 
vations are not required, that the animal need not be kept at rest, that it does not 
interfere with farm routine, that only^ three observations are usually necessa:^, 
that a smaller quantity of tuberculin is needed, and that the technique is easily 
acquired. **OIa tuberculin** (either bovine or human strain) is used; it must be 
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r Mah notencv and is given undiluted. In combining the ophthalmic 

Test “ TubeSulin Conunittee of the.M.RC.. 

Court,, Land., No. IZZ, oy xne involves two injections 

states that th^trademial ust^ts more different occasions. 

into the caudal fold nooear to be affected by previous testing 

doifle or subcutaneous methods. The test 

with t^berc^m either by jg capable ojf giving 

IS also considered to o® animals than the subcutaneous method, it being 

,rf.,s!W^£2^-5S=s«"’“" 

Board,” a body tathi rea^^ regiom, three 

members dect^ by the re^e^^^ meeting, and two persons 

fooS «*”c^Ses1S &e region! to report to the Board on the operahon 
of the Scheme in their respective regions. 

a Si^^f 

SS^'}!Saes”S sdl mufby mdVoducers not carrying on the business 

of selling milk. . r c fV, 

s]t%ed a majority in favour of continuance of the scheme.) 

UshW ev»^eMT- to^^^Sirnof 

for every milch cow in his possession. 

orescribed contracts for the sale ot muK ^ ^ei'i In the event of the 

price being paid by the Purclmer to prescribed 

registered producer being unabte to to accent the unsold milk, 

t^s of contract, it is the duty of *e Bowd tp^^t 
(62) No registered produce may sell ^^tlk by retad ttnout a Accredited 

m Se?^ WrnafSr^S«-t out of the 

tod C^u^tMd Quality Premium”) per gallon of milk sold. 
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The Tuberculosis (Attested Herds) Scheme (England 
and Wales). 

While the Milk Board proposals for an Accredited Scheme aim 
at raising the general standard of cleanliness and purity of the 
milk supply, the Attested Scheme of the Ministry of Agriculture 
is directed more specifically to the eradication of tuberculosis 
from dairy herds. The scheme offers a special inducement to this 
end to dairy farmers. It carries the improvement of the milk 
supply a stage further than the Milk Board’s Accredited Scheme, 
and those who qualify for the register of attested herds earn an 
extra bonus from Government funds in addition to the bonus to 
be offered under the Accredited Producers’ Scheme. 

The terms fixed for the Ministry of Agriculture’s attested 
register are more exacting than those of the Ministry of Health’s 
T.T. Milk, and it has been suggested by experienced pro- 
ducers that the provisions of the Ministry of Agriculture’s 
scheme are so drastic as to make it unworkable in practice. 
They have found, in spite of all precautions, that it is well-nigh 
impossible to keep a dairy herd absolutely free from reactors 
over a period of years, and that almost always one or two cows 
fail at the six-monthly tuberculin tests. 

Under the present scheme an owner may make application to 
the Ministry for an oflficial test, provided that no reactors were 
found in the herd on the occasion of the last two private tests, 
if carried out with due regard to the intervals prescribed. The 
application should be supported with certificates to this effect 
signed by the veterinary surgeon who carried out the tests on 
behalf of the owmer. A certificate of attestation is valid for one 
year. It will be renewed annually, if desired by the owner of 
the herd, after a further official test of all cattle in the herd, 
provided that no reactors are disclosed and the Ministry is 
satisfied that the herd and premises continue to be suitable for 
attestation. 

If any reactor is foxmd, the renewal of the certificate of attesta- 
tion will be suspended, the reactor immediately isolated and 
disposed of as quickly as possible, and the premises thereafter 
disinfected. A further official test of the non-reactors is to take 
place not earlier than 60 days after completion of the disinfection. 
If this reveals no reactor the certificate of attestation will be renewed 
for 6 months. If any reactor is found as the result of the re-test 
it must be removed as before and the premises again disinfected, 
A secpnd official test will then be carried out after the expiration 
of 60 days, and if any additional reactor is found the herd will 
be removed from the register of attested herds and the certificate 
of attestation will be cancelled. 

These official tests will be carried out without charge to the 
owner, and while his herd is on the register the Ministry of 
Agriculture will pay him a bonus on all milk sold, from the 
fund provided by the Milk Act, 1934. 
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The fundamental ptinciples of successful eradication are stated to be (Advisory 
Leaflet, No, 223):-;"- ^ , , , , 

the tubercuhn testing of the whole herd, 

§ the separation of reactors from non-reactors, and 

the thorough disinfection of the premises to be occupied by the non-reactors. 
The soundest and quickest method of eradication consists in adequate tuber- 
culin testing and the prompt slaughter of all reactors, but as the percentage of 
reactors in the majority of the herds of this country is high, unfortunately this 
method is precluded on grounds of cost. The elimination of reactors by sale is less 
costly, but animals showing clinical signs of the disease or giving tuberculous 
milk must be reported and dealt with under the Tuberculosis Order of 1925, 
In addition to the risks of re-infection of a herd by contact with infected stock, 
contaminated premises, pastures, or water, there is also the danger of introducing 
the disease by pigs or poultiyr. Pigs constitute a very likely source of infection as 
about 50% of tuberculous infection in these animals is of the bovine type. 
Manure from reactors is also a potential source of infection. 

Advantages of Erculicating Tuberculosis in Cattle, 

In a leaflet issued by the Ministry of Agriculture, with the above title, it is 
pointed out that, under the Tuberculosis Order 1925, 350,550 animals were 
examined and 20,908 slaughtered in 1933, the total amount of compensation 
paid being £71,827. 

During the years 1926-33 (inclusive) £511,221 was paid as compensation for 
animals suffermg from tuberculosis. The total market value of all the cattle 
slaughtered was £1,265,105, and the value of those animals had they been 
healthy would have been very much greater. If to this amount is added the de- 
preciation in the value of cattle affected with forms of tuberculosis not dealt widi 
in the Order it will be seen that the total loss sustained reaches an enormous sum. 

This progressive wasting disease leads to reduced milk yield, shorter milkin g 
life, increased susceptibility to other diseases and loss in beef-value. In addition, 
milk from affected cows may contain tubercle bacilli and thus^ constitute a 
source of infection to persons, particularly children, consuming it. 

Diseased cows cannot long withstand the strain of high nulk production. 

In addition the average milk yield per cow has been shown to increase 
as tuberculosis erad-Uation progresses. 

The requirements of this scheme are exacting and it seems likely that only 
self-supporting herds of home-bred stock may find it possible to comply with 
these requirements. It remains to be seen how far the large proportion of 
dairy farmers in this country who do little or no breeding or rearing of young 
stock, but rely on cattle markets for the recruitment of their herds, will be 
prepared to >alter their systems of management in order to achieve the ideal 
aimed at by this scheme. It has been estimated that 30 or 40% of our milk 
producers are retail purveyors, many of whose farms are situated in or on the 
fringe of urban consuming areas, where land values are assessed at urban figures. 
Nearly all these cowkeepers manage their herds on the ‘‘floating** principle 
rather than on a self-supporting basis, since rentals and other costs are considered 
to be too high to justify the use of any of the land for stock rearing. — Rep, med, 
Offr Minist, Hlth, Land., 1934, 110. 

Discussion on the control of tuberculosis in cattle. — Proc. R, soc, Med., 
1942, 35, 469. 

PASTEURISATION 

From the public health point of view the term “Pasteurisation” 
should be confined to the process of heating milk to not less than 
x 62 ^F, for at least J5 seconds, and experience shows that 
when properly carried out this is sufl&cient to desteoy virtually 
any pathogenic organisms without producing appreciable change 
in ^e physical and chemical characters of the milk. M, 
tuberculosis, C. diphtheria, B. dysentericus, B. typhosus and 
other organisms of the typhoid-paratyphoid group, together 
with the virus of foot-and-mouth disease, are all destroyed by 
pasteurisation. Under certain conditions a small proportion of 
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tubercle bacilli may escape actual destruction, but their virulence 
is so unpaired as to make them harmless. Some strains of 
streptococci may survive, but not those believed to be responsible 
for septic sore throats. Pasteurisation therefore affords a simple 
means of rendering milk reasonably safe as regards risk of trans- 
mitting disease. Pasteurisaton does not destroy all the non- 
pathogenic organisms, though their number may be reduced 
by 99%. The sporing organisms and a small proportion of 
lactic acid bacteria survive. The great reduction in lactic acid 
bacteria, enabling milk to keep fresh longer, is the chief advantage 
which pasteurisation offers from the commercial point of view. 
Generally speaking, the number of bacteria in milk after pasteuri- 
sation is greater in milk which contained a large' number of 
bacteria before pasteurisation than in milk w'lSch originally 
contained relatively few bacteria — ^this is of practical importance, 
the bacterial content of pasteurised milk giving an indication of 
the bacterial content before pasteurisation. 

The ideal milk supply would of course be milk obtained from 
perfectly healthy cows under the cleanest conditions, consumed 
immediately with the least possible manipulation, but in a highly 
urbanised country such as England this is impossible, and without 
some process for preserving the keeping quality of milk a propor- 
tion of the population would be forced to curtail or even do 
without a very important food. By subjecting the average milk of 
this country to pasteurisation, the destruction of any pathogenic 
organisms is virtually assured and its keeping qualities are 
improved. 

A committee appointed by the Health Organisation of the 
League of Nations to investigate various aspects of the milk 
problem in Europe came to the conclusion that “no raw milk can 
ever be regarded as completely safe for human consumption” and 
gave it as their “considered and emphatic opinion that all liquid 
milk for human consumption should be adequately pasteurised or 
boiled.” (See Bull Hlth Org, L, o. iST., 1937, 496.) 

Experimental evidence does not bear out the assertion that 
bacteria grow faster in pasteurised than in raw milk — the rate 
of bacterial increase is approximately the same. It is alleged that 
pasteurisation will encourage lack of cleanliness in milk pro- 
duction, but this is not so, as milk so stale as to be unfit for sale 
will not have its flavour improved by pasteurisation — ^moreover, 
only a milk sufl&ciently clean before pasteurisation would comply 
with the requirements of a bacterial count after pasteurisation. 

The nutritive qualities of milk do not appear to suffer ap- 
preciable change from pasteurisation, except in respect of 
antiscorbutic property, which can be corrected by orange juice. 
It is held by some that changes referred to in the physical and 
chemical characters are indicative of possible subtle alterations 
in nutritive value, not easily detected or estimated, which are 
perhaps of far-reaching importance. Even assuming, however, 
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some depreciation of these hypothetical nutritive values, it is not 
unreasonable to assume that the impairment would be of the 
same order as in those characteristics capable of observation, 
i.e., partial and slight impairment rather than complete destruction, 
and from a practical standpoint the positive advantages of 
pasteurisation outweigh any possible slight depreciation of 
nutritive elements, the existence of which is hypothetical. — 
Notes on the Pasteurisation of Milk, by J. M. Hamill, Rep, puhL 
Hlth med. Subj., Land,, No. 17, 1923. 

Experiments on rats show that the nutritional availability of calcium and 
phosphorus in milk is not affected by pasteurisation, and the biological value 
and true digestibility of the nitrogen are not affected by the holder process. 
Neither vitamin A itself, nor the pro-vitamin, carotene, is affected, but vitamin B 
(complex) stiffers some loss, probably mainly in the B, fraction. Loss also 
occurs in the vitamin C content, amounting to about 20% of that oririnally 
present, but the loss is due to the destruction of the more labile form wj&ich is 
produced by reversible oxidation under the action of light; reduced ascorbic 
acid, the form in which the vitamin is secreted by the cow, is not affected. 
Report to the Milk Nutrition Committee (Part I). From the National 
Institute for Research in Dairying and the Rowett Research Institute. — ^Per 
Analyst, 1937, 463. 

There are no human experiments which demonstrate that pasteurised milk 
is less nutritive to the young child than raw milk, while there is a vast mass of 
clinical experience to show that heated milk has been consumed for years 
by infants and young children without any detectable deterioration in the 
nutritive condition. — ^W. G. Savage, Lancet, i/1933, 429, 485. 

Children of the same initial height and weight within fixed limits, showed 
that (1> extra milk (raw or pasteurised) generally increased the gain m height 
oyer controls to an equal extent, except that on pasteurised milk older girls 
gained more than younger girls; (2) extra milk increased gain in weight, more in 
girls than in boys, more in olaer girls than in younger, and the difference 
associated with age was greater with raw milk than with pasteurised; (3) on the 
selected material there was no evidence of the superiority of either 
raw or pasteurised milk in increasing growth rate* — ^£. M. Elderton, 
Ann, Eugen,, Camb,, 1933, 5, 326. 

Under purely practical conditions there is no difference in nutritional value 
between raw and pasteurised milk. Vitamin C is destroyed to the extent of 
about 20%, This is not due primarily to heat treatment, but to previous 
exposure to light. Milk as delivered from the cow contains all its vitamin C 
as ascorbic acid and if pastetirised at once there would be no loss. Exposure 
to light results in the partial formation of dehydroascorbic acid, which is 
destroyed by pasteurisation. Infants fed exclusively on milk, whether 
pasteurised or raw, require supplements of iron and ascorbic acid. Egg-yolk 
and fruit juice are advised. — Rep, of Milk Nutrition Cttee, 1939. 

Biological tests show that commercial pasteurisation brings about a definite 
though small loss in the vitamin B complex and commercial sterilisation 
destroys some 30% of vitamin Bi. but has no adverse effect on vitamin Ba. 
Chemical tests show that pasteurisation destroys 10% of vitamin Bi, but is 
without effect on riboflavin, while the loss of Bi in sterilised milk is 50%, 
riboflavin again being unaffected. — Brit, med. J., i/1941, 248. 

Relative nutritive value of different forms of milk. — S. K. Kon, Nature, 
Lend., 1941, 607. 

Organisms found in milk* These may be classed as follows: — (1) Acid 
producing (100 varieties), the principal member of which is B. acidi lacticii 

(ii) JB, acidi butyrici (has very resistant spores, not killed by pasteurisation); 

(iii) those responsible for fermentation to alcohol, as koumiss, butter milk, 
red milk, blue milk, etc.; (iv) the mould Oidium albicans produces thrush in 
infants* mouths: (v) M, tuberculosis; (vi) Streptococci associated with contagious 
mammitis; (vii) C. diphtherue; (viii) B. colt communis and B, typhosus. 

Tubercle Bacillus in Milk. 

As a result of experiments to determine the thermal death-point of the tubercle 
bacillus in milk the following conclusions have been drawn: 
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(1) By losing 25 strains of tubercle bacillus no wide difference in the death- 
point was found. 

(2) The thermal death-point is practically similar for human and bovine 
types. 

(3) Previous variations in results due to too little care in carrying out 
experiments. 

(4) 20 minutes exposure at 60®C, required to prevent milk so treated carrying 
infection to the guinea-pig. 

(5) 5 minutes at 70®C. required to ensure the same result. 

(6) Of the two combinations of time and temperature factors the former 
excels the latter when the food value of the treated milk is also considered. 

(7) Until bovine tuberculosis can be stamped out at its source pasteurisation 
is the only safe method of rendering milk safe for human consumption. — 
F. W. Campbell Brown, Lancet, ii/1923, 321. 

The raising to 190®F, makes milk perfectly safe from contamination with 
B» tuberculosis, and this does not impair its nutritive value. — N. Raw, Brit, 
med. J„ i/1921, 596. 

Pasteurisation at 145**F.for 30 minutes ensures anon-infective milk so far as 
T.B. is concerned. — ^R. G. White, Lancet, i/1926, 222. Pasteurisation in closed 
vessels at that temperature for 30 minutes, then cooling to under 40®F. renders 
the milk free from tubercle bacilli and ml other pathogenic bacteria. — S. G. 
Moore, Brit. med. J., ii/1926, 855. 

While 26 samples of certified milk were free from tubercle bacilli, 17 of the 
samples contained Br. abortus and 16 mastitis streptococci. Of 39 Grade A 
(T.T.) samples 1 contained tubercle bacilli, 31 Br. abortus and 29 mastitis 
streptococci. Of 43 samples taken from raw milk coming to London in 
3000-gallon tanks every one contained virulent tubercle bacilli and 27 
Br. abortus. After pasteurisation not a single one contained either of these 
organisms in the living state. — ^F. C. Minett and E. J. Pullinger, Brit. med. J., 
ii/1933, 1080. 

5483 samples of milk coming into and distributed in Aberdeen, Dundee, 
Edinburgh and Glasgow were examined for tuberculous infection by the Hannah 
Dairy Research Institute {Spec. Rep. ser. med. Res. Coun., Land., No. 189). 
Composite chum samples of raw milk from individual farms were infected to 
the extent of 10%; raw tank-milk samples 37*5%; flash-pasteurised milk 8*2%; 
holder-pasteurised milk 2*8%; and retailed milk rather over 5%, Of 714 
samples of certified and Grade A (T.T.) raw milk only one sample was infected. 
AH the positive samijles from holder-pasteurised milk were taken from three types 
of plants, the remaining five types yielding perfectly satisfactory milk; faulty 
pasteurisation probably due to improper design of plant or inefficient operative 
procedures. — Brit. med. J., ii/1933, 1225. 

Of 101 samples of milk from 45 tuberculin-tested herds, 1 contained tubercle 
bacilli and 70 Br. abortus. Samples from 63 3000-gallon rail tanks showed 
all to be contaminated with tubercle bacilli and 53 with Br. abortus. Neither 
organism survived pasteurisation in corresponding samples. Samples of tank 
milk had to be diluted from xo to xooo times before tuberculous 
infectivity for guinea-^piga was lost. Samples of udder milk from cows 
with tuberculous mastitis could be diluted one million times with clean milk 
without infectivity for guinea-pigs being destroyed. — ^E. J. Pullinger, Lancet, 
i/1934, 970. 

During 1936 designated milks supplied from eight licensed tuberculin-tested 
herds were reported to contain tubercle bacilli. — Rep. med. Offr Minist. Hlth, 
Land., 1936, 143. 

All of 102 samples of pasteurised milk collected from a single plant in the 
course of a year were free from tubercle bacilli, although these organisms were 
present in 61 of the corresponding raw samples. — ^E. Humphriss et at. Lancet, 
it/1937, 152. 

Of 116 samples of retailed raw milk, the percentage failing the standard 
plate-count, presiunptive B. colt, and methylene blue reductase test were 47, 53 
and 47 respectively; during the summer months the corresponding percentages 
rose to 76, 78 and 66. 20% of the samples contained virulent tubercle bacilli. 
Compulsory pasteurisation of milk is considered an essential measure. — C, A. 
Green, Brit. med. J., ii/1942, 10. 



788 


THE EXTRA PHARMACOPCEIA 


Rapid detection of S, tuberculosis in milk. 

The microscopic test for tubercle bacilU in milk when done on quarter 
samples (i.e. s^ples from each qu^er of the udder) from individud cows 
IS a very quick and reliable, method of diagnosis. Since tubercle baciUi in 
these films are usually associated with a particular kind of ceU-grouo it is 
quicker, easier, and more efficient to exan^e the films for ceU-groups &nd then 
to exaimne these for tubercle bacilli. The tuberculous cell-groups are made 

iup 
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spread with another slide (by spreadmg the deposit with another glass slide 
rather than with the loop the cell groups tend to accumulate round the edges 
of the film so that under, the microscope the edges can be examined first and if 
part sbde does not need further attention). 
The film is then dried m the air for half an hour and fixed in a flame— not too 
hot. After cooling, place m alcohol and ether equal parts for 15 minutes and 
then wash with ether to get rid of the fat (if the fat is not removed time is lost 
in examining the films because giere ^e many red stained particles which are 
fat and not tubercle bacilli). , The film is then washed in steaming carbol- 
fuchsin for 8 minutes, washed in water, counter-stained with Lofiier’s methylene 
blue for 2 minutes and washed well with water before drying in the air The 
film is examined under a low-power objective (g in.) for the presence of 
tuberculous ceU-groups and only these cell-groups examined with oil^immersion 
lens for tubercle bacilli. In examning quarter samples when tuberculous cell 
groups are present, it is almost always possible to find tubercle bacUli in some 
of them. By this method it is possible to exanune 40 films in an hour without 
difficulty. Quarter samples have been examined by this method from some 
950 cows and in only one c^e has ^e finding not been the same as the result 
from the biolo»cal of the mtlk gr post-mortem examination of the 

cow. — M. L. Cowan Maitland, Lancet^ i/1937, 1297. 

Certdn orgasms, partic^arly those belonging to the so-called lactic group, 
may fail to stam by me usual methods m milk that has been heated. The direct 
microscopic count on pasteurised or sterilised milk may consequently be very 
misleading. Such bacteria can be stained quite satisfactorily however if the 
preparation is (1) exposed to the dye for 10 to 12 hours instead of for only a few 
minutes, (2) subjected to the ZieW-Neelsen hot carbol-fuchsin process, or (3) 
trea^ with 1% acetic acid before smmng by the normal methods.— G. 
Guittonneau and J. Brigando, per Bull. Hyg., 1936, 712. 

Milk-borae infections. 

During the ye^ to 1935 records are available in Great Britain of the 
occprence of 103 n^k-bome outbreaks of scarlet fever, septic sore throat, 
dmhtheria typhoid fever, paratyphoid fever, dysentery and gastro-enteritis, 
affecnng about 12,000 peraons. Durmg the same time, it is estimated that 
about 150,000 persons contracted tuberculosis of bovine origin of which over 
60,000 died, while an unascertained number, probably several thousands, 
s^^frpm und^Mit feywdueto infection with Br. abortus.— H. C. Bendixen 
et al.f Bidl. Hlth Org. L.o.N.f 1937, 494. 

In August 1936 an,outbreak of enteric fever in Bournemouth, Poole and 
Clmstchurch resulted m 718 nptofied cases of illness and in 51 deaths among the 
resident population. The outbreak was caused by the consumption of raw milk 
supplied by one deder only: the milk was obtained from 37 producers, one, or 
possibly two neighbours, of whom supplied infected milk. Cows had access 
to an infected stream, the infection coming from the overflow of a tank built 
to take the sewage and storm water of a large house. When the number of 
occupants was large the tank was xmaWe to deal with the sewage and the overflow 
was quickly carried to the stream. From time to time a earner of B. typhosus, 
who was, however, unaware that he had ever suffered from enteric fever, stayed 
at the house. Thus some 10,000 customers of the milk dealer were potential 
victims of typhoid fever due to a sequence of events which, apparently a matter 
of chance, mi^ht be repeated wywhere. The modem practice of concentrating 
the retail distnbution of nulk (and of other foodstuffs) in fewer hands makes the 
s^e|U^dmg of food a wtal necessity.— W. V. Shaw, Ret. Publ. Hlth med. 
Suirj.f Land., No. 81, 1937. ^ 

occurred m outbreak of gastro-enteritis in the Borough 
of Wdton near Sahsbury, in which over 100 schoolchildren were involved. 
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The infection was traced to a cow which, though apparently healthy, was a 
persistent intestinal carrier of Salmonella of the “Dubhn** type. The milk by 
which the infection was conveyed formed only a part of the total quantity 
produced by the herd and the reminder was habitually distributed in a 
pasteurised form and consumed without any ill-effect. — Rep, med, Offr Minist. 
Hlth, Lond.t 1936, 49; see also Rep.publ, Hltk med. Subj,^ Lond.y No. 82^ 1938. 

In 25 persons, nausea, cramps, vomiting and diarrhoea occurred approximately 
24 hours after consuming milk or ice cream (containing milk from the same 
source). Cultures of the milk showed yellow and white staphylococci. 
Filtered cultures from the isolated strains of white staphylococci reproduced the 
symptoms in animals and man. — H. J. Shaughnessy and T. C. Grabb, J, inject, 
Dis.y 1936, S3y 318. 

During an outbreak of milk-borne scarlet fever and tonsillitis at Doncaster 
in December 1936, 364 people were affected. The infecting organism was 
Streptococcus pyogenes Type II. — ^R. Watson, Brit. med. t/., i/1937, 1189. 

An outbreak of Sonne dysentery occurred in Bedford in January 1938 due 
to drinWng infected milk, 96 persons being affected and the symptoms lasting 
from 12 to 36 hours. — G. K. Bowes, Brit. med. J., i/1938, 1092. 

Detection of Pasteurisation. 

To 5 ml. of the milk add 1 ml. of benzidine acetate solution 1 % and a drop 
of acetic acid; after shaking, 3 ml. of HsOs are run on to the surface of the 
mixture. 

Unheated milk gives Blue colour. 

Heated milk, about 60® Faint blue. 

Heated milk, above 70® No colour. 


Arnold’s Test gives similar reactions, an old tincture of guaiacum being 
used as reagent, and dropped on to the surface of the milk. Freshly prepared 
tincture requires the addition of hydrogen peroxide. 

Detection of Hypochlorites, In Canada, chemical sterilisation of dairy 
utensils is legal, andXockhead has shown the efficiency of chlorine compounds 
for this purpose. In this country, however, it is illegal because of the difficulty 
of detecting contamination of the milk by the sterilising chemical. A test, 
based on the indigo-carmine reaction of Korenman, has been worked out 
capable of detecting directly 0*5 p.p.m. of sodium chlorate in 1 ml. of milk 
(and, indirectly, (sodium hypochlorite according to the quantity of sodium 
chlorate) and 7 to 7*5 p.p.m. of available chlorine. — I. V. Hunt, Analyst. 
1939, 653. 

To cooled milk add diluted sulphuric acid containing a trace of stannous 
chloride. Mix well in an ice-bath. Centrifuge and examine in ultra-violet 
light for yellow fluorescence. Full-cream milk must be previously diluted. 
— ^B. C. Wright and E. B. Anderson, Analyst^ 1938, 252. 

A Bacteriological Test to Detect Pasteurised Food. When food has 
been pasteurised at 60®, subsequent heating to any temperature less than this 
does not appreciably reduce the number of bacteria, but heating above 60® 
would considerably reduce the number. On the other hand, the bacteria in 
unpasteurised food are reduced progressively as temperature rises from 50* 
to 60®. — C. E. Dukes, Brit. med. J., ii/1929, 907. 

Detection and Determination of Raw Milk in Pasteurised Milk. 

30 ml. of sample is heated at 50® for 5 minutes in a 100 ml. flask and quickly 
cooled. The flask is completely filled with water and connected by rubber 
tubing about 5 cm. long with the lower end of a Hoyberg butyrometer tube also 
filled with water. The apparatus is inverted several times to mix the contents 
(120 ml.) and is then allowed to stand at 12® to 15® for 20 hours. The depth of 
the cream layer is then read. The factor C is calculated by multiplying the 
depth of the cream layer by 4 and dividing by the fat content of the undiluted 
milk. The addition of 5, 10, 15, 20 and 30% of raw milk to a pasteurised milk 
of fat content 3*0 altered the C value from 3*3 to 8*0, 27*0, 33*3 and 53-0 
respectively. — F. Stoppel, Z. Unters. Lebensm., 1937, 73, 327. 

The Phosphatase Test, The enzyme phosphatase is always present in raw 
milk but is destroyed at the temperature necessary for efficient pasteurisation. 
The absence of phosphatase is an indication that the milk has been adequately 
heated, while its presence denotes insufficient heating or contamination with 
raw milk. All the commoner pathogenic organisms including the tubercle 
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bacillus are killed before the phosphatase is destroyed. When milk containini? 
phosphasete is incubated with disodium-phenyl-phosphate, free phenol is 
liberated and the quantity obtained, which may be determined bv a colorimetric 
method, is an approximate measure of the phosphatase in the m’ilk. 

Beagents. (1) A buffer-substrate solution containing 1*09 g. of disodium- 
phenyl-phosphate and 11 *54 g. of sodium barbitone in a litre of water with a 
few drops of chloroform as antiseptic. (2) Folin and Ciccalteu*s Reagent. A 
solution of 100 g. of sodium tungstate and 25 g. of sodium molybdate in 700 ml. 
of water is treated with 50 ml. of phosphoric acid (85%) and 100 ml. of hydro- 
chloric acid, and the mixture boiled for 10 hours under a reflux condenser in a 
1500 ml. flask with groimd-glass connection. After the mixture has cooled 
150 g. of lithium sulphate and 4 to 6 drops of bromine are added and the excess 
of bromine is expelled by boiling the liquid for 15 minutes; the reagent, which 
should be golden-yellow in colour without any green tint, is cooled, made up 
to 1 litre and filtered. One volume is to be diluted with two volumes of water 
before use. (3) A 14% solution of anhydrous sodium carbonate in water. 

When the test is carried out under standard conditions a pale blue colour is 
produced which in the absence of phosphatase does not exceed a certain value. 
For the purpose of comparison a 13 ml. tube is used to contain the test solutions 
and a standard 2*3 Lovibond blue glass is provided for the measurement of the 
maximum permissible depth of colour. 

Short Test (A). To 10 ml. of the buffer-substrate solution contained in a 
25 ml. test-tube add 0*5 ml. of the milk and incubate the mixture in a water- 
bath at 45® to 49® for 10 minutes. Remove the tube and cool to 15® to 20® by 
immersing in cold water. A dd 4 • 5 ml. of the diluted phenol reagent, allow to stand 
for three minutes and filter. To 1 0 ml. of filtrate add 2 ml. of the sodium carbonate 
solution, mix and place the tube in boUing water for five minutes and again filter. 
Compare the colour of the filtrate with the standard coloured glass in the Lovibond 
tintometer. The test is carried out in duplicate, and at the same time duplicate 
control tests are made thus: Mix 10 ml. of the buffer-substrate solution with 
4*5 ml. of the diluted phenol reagent and 0*5 ml. of the milk, allow to stand 
for three minutes and filter. To 10 ml. of the filtrate add 2 ml. of the sodium 
carbonate solution, mix and place in boiling water for five minutes and again 
filter. Compare the colours of the four tubes. Interpretation: If only a 
faint blue colour develops in all four tubes the milk has been heated but not 
necessarily pasteurised. If the controls show more than a trace of blue colour, 
i.e. more than about 1 *5 Lovibond units in a 13 mm. cell and there is no free 
phenol in any of the reagents, it is probable that there is a phenol-producing 
organism, in the milk. This does not occur with milk which after pasteurisation 
has been kept at a satisfactory low temperature. Milk which after pasteurisation 
has been properly cooled and maintained at a temperature between 55® and 65® 
for not more than 18 hours should not show in the control tubes more than a 
trace of blue colour. If with such controls the incubated tubes show a IdIuc 
colour which is deeper than the standard the milk has not been adequately 
pasteurised. 

While the production of a colour exceeding the standard may be taken as 
evidence of incomplete pasteurisation or subsequent addition of raw milk, the 
converse is not invariably true. 

Longer Test {B). To 10 ml. of the buffer-substrate solution contained in a 
25 ml, stoppered test-tube, add 0*5 ml. of milk and mix thoroughly. Add 2 
drops of chloroform, stopper the tube and incubate at 37® to 38® for 24 hours. 
At the end of this time add 4*5 ml. of the diluted phenol reagent, mix, allow to 
stand for three minutes and filter. To 10 ml. of the filtrate add 2 rnl. of the 
sodium carbonate solution, mix thoroughly and place in boiling water for five 
minutes ; filter. Comp are the colour in a 1 4 mm. tube with the Lovibond standard 
2*3 blue glass in the tintometer. Tests are to be carried out in duplicate and 
control tests to be made when necessary. 

Interpretation. If the colour produced exceeds that of the standard glass 
the milk has been improperly pasteurised. It must be assumed that either the 
temperature of pasteurisation has been too low, or the duration of heating has 
been too short, or a small quantity of raw milk has found its way into the 
pasteurised bulk. 

A table is given showing, i.a., that as little as 0*2% of raw milk added to milk 
pasteurised at 145®F. can be detected. — Kay and Graham, J. Dairy Research^ 
1935, 5-191. A critical study of the test. — ^Anderson, Herschdorfer and Neave, 
Analyst, 1937, 86. 
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A table is given showing the results of the phosphatase test on designated 
pasteurised milk sold to the public or to children tinder the **milk in schools” 
scheme in London Boroughs and elsewhere. The authors consider that their 
recent application of the test permits the following statements: — 

(1) large nunaber of pasteurising plants of all sizes both in London and 
elsewhere are either inherently functionally inefficient or unsatisfactorily operated. 

(2) “The properly designed and supervised plants, whether large or small, 
provide a satisfactory product. The phosphatase test has proved a valuable aid 
in this supervision. 

(3) “Of the large firms a majority, but by no means all, use efficient plants 
and/or methods. 

(4) “The milk sold to school-children as ‘pasteurised* appears, in a large 
proportion of the cases examined, to have been pasteurised in a particularly 
amateurish way. 

(5) “In view of the large percentage of designated ‘pasteurised* milks on 
the market W'hich have been grossly underheated it is particularly desirable 
that all milk, and especially milk which is to be consumed by school-children, 
should reach a reasonable hygienic standard — say Grade A — before pasteurisa- 
tion.*’ — H. D. Kay and F. K. Neave, Lancet^ i/1935, 1516. 

A negative result, i.e. failure to demonstrate the presence of phosphatase, does 
not necessarily indicate that the milk has been properly pasteurised, since it 
may not be possible to demonstrate indubitably the presence of phosphatase in 
milk which has been heated to below the pasteurising temperature, or for rather 
less than half an hour, or to which a small proportion of raw milk has gained 
access. Nevertheless, it is claimed that even relatively small errors in the 
technique of pasteurisation may be detected. — Rep. med. Offr Mznist. Hltb, 
Land., 1935, 137. 

The phosphatase test is a valuable supplement to the inspection of the plant 
and a positive result affords convincing evidence that pasteurisation has not been 
efficiently carried out. The obligation to detect in what way the pasteurisation 
plant or technique is at fault actually rests with the licensee, and if he cannot 
deliver milk which satisfies the requirements of the phosphatase test he should 
not continue to hold a licence. — Rep. med. Offr Minist. Hlth^ Lond.^ 1936, 144. 

Faulty Pasteurisation. 

Though a number of licensed plants are found to be inadequately pasteurising 
the milk, it is abundantly clear that perfectly safe milk, free from tubercle bacilli, 
can be, and is being, consistently obtained in many licensed plants by attention 
to the main factors concerned. Apart from the technical control of pasteurisation, 
three general proposals are made to improve the present position. (1) That 
the Milk Marketing Board should offer a relatively larger margin of profit to 
distributors who agree to take out licences for the sale of “pasteurised milk,” 
thus affording a stimulus to the distributor to instal properly designed and 
supervised plant. (2) The need for training and certification of plant operators 
is stressed. (3) An increase is recommended in the facilities available for routine 
laboratory control of milk. At present this is confined to a few of the larger 
companies. .<471 Ittqutry into the Design, Operation and Efficiency of Pasteurising 
Plants. — ^A. W. Scott and N. C. Wright, Hannah Dairy Research Institute, 1935, 
per Brit. med. J., i/1936, 117. 

Results which have been obtained show that a stricter control of pasteurisation 
is very necessary. Tubercle bacilli have in some instances been found in milk 
sold as pasteurised. — Rep. med, Offr Minist. Hlth, Land., 1936, 144. 

A survey, using the phosphatase test, of the si^ciency of pasteurisation of 
designated pasteurised milks in London and elsewhere has shown a considerable 
improvement during the last two years, though in distributing firms of inter- 
mediate or small size the efficiency is still far from satisfactory. — ^W. A. Hoy 
and F. K. Neave, Lancet, u/1937, 595. 

The future of the dairy industry lies in the gradual diminution of the small 
and often inefficient distributor and its concentration into the hands of large, 
weU-organised firms which are making use of every aid that science can offer 
to improve the technical efficiency of their business and the high quality of their 
products. — C. Bendixen et al.. Bull. Hlth Org. L.O.N., 1937, 500. 

The Supervision of Milk Pasteurising Plants, by Sir W. Dalrymple- 
Champneys. — publ. Hlth med. Subj., No. 77 1935. 
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BACTERIOLOGICAL TESTS FOR GRADED MILK 

Memo. 139/Foods (Ministry of Health, 1937) 

Standards. The following bacteriological standards for the 
various classes of graded milk are prescribed by the Milk (Special 
Designations) Order, 1936: — 

Tuberculin Tested Milk Tested by a prescribed method must 
and Accredited Milk, not decolorise methylene blue within 
hours if sample is taken between 
May 1st and October 31st; or within 
5^ hours if taken from November 1st 
to April 30th. 

Must not contain coliform bacillus 
in 0-01 ml. 

Tuberculin Tested Milk Must not contain more than 30,000 

{Pasteurised). bacteria per ml. 

Pasteurised Milk, Must not contain more than 100,000 

bacteria per ml, 

^^It is not necessaty that every sample should be submitted to 
both tests, and licensing authorities which require to have frequent 
tests made of samples of producer’s milk may find it convenient 
to have most of the samples examined by the methylene blue test 
alone, reserving the coliform test for occasional use.” 

Sampling. Paragraphs 2 and 3 give instructions for the 
collection of samples; paragraph 4 deals with sampling from churns; 
and paragraph 5 with the labelling of samples. 

Transport and Storage of Samples. Paragraphs 8 to 10 
give directions for Tuberculin Tested and Accredited Milks and 
paragraph 1 1 for Pasteurised Milk and Tuberculin Tested Milk 
(Pasteurised) for the plate count. 

Methylene Blue Test. Paragraphs 12 to 26 deal with the 
apparatus required, the method of mixing the sample, the method 
of carrying out the test and precautions in regard to the test. It 
is emphasised that the reliability of the results of the test depends 
upon strict observance of the directions given. Specially prepared 
methylene blue tablets are required; traces of impurities normally 
present in commercial samples seriously affect the reliability of 
the test. Test-tubes and pipettes conforming to descriptions 
supplied are to be used. The milk is to be regarded as decolorised 
when the whole of the column of milk is completely decolorised, 
or is completely decolorised up to within 5 mm. of the surface. 

Coliform Test for Tuberculin Tested and Accredited Milks. 
Paragraphs 28 to 34 give the apparatus, medium and diluent 
required and details of the technique. The sample passes the 
test if two out of three tubes are foxmd to be free from acid plus 
gas after 48 hours’ incubation at 37®C. 

Plate Count Test for Tuberculin Tested Milk (Pasteurised) 
and for Pasteurised Milk. Paragraphs 35 to 45 give the apparatus, 
medium and diluent required and details of the technique. 
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An appendix gives forms on which the results of the tests are 
to be recorded. 

Microscopic Plate Me^od. To economise material and save time Frost 
has introduced a modification of the agar count, in which little plates of agar 
are made on microscopic slides. Areas of 4 sq. cms, are mapped out on slides, 
sterilised by flaming, 1 ml. of milk to be tested added to an equal quantity of 
melted agar at 44® and, after thoroughly mixing, 0-1 ml. of the mixture 
spread out quickly and evenly over the prepared area of the warm slide, i.e., 
such a plate is prepared from 0-05 ml. of the milk. When the agar is set it is in- 
cubatedT in a moist chamber at 37®. After 4 to 6 hours the plates are dried 
without cracldng the films, fixed in the flame, immersed in a 10% solution of 
acetic acid in 90% alcohol, stained with Loffier’s methylene blue (J in 4) for 
3 minutes, decolorised until the background is a pale blue, and dried without 
washing; colonies appear dark blue against a pale blue background. Examine 
with low-power objective; at least 20 fields should be combed. The number 
of bacteria in 0-1 ml. agar-milk mixture from which the plates were poured 
may be found by multiplying the number of colonies in a microscopic field 
by the number of times the area of this field is contained in 4 sq. cms., 
the area of the little plate; this figure must then be multiplied by the diluting 
figure to give the number of bacteria per ml. A fairly close approximation is 
said to exist between the result obtained by Frost’s little plate and the standard 
plate method. 

A critical study of the bacteriological technique used in the grading of milk: 
the plate coimt, the coliform count, the methylene blue test and miscellaneous 
tests. Also a critical study of the interpretation of these tests by comparison 
with hygienic or unhygienic methods of production, together with a discussion 
of the general principles of bacteriological grading of milk and general conclusions 
and recommendations. — Bacteriological Grading of MUk, Spec, Rep. Ser. med. 
Res. Coun., Lond.^ No. 206, 1936. 

Until a more standard practice is adopted by bacteriolo^sts (c.g-, a 
faithful carrying out of the techniciue for examination of graded nulks as set out 
in Memo. 139/Food8 by the Ministry of Health) little value can be placed upon 
reports received, and both time and money are being wasted in submitting 
nulk samples for examination. A quart bottle of pasteurised milk was shaken 
and divided into 6 parts in sterile bottles, two of which were submitted to each 
of three laboratories. One report gave a bacterial count oic 9270 per ml. and 
another 3,400,000 per ml, for the same xnil^ and the results obtained from one 
laboratory were 147,000 and 3,400,000. To withdraw a licence upon such 
unreliable data would be most unjust. It is possible that the milk in some cases 
is insufficiently shaken before examination; more uniform results would be 
obtained by the use of a mechanical shaker working at a uniform speed. — J. B. 
Howell, Brit. med. ii/1934, 883. 

The methylene blue reductase test is much simpler to apply than the plate 
count and it yields 75% of comparable results. On the whole it is a more 
stringent test m warm weather and less stringent in cold weather — ^the opposite 
of what is needed. The arguments in favour of its adoption as an economy 
are weak if the cost of the collection is taken into account. If the coliform test 
has to be performed in addition, the advantage of the reductase test is not so 
great as would appear. — S. Faulds, Lancet^ ifl9S7^ 949. 

Milk for consumption should not be graded. The best milk available should 
be directed to the human market, and only this milk should be offered to the 
public. Grading of producer’s milk is highly important; grading of milk for 
consumption has no particular value and merely conftises the public. — H. C. 
Bendixen et al., Bull. Hlth Org. L.o.N.^ 1937, 498. 

Test for Stale, Sour or otherwise Bad MSXk 

It is known that the addition of hydrogen peroxide to fresh, pure, clean 
milk produces only slight evolution of oxygen, while in the case of stale, sour 
milk, or milk containing pus or blood or from animals suffering from inflamed 
udders, fevers^ etc., the test produces a much larger quantity of oxygen and 
that more rapidly. 

Experiments showed the following results; — 

(1) With new milk no gas evolution in the first J hour. During the next 
2 hours about 0*5 ml. evolved. 

(2) With sour milk (about 2 days sour) gas evolved at once. After 5 minutes 
1 ml. of gas, after 30 minutes 5 ml. In the next two hours a ftirther 1 ml. (The 
results were obtained using 50 ml. of milk in a Doremus tube.) 
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Teat for Freshness of Milk {.Schmidt^Muller), The reagent, which 
should be freshly boiled each day, consists of 5 ml. saturated alcoholic solution 
of methylene blue (zinc chloride double salt) with 195 ml. of distilled water. 
One ml. of the reagent is mi::sed with 20 ml. of milk, the surface sealed 
with paraffin, and the test-tube then kept at 45® to 50®. Fresh milk should 
remain blue for 12 hours or more, reduction of the methylene blue, in the 
absence of formalin, being due to bacterial contamination. If the solution is 
decolorised within 1 hour, the organisms certainly exceed 500,000 per ml.— • 
Kenwood. 

Dirt in Milk. 

Allowable limit of dirt in milk: Recommendation. Any proportion of dung in 
milk, however small its amount, is objectionable. Clean milk examined by 
the recommended method contains less than one part per 100,000 by volume 
of moist dirt; a limit of two parts is the maximum which can be conceded, though 
such milk is not necessarily clean milk. For official purposes, having regard 
to the variation in the experimental results obtained, it is not desirable to 
recommend legal action in the case of an isolated sample of dirty milk unless the 
amount of moist sediment, determined by the recommended method, exceeds 
three parts per volume in 100,000 parts of the sample. 

The method adopted for recommendation involves sedimentation and subse- 
quent centrifuging of the deposit. The apparatus consists of a standard glass 
sedimentation vessel of about 650 ml. capacity gradually tapering at its lower end, 
to which is attached one of the centrifuge tubes. A long stout glass rod carrying 
a rubber stopper at one end is required for stirring purposes and for closing the 
main vessel at its lower end while the centrifuge tube is disconnected. Three 
standard centrifuge tubes are available having the capacity of the graduated 
portion respectively 0 *020 ml., 0 *050 ml. and 0 *200 ml. The standard centrifuge 
IS capable of a speed of at least 2000 revolutions per minute, and is of such a 
size that the measurement across the machine when in action from outer tip to 
outer tip of the tubes is 10 J inches. 

A volume of 200 ml. is convenient for the test. A small quantity of preserva- 
tive is added and thoroughly mixed; e.g., 0*2 ml. of 40% formaldehyde in 10 ml. 
of water for each 100 ml. of sample. Sufficient of the sample to fill completely 
the constricted part of the centrifuge tube chosen is first taken. The tube is 
then connected to the sedimentation vessel, the apparatus fixed vertically and 
the remainder of the well-mixed milk poured into the vessel. Finally the 
original receptacle is washed once or twice with water and the washings added 
to the milk. A small quantity of ether or petroleum spirit may be added to 
form a layer during the time of sedimentation which should be at least 72 hours; 
the solvent prevents the holding up of dirt in any separated fatty matter. The 
milk should be stirred at intervals of 4 hours during the day; that portion of the 
dirt which at first is carried up with the cream gradually falls. After the sedi- 
mentation is complete the glass rod is lowered into the milk, until the rubber 
stopper reaches the narrowest part of the sedimentation vessel. The centrifuge 
tube is then detached. In order that no dirt may be lost any overflowing muk 
is caught in a small beaker and transferred to the centrifuge tube to be used 
for the second period of sedimentation. The bulk of the milk from the first 
centrifuge tube is poured into the second tube the constricted part of wliich is 
filled with milk, and the tube attached to the sedimentation vessel. The glass 
rod is withdrawn and the sedimentation allowed to continue, the milk being 
intermittently stirred as before, for at least 48 hours. The centrifuge tube is 
then spun for 2 minutes or longer at 2000 revolutions per minute. The dirt is 
now wholly collected in the graduated portion of the tube. The milk is poured 
off as far as practicable, the sediment stirred with distilled water added until the 
tube is almost full, and the tube again spun. The liquid is drawn off and the 
wasliing repeated twice with water thus removing all milk solids. A portion 
of the sediment is next taken from the centrifuge tube, examined under the 
microscope and carefully returned to the tube. The sediment is stirred at 
intervals of 10 minutes during 30 minutes with 2 ml. of normal ammonia 
solution, the liquid run oflf and the sediment washed three times with water as 
before. The sediment is similarly treated with normal hydrochloric acid and 
water, and the treatment with ammonia, water, hydrochloric acid and water is 
repeated. The sediment is washed free from clilorides and after spinning to 
get a flat surface the volume is read off. Several readings should be taken, 
stirring and centrifuging between each reading. If tlie second period of 
sedimentation yields any deposit; it must be treated as the first sediment using 
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the appropriate tube; the two results are added. The origin of the dirt may be 
ascertained by microscopical examination of the sediment withdrawn for the 
purpose. — Report of Sub-Committee of Society of Public Analysts. 

Cellular Elements present in milk are best stained by Jenner's or May* 
Grunwald’s stain. Sodium chloride of either 0*7%, 0*8% or 0-9% not suitable 
for washing the cells deposited by centrifuge. Washing with ox serum gave 
better results, causing the least contraction of the cells of any of the wash 
liquors tried. — ^Prof. Hewlett, Lancet^ i/1915, 855. 

Normal milk contains polynuclear and polymorphonuclear leucocytes, which 
may be mistaken for pus cells; as many as 54,300,000 per ml. have been observed 
in an apparently normal sample. Mere cell counts do not afford a true criterion 
of pathological condition of the udder; on the other hand a paucity of cells 
might also indicate a pathological process. 

All milk contains leucocytes, but do these become converted into pus cells, 
and how distinguish one from the other.^ The cell count is increased in milk 
taken from a cow which is drying off, but the condition is entirely physiological, 
not pathological. Differential staining should be done by Jenner’s method. If 
an abscess is deep, and has infiltrated the gland, its presence is shown by 
increased number of phagocytic cells; if acute, the phagocytic activity of the 
numerous cells is marked; if clironic, and beginning to be shut off by fibrous 
tissue, the polymorphonuclear cells ^e less numerous and less sharply defined. 
The other cells do not appear to be increased in number. — ^P. C. Varrier-Jones, 
Lancet, ii/1924, 537. 

Countins the Leucocytes in Milk, Exactly 1 ml. of milk is transferred 
to a special centrifuge tube which is subsequently filled with Toison’s Fluid 
(see p. 673). After mixing, the liquid is centrifuged for 10 minutes. The cream 
is then broken up and the mixture again centrifuged for an additional 5 minutes. 
The supernatant liquid is removed down to the 1 ml. mark on tube and the 
deposit incorporated with the last ml. is stirred rotmd with a wire. The number 
of leucocytes in this ml. is counted with the ordinary Thoma-Zeiss blood 
counting chamber. 


2VULK PRESERVATIVES 
See also Food Preservatives, p. 836. 

By the Public Health (Milk and Cream) Hesulations ipxs, which 
apply to the whole of England and Wales, the use of preservatives in milk 
is prohibited* **No person shall add, or order or permit any other person to 
add, any preservative substance to milk intended for sale for human consumption, 
and no person shall sell or expose or offer for sale, or have in his possession for the 
purpose of sale, any milk to which any preservative substance has been added** 
Boric Acid in Milk: Detection (1 in 500 zmll preserve). 

This is detected by evaporating and incinerating at least 10 g. of the milk 
and acidifying the ash with dilute hydrochloric acid (using litmus). A strip 
of turmeric paper is now placed in the capsule, so as to be only partly wetted 
by the liquid. Evaporate to dryness at 100®, 

If boron compounds are present, the part immersed in the liquid will turn 
brownish-red (formation of rosocyanin). On moistening with a drop of caustic 
soda, green and purple colours will be produced. On re-acidifying with 
hydrochloric acid, the red colour is restored, and is again changed to green and 
blue with excess of alkali. 

Alternatively make the milk or other substance just alkaline with barium 
hydroxide solution, evaporate and incinerate. Add a few drops of dilute 
hydrochloric acidj a saturated solution of oxalic acid and an alcoholic curcumih 
or turmeric solution, dry on the water-bath and take up with a little alcohol. 
Boric acid or its salts give intense magenta-red. Reaction is different from, and 
far more delicate than the ordinary turmeric test. — Kenw’ood. 

The flame test is well-known. Evaporate to dryness, treat the ash with a few 
drops of stron|; sulphuric acid, add a little methyl alcohol, and apply a light. 
The alcohol will bum with green at the edges of the flame (at the moment of 
ignition more particularly). Boric acid 1 in 5000 is shown with ease^ by this 
method using 10 ml. of the sample. It will show even 1 in 8000 but with some 
uncertainty. 
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Borax and boric acid cannot be differentiated, as borax alone without tliA 
use of sulphuric acid gave the colour even though the ash of the milk al^« 
was alkaline to phenolphthalein. If boron is found, titration of the ash wouMh! 
the only means of concluding in which form it existed by comparinc 
average milk residue boron free. 



Determination of Boric Acid, Thomson’s Method: To 100 ml nf 
milk add 1 to 2 g. of sodium hydroxide and evaporate the whole to dryness in « 
planum dish. Char thoroughly, avoiding a strong red heat; digest the content! 
of the dish with about 20 ml. of hot water, then add hydrochlonc aS camfiSf! 

V^til the solution is acid. Transfer the contents of the dish to a 
100 flask keeping the volume below 60 ml., add 0*5 g. of soHd calcium 
chlonde, and a little phenolphthalem, then 10% caustic soda solution unS^ 
shght permanent pink colour is produced. Add 25 ml. of lime water 

Filter through a dry filter paper. ToSoSof*fSe 
add N/1 siflphunc acid until the pmk colour disappears; add a drop of meSvl 
o^ge, ^d more normal aad until the solution is just neutral to meSiyl oraMe 
Boil for 3 to 4 nunutes. Cool, and^efiilly make the solution neutral to methyl 
® sufficient neutral glycerin to ensure that a ffiSd 

add a little more phenolphthaleim md 
htrate with N/10 sodium hydroxide, each ml. of which is equivalent to 0*od62 » 
of bone acid. *»• 

For a modification of Thomson’s method used in the Government Laboraterv 
see Analyst, 1923, 416. ^«worarory, 

Formald^yde in Milk: Detection. A teaspoonful wiU preserve 10 gallons 
of milk for 3 days in hot weather. 

addition can be detected by warming, but it is better to distil 
the imlk; the distillate has the odour of formaldehyde, but the oreaervatiw 
not wholly volatilised even when evaporated to dryness at lOO-’.^In employing 
colour tests for fomialdehyde a notably weaker reaction is obtained wh^ Sfe 
containing formaldehyde is ^ distilled and the distillate tested than when vStir 
contauung the same proportion of formaldehyde is similarly treated. 

ScWff*s Reagent. Mix 40 ml. of 0-5% solution of magenta with 250 ml 
of water, add 10 ml. of sodium bisidphite solution sp. gr. 1-375, and then 
10 ml. of pure strong sulphunc aad; allow to stand for some time, when it SiU 
become colourless. It may also be prepared when required for use by addfeg 
sufficient of a solution of sulphurous acid to decolorise some of the magenta 
solution. If the sulphinous acid is added in large excess, traces of formaldelnSe 

colour proves presence of formaldehyST 
Other tUdehydes, including aromatic aldehydes, also give the reaction ^ 

Jt is better to distil as (Aove mentioned or to useHehner’s Test,i.e..iur*/wA- 

be detected with 

If to the distillate froin a sample of imlk one drop of a dilute aqueous solution 
of phenol is added and the mixture poured upon some strong sulphuric acid in 
a test-tube, a bright crimson rmg appears. ^ 

PMoro glucinTeet. To 5 or 10 ml. of the milk add 5 drops of 1 % aqueous 




This test tttiU shoto 1 of formaldehyde {actual) in 50,000 of milk, 

RimiM’s Tert. A satisfactory confirmatory test, being almost specific for 
foimaldehyde. For method of applying see VoL II {2lst Ed^\ p. 554 This 
test will shorn \ of f^^dehyde^ {actual) In 100,000 of milk, ^ o . sms 

l^ormaldehyde added to foo^ tends to derange metabolism. Wiley in United 
the effects of doses of lOOto 200 milligrammes of fomialdehyde 
given wuh n^k) on 12 men during 15 days, the total being 2-5 g. to each mm. 
wrmng m thmat, itc^ng rash, retodation of nitrogen and sulphur metabolism. 
aSS metabolism, and loss in bodyweight were observed. 

Ap^ from harmfulness as a milk preseryaUve, its use is inadvisable, as in dilute 
^ aad-formins becterie while not retarding 
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Determination of Formaldehyde. The method of Shrewsbury and Knapp 
{Analystt 1909, 12) may be used for estimating the amount of formddehyde in a 
sample of milk. The following modification has been found to give very satis- 
factory results. 

The reagent {100 ml. of concentrated hydrochloric acid and 0*1 ml. of concen- 
trated nitric acid) becomes yellow very rapidly and masks the colour given by 
the formaldehyde. To overcome this the acids are added separately to the milk, 
and the whole then mixed. Add 10 ml. of hydrochloric acid to 5 ml. of the 
sample contained in a test-tube, then add 1 drop of 5N nitric acid from a pipette, 
shake and place in a water-bath at 50*^ for 10 minutes. The tube must not 
be allowed to touch the bottom of the water-bath. A series of tubes with fresh 
milk containing added amounts of formaldehyde ranging from less than 1 to, say, 
10 parts per million should be treated exactly as above, a blank experiment with 
the milk used being put on at the same time to ensure its freedom from formal- 
dehyde. After 10 minutes the tubes are removed from the bath, and the 
intensity of the violet colour in the sample compared with that of the standards. 


To prepare standards. Determine the formaldehyde in the formaldehyde 
solution. Say 40%. 

A, Dilute 1 ml. to 100 ml. .’. 1 ml. of A contains-^^ •«0*004 g. 


jB. Dilute 1 ml. of A to 100 ml. 1 ml. of B contains?-^^-® 0*00004 g. 

Each 0*1 ml. of B made up to 5 ml. with milk represents 0*8 parts of 
formaldehyde per million. 


CONDENSED MILK 

The changes in the condition of the milk as a result of condensa- 
tion are profound and not merely caused by deprivation of water. 

In the manufacture of sweetened condensed milk, the maximum 
temperature reached is usually between 80® and 90°, at which 
temperature it is kept for a few moments. This is not enough to 
kill many types of bacteria. 

Sweetened condensed milk is never sterile; sporing aerobic 
bacilli have been isolated from 92% of tins and are probably 
present in every sample — decomposition does not necessarily 
follow. The^ ‘‘blowing’* of tins of sweetened condensed milk is 
almost invariably due to growth and chemical activities of yeasts 
but there is no suggestion that these are harmful. 

In unsweetened condensed milk, the milk is boiled down under 
reduced pressure. The sealed tins are heated to 110® or 116® for 
from 30 to 40 minutes, the tins being rotated to increase penetration. 
About 80% of samples are found to be sterile, the non-sterile 
containing chiefly spore-bearing aerobes in small numbers, yeasts 
being of small significance. Decomposition in condensed milk is 
nearly always due to non-sporing organisms. Longer processing 
at lower temperature would give results as good as shorter time at 
higher temperature, without risk of damage to milk, — “Studies in 
Sweetened and Unsweetened (Evaporated) Condensed Milk,” 
Food Investigation Board of Dept, of Sci. and Indust. Res., 
W. G, Savage and R. F. Hunwicke, Brit, med, J,, ii/1923, 296; 
Lancet, ii/1923, 529. 
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The Public Health (Condensed Milk) Regulations, X923 
and 1927 include the following selected articles and rules. 

PART I 

Article 2. (1) In these Regulations unless the context other- 
wise requires: — 

“Condensed Milk** means milk or skimmed milk which has 
been concentrated by the removal of part of its water, whether 
with or without the addition of sugar, and includes the article 
commonly known as “evaporated milk,** but does not include 
the article commonly known as “dried milk** or “milk powder”; 

“Skimmed Milk** includes separated or machine-skimmed 
milk; 

Percentages shall be calculated by weight. 

PART n 

Article 4a, “Where a tin or other receptacle containing 
condensed skimmed milk is required by Article 4 of these Regula- 
tions to be labelled, no person shall expose or offer for sale such 
a tin or receptacle in a paper or other wrapper unless such wrapper 
has printed on' the outside thereof the words ‘unfit for babies,* 
such words being contained within a surrounding line. The type 
used for the words shall be not less than a quarter of an inch in 
height, and the printing shall otherwise conform with the rules 
prescribed for the printing of the same matter on the label affixed 
to the tin or other receptacle.** 

The First Schedule 

RULES WITH RESPECT TO THE LABELLING OF CONDENSED 

MILK 

1. Every tin or other receptacle containing condensed milk shall bear a label 
upon which is printed such one of the following declarations as may be applicable 
or such other declaration substantially to the like effect as may be allowed by 
the Minister: — 


(i) In the case of full cream milk (umweetened): — 


CONDENSED FULL CREAM MILK, UNSWEETENED 
THIS TIN CONTAINS THE EQUIVALENT OF 
{a) PINTS OF MILK 


(ii) In the case of full cream milk (sweetened): — 


CONDENSED FULL CREAM MILK, SWEETENED 
THIS TIN CONTAINS THE EQUIVALENT OF 
(a) PINTS OF MILK, WITH SUGAR ADDED 
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(iii) In the case of skinuned milk (unsweetened); — 


CONDENSED MACHINE-SKIMMED MILK (or CONDENSED 
SKIMMED MILK). UNSWEETENED 

UNFIT FOR BABIES | 

THIS TIN CONTAINS THE EQUIVALENT OF 
(«) PINTS OF SKIMMED MILK 


(iv) In the case of skimmed milk (sweetened): — 


CONDENSED MACHINE-SKIMMED MILK (or CONDENSED 
SKIMMED MILK), SWEETENED 


UNFIT FOR BABIES 


THIS TIN CONTAINS THE EQUIVALENT OF 
(a) PINTS OF SKIMMED MILK, WITH SUGAR ADDED 


2. The declaration shall in each case be completed by inserting at (a) the 
appropriate number in words and figures, e.g., “one and a half (li),” any 
fraction being expressed as eighths, quarters or a half. 

For the purposes of these Rules milk means milk which contains not less than 
12 ’4% of milk solids (including not less than 3*6% of milk fat) and skimmed milk 
means milk which contains not less than 9% of nxi|k solids other than milk fat. 


The Second Schedule 

All condensed milk shall contain not less than the appropriate percentages 
of milk fat and milk solids as specified in the following Table: — 


Description of Condensed Milk 

Percentage 

of 

milk fat 

Percentage of all 

1 milk solids, 

including fat 

1, Full cream, unsweetened 

9-0 

31-0 

2. Full cream, sweetened 

9-0 

31-0 

3. Skimmed, unsweetened 

_ 

20*0 

4. Skimmed, sweetened 


26*0 j 


In addition to the above grades there is now included (S,Ji. & O., 1940, 
No, 1662 and No. 1895) Special Full-Cream Sweetened, containing not less 
than 10% of butter-fat. 

Condensed Milk (Milk Content) Order, 1940. S.R. 8c O., 1940, No. 
1896. Prohibits the sale (except under licence granted by the Ministry) of 
any full-cream unsweetened condensed milk unless it contains not less than 
7*8% by weight of milk fat and not less than 25*5% by weight of all milk 
solids, including fat. 

Standard processes for the examination of Condensed Milk will be 
found in the Analyst, 1927, 402; 1930, 111; and 1932, 630, 

The method outlined below has been found to give consistent and satisfactory 
results. 

The determination of the “equivalent pints*' of milk as a check upon the 
statement appearing on the label is an important part of the andysis. The net 
weight of condensed milk must therefore be known. 

Weigh the tin and contents before opening; after opening, transfer the well- 
mixed contents to a suitable receptacle, wash and dry the empty tin, and weigh. 

Prepare a 20% tv/v solution by mixing 40 g. of condensed milk with water 
and diluting to 200 ml. 

DDa 
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Total Solids, Evaporate 5 cal. of the solution in a platinum dish, and dry 
in a water-oven to constant weight. Sweetened condensed milks are liable to 
give somewhat high results unless the solution is mixed with purified ignited 
sand before evaporation. 

Ash, Evaporate 5 or 10 ml. to dryness and ignite at a low red heat. 

Protein, Evaporate 5 or 10 ml. of solution for the determination of nitrogen 
by the Kjeldahl process, using the factor 6*38 to convert to protein. 

Fat, An approximate figure may be obtained by the Gerber process, but 
repeated whirlings are necessary especially with a 20% solution. 

More accurately, treat 10 ml. by the Gottlieb method (see Milk, p. 775) 
or follow the directions given for this process in the Analyst, 1927, 408. 

Sugars, Dilute 20 ml. of the 20% solution to 200 ml., to produce a 2% 
solution. 

Lactose, Determine by the volumetric method of Lan^ and Eynon (J. Soc, 
chem. Ind,, Land., 1923, 32-37T). 

The process consists in the titration of Fehling’s solution with the use of 
methylene blue as an internal indicator. It has the further advantage that the 
milk or condensed milk dilution need not be treated by clarifying agents to 
remove protein and fat. 

To 10 ml. of Fehling’s solution in a conical flask, add 10 ml. or more of sugar 
solution; boil for 2 minutes and then titrate the boiling liquid with more sugar 
solution added at fifteen-second intervals until the copper is nearly all reduced; 
add 3 to 5 drops of a 1% solution of methylene blue, and continue carefully 
until the colour of the indicator is discharged. The boiling should be continued 
uninterruptedly throughout the operation. 

A second and more accurate titration may now be made as follows. To 10 ml. 
of Fehling’s solution add nearly the whole of the sugar solution (to within 
about 1 ml.) before commencing to heat. Bring the mixture to the boil, and 
boil for 2 minutes; add the indicatorand complete the titration within one minute. 

The authors give tables of factors for various sugars for 10 ml. and 25 ml. 
of Fehling’s solution, these factors varying slightly according to tibe volume of 
titrating liquid used. The tables also allow for the effect of the presence of 
sucrose on invert sugar, etc., and in {particular on lactose (J. Soc. chem, Ind,, 
Loud., 1927, 434T) for convenience in analysis of condensed milk products. 

It is best, however, to standardise the Fehling’s solution with known solutions 
of lactose, etc., under the conditions of experiment, unless the authors’ directions 
are strictly adhered to. 

Sucrose, To 50 ml. of the 2% solution add 1 ml. of a 50% solution of 
citric acid and heat in a thoroughly boiling water-bath for half an hour. Cool, 
make up the volxime to 100 ml. and titrate 10 ml. of Fehling’s solution as before. 
Express the result as sucrose per cent., using the factor found for tlie Fehling’s 
(approx. 0*0475 g. per 10 ml.), and deduct from it the equivalent in sucrose of 
the lactose foimd before inversion. 

The percentage of sucrose in the sample is then deducted from that of the total 
solids to obtain the Total Milk Solids per cent. 


Calculation of Equivalent Pints (Analyst, 1923, 597). 

All tins bear on the label the number of pints of milk to which the contents 
are equivalent. 

By Rule 2 of the regulations, milk contains not less than 12*4% of milk solids 
(including not less than 3*6% of milk fat). 

The specific gravity of such Full Cream Milk is taken as 1 *032. 


Let T,M,S, be the percentage of total milk solids. 

„ S.N.F. „ „ „ „ solids not fat. 

»» „ „ „ „ fat. 

„ W „ „ weight of contents of the tin in grammes. 


For a full cream condensed milk we have: 

Total milk solids in tin = T.M.S. 


JF 
' 100 


1 pint =20 fi. 02 . =20x1*032 = 20*64 oz. by weight, 

12*4% of this =2*559 oz. of total milk solids in 1 pint of milk, 
=2*559x28*35=72*55 grammes. 

. „ . . T,M.S.xW/100 ,T.M.S,xW 

Equivalent Pints = — ^ 


72.55 


7255 
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Similarly, equivalent pints are given by the formulae: — 


F%W 

2106 


and 


S.N.F.y.W 

5149 


In the case of a skimmed milk containing not less than 9% of milk solids 
other than mUk fat (ap. gr. 1035-5) 


Condensed milk should be t^ted for poisonous metals a for boric acid and 
other preservatives, and for thickening agents such as gelatin and starch. 

Stokes* Test may be employed for the detection oi gelatin: Dissolve mercury 
in tvdce its weight of nitric acid, and dilute the resulting solution of mercuric 
nitrate to 25 times its volume with water. Mix condensed milk diluted with 
water with an equal volume of this reagent and shake well. Allow to stand for a 
few minutes, and filter. To the filtrate add a saturated aqueous solution of 
picric acid in about equal volume. An immediate yellow precipitate is formed 
if gelatin is present. 


DRIED AilLK 

Abstracts from the Public Health (Dried Milk) Regula- 
tions, 1923 and 1927. 

**Dried Milk** means milk, partly skimmed milk, or skimmed 
milk, which has been concentrated to the form of powder or 
solid by the removal of water; 

‘^Skimmed Milk’* includes separated or machine-skimmed 
milk; 

Percentages shall be calculated by weight. 

(2) These Regulations apply to dried milk to which no other 
substance has been added and to the dried milk contained in any 
powder or solid of which not less than 70% consists of dried milk. 

Article 4 lays down the conditions of sale with respect to 
labelling, and requires the content of milk-fat to be: — 

In the case of milk described as dried full cream milk not 
less than 26% ; 

In the case of milk described as dried three-quarter cream 
milk not less than 20%; 

In the case of milk described as dried half cream milk not 
less than 14%; and 

In the case of milk described as dried quarter cream milk 
not less than 8%. 

Article 4a. “Where a tin or other receptacle containing dried 
skimmed milk is required by Article 4 of these Regulations to be 
labelled, no person shall expose or offer for sale such a tin or re- 
ceptacle in a paper or other wrapper unless such wrapper has printed 
on the outside thereof the words ‘unfit for babies,* such words being 
contained within a surrounding line. The type used for the w'ords 
shall be not less than a quarter of an inch in height and the printing 
shall otherwise conform with the rules prescribed for the printing 
of the same matter on the label affixed to the tin or other 
receptacle.** 
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The Schedule 

CHIEF RULES WITH RESPECT TO THE LABELLING OF DRIED 
MILK 

(1) Every tin or other receptacle containing dried milk (other than dried 
to which sugar or some other substance has been added) shall bear a label upon 
whi<^ is printed such one of the following declarations as may be applicable 
or such other declaration substantially to the like effect as may be allowed by 
the Minister:— 

(i) In the case of full cream milk, that is to say, dried milk containing not 
less than 26% of milk fat: — 


DRIED FULL CREAM MILK 
THIS TIN CONTAINS THE EQUIVALENT OF 
(a) PINTS OF MILK 


(ii) In the case of partly skimmed milk, that is to say, dried milk containing 
not less than 8% but less than 26% of milk fat: — 


DRIED PARTLY SKIMMED MILK 
i(b) CREAM] 

SHOULD NOT BE USED FOR BABIES EXCEPT 
UNDER MEDICAL ADVICE 

THIS TIN CONTAINS THE EQUIVALENT OF 
(a) PINTS OF (b) CREAM MILK 


(iii) In the case of skimmed milk, that is to say, dried milk containing less 
than 8% of milk fat: — 


DRIED MACHINE-SKIMMED MILK 
(OR DRIED SKIMMED MILK) 


UNFIT FOR BABIES 


THIS TIN CONTAINS THE EQUIVALENT OF 
(o) PINTS OF SKIMMED MILK 


(2) The label on any tin or other receptacle containing dried milk tQ which 
sugar or some other substance has been added shall be in the appropriate 
form prescribed in subdivision (1) hereof, with the following modifications: — 

(i) There shall be added to the heading the word “Sweetened” if the only 
substance added to the milk is sugar; the word “Modified” if the only substance 
added is a constitpient of milk, and the word “Compounded” in every other case; 
and 

(ii) The words “with (c) added” shall be added to the last sentence in each 
case, wor^ being inserted at (c) to specify the substance or substances added. 

(3) The declaration shall be completed as follows: — 

(i) There shall be inserted at (a) the appropriate number in words and figures, 
e.g., “one-and-a-half (U)»** any fraction being expressed as eighths, quarters 
or a half. 

(ii) There shall be inserted at (6) the word “Three-quarter** if the percentage 
of milk fat is not less than 20; “Half" if such percentage is less than 20 but not 
less than 14; and “Quarter** if such percentage is less than 14 but not less than 8. 

(4) JF'or the pumoses of this Rule the terms ** Three-quarter 

cream milk,** **Half cream milk,** and **Quarter cream milk** mean 
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milk containing not less than the following percentages of milk fat and milk 
solids, that is to say:— Solids 

Milk Fat (including fat) 

Milk 3-6 12*4 

Three-quarter cream milk ... 2*7 Il'S 

Half cream milk 1*8 10*8 

Quarter cream milk ... *9 9*9 

and ** Skimmed milk** means milk which contains not less than 9% of milk 
solids other than milk fat. 


Formulae for Calculation of Equivalent Pints {Analyst^ 1924, 471). 

W is the total weight of dried milk in grammes, and F, T.M.S., and S.N,F, 
are the percentages by weight of fat, total milk sofids, and solids-not-fat respec- 
tively, in the dried milk. 

' Equivalent pints = or — ^ W 

2107 7258 


Three-quarter cream milk 
Half cream milk 
Quarter cream milk 
Skimmed milk 


T.M.S.yiW 

6797 

T.M.S.X.W 
' 6335 

T.M.S. X W 
5811 


S.N.F,x.W 

5285 


Analysis 

Moisture (loss at 100®). 

Dry 2 g,, in a large platinum dish, to constant weight. 

Ash 

Incinerate the above at a low red heat m a muffle furnace. 


Alkalinity of Soluble Ash 

Wash the ash on to a filter and continue washing with hot water until about 
200 ml. of filtrate is collected. Titrate the filtrate with N/10 sulphuric acid, 
using methyl orange as indicator, and calculate the result as sodium carbonate. 
Proteins (Kjeldahl). 

Take 1 g. of sample, 20 ml. of concentrated sulphuric acid and 10 g. of potas- 
sium sulphate, with a small crystal of copper sulphate. Heat gently in a long- 
necked flask until frothing ceases and continue heating until clear over a 
moderate bunsen flame. Cool, add water and pour into a large round-bottomed 
flask (H litre); wash the digestion flask with successive quantities of water 
making up to a total volume of about 500 ml. Make alkaline with strong caustic 
soda solution (500 g. per litre) and distil into 50 ml. of N/10 sulphuric acid 
until all the ammonia has passed over. The condenser tube should dip below 
the surface of the standard acid in the receiver until near the end of the distilla- 
tion. Titrate the distillate with N/10 alkali using methyl orange or methyl red 
as indicator. A blank experiment should be carried out and the amount of acid 
neutralised deducted from that neutralised in the determination. 

Each ml. of N/10 sulphuric acid neutralised by the ammonia in the distillate 
is equivalent to 0*0014 g. of nitrogen. 

Use the factor 6*38 to obtain the equivalent of protein. 

Lactose 

Dissolve 2 g. of sample as completely as possible, make up volume to 200 ml., 
mix well, and allow to stand. 

Use the decanted liquid to titrate 10 ml. of Fehling's solution by the method 
of Lane and Eynon (see Condensed Milk). 

If desired, a clarified solution for titrating may be prepared as follows: 

Rub the dried milk into a thin paste with warm water in a mortar and transfer 
to a 200 ml. flask. Add 0*5 ml. of 50% citric acid solution, then 5 ml. of alumina 
cream, warm gently on a water-bath, shake well, make up volume, after cooling, 
to 200 ml., mix and filter. 

To prepare ^ alumina cream, which should be fresh, stir ammonia into a 
saturated solution of alum until the mixture is alkaline to litmus; then add 
sufiident of the alum solution to make the mixture just acid to litmus. 
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Fat: by the Werner-Schmidt method (see p. 775). 

Take 1 g. of dried milk, mix thoroughly with 5 to 8 ml. of warm water, add 
10 to 15 ml. of strong hydrochloric acid and proceed in the same way as in the 
case of milk but make at least 4 or 5 extractions with ether. 

If any foreign matter appears in the fat, extract the fat with petroleum ether, 
weigh the residue, and subtract the weight of this from the original weight. 

Samples should also be tested for starch, boric acid, salicylic acid, and 
poisonous metals. 

Methods of Analysis of Dried Milks Adopted by the Milk Products 
Sub-Committee of the Society of Public Analysts. 

Moisture and Total Solids, About 1 g. of sample is placed in a metal 
(e.g., aluminium) dish, about 2 in. diameter, and 1 in. deep, which has been 
heated at 102® to 103® for 1 hour and weighed. The sample is dried at 102® 
to 103® until the loss in weight between successive hourly weighings does not 
exceed 0 -0005 g. and is then cooled and weighed. Loss in weight is moisture 
and the residue gives the weight of total solids in the sample. 

Fat, About 1 g. of sample is transferred to a hard-glass stoppered boiling- 
tube and 8 ml. of water and 2 drops of strong solution of ammonia are added. 
The mixture is boiled until lumps are disintegrated, then 10 ml. of hydrochloric 
acid is added and the mixture heated gently to boiling and maintained at that 
temperature for 3 minutes. After cooling, 10 ml. of alcohol is added and mixed 
well and then 25 ml. of ether. The tube is closed with a water-moistened 
stopper, shaken well for 15 seconds, cooled and the stopper removed and washed, 
together with the neck of the tube, with light petroleum <b,p. 40® to 60®) more 
being added to make a total of 25 ml. The re-moistened stopper is replaced, 
the tube vigorously shaken for 30 seconds and either allowed to stand until two 
layers form or whirled in a centrifuge. By means of a siphon or wash-bottle 
fitting (using a cork) transfer the ethereal layer to a flask, wash the tip of the 
siphon tube with ether (into the flask), wash the interior of the extraction tube 
w'ith ether, siphon off this ether and wash the tip of the tube as before. Add 
15 ml. of ether to the extraction tube, using it to wash the cork and inner limb 
of the siphon tube before removing it, replace the moistened stopper, shake for 
15 seconds, add 15 ml. of light petroleum, washing the neck and stopper as 
before, shake for 15 seconds, and after separation transfer the ethereal layer to 
the flask. Repeat the extraction with the same quantities of ether and light 
petrolexim. Distil off the solvents, and dry the residue at 102® to 103® for 1 
hour, removing solvent vapour from the flask by a gentle current of air. Cool 
and weigh, repealing the drying and weighing until no further loss occurs. 
Completely extract the fat from the flask by washing repeatedly with light 
petroleum, allowing sediment to settle before decantation, and washing off any 
fat which may have crept over the edge of the flask during decantation. Dry at 
102® to 103® as before. The loss in weight before and after the light petroleum 
extraction represents fat uncorrected for the blank, which must be ascertained 
by a determination with the same quantities of reagents. — Analyst, 1936, 105. 

RECONSTITUTED OR SOPHISTICATED MILK 

The establishment of the Milk Marketing Board and the elimination of 
“cut-price” wholesale milk has led to new devices to enhance the value of 
skimmed milk. Skimmed milk powder is a cheap article of commerce and if 
dissolved in water and cream added, the resulting solution is not easily 
distinguishable from natural cow’s xmlK; sold at a shilling a gallon it yields an 
enormous profit. It is difficult to stop this traffic since it contains the ordinary 
constituents of cows* milk and passes the ordinary tests of the Food Inspector. 
The percentage of water and cream can be regulated to a nicety. Whereas, 
however, the average fat content of genuine cows’ milk Is about 3*6% the 
manufacturers of these sophisticated milks are usually content to keep within the 
legal minimum of 3%^ milk which yields consistently on analysis a fat content 
of 3% or thereabouts is open to grave suspicion. Another device is the mixing 
of skimmed milk, plus additional cream, with ordinary milk. The addition of 
one gallon of cream to 16 gallons of skimmed milk gives a liquid with fat content 
just below the minimum standard, but as genuine milk contains fat in excess 
of this standard the mixture of the two gives a fat content above the legal 
minimum but less than the average from genuine milk. This gives an additional 
profit of 9s. 6d, per churn. Present legislation is inadequate to deal with these 
new activities. — Brit. med. J,, ii/1934, 520, 

See also Food Substitutes, p. 843. 
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Cream was formerly obtained by skimming from milk 
had been allowed to stand overnight. It is now largely prepared^ 
by the use of separators depending on centrifugal action. The 
milk is very effectually deprived of its fat, and the cream is 
correspondingly richer. There is no standard for the amount of 
fat, but cream so produced may readily contain 65% or more. 

Under the Milk and Cream Regulations of 1912, the 
addition of preservative (which is now prohibited altogether) was 
not allowed to cream containing less than 35% of fat. The Ministry 
of Health Report for 1922 stated that “it is fairly generally 
accepted in this country that cream should contain 40 to 50% 
of butter fat, with about 5% of non-fatty solids** (Liverseege). 
The need for definite standards has long been felt, and it is of 
particular interest that the standing committee of the Council 
of Agriculture made special reference to this need in their 
report to the Council in 1934. The Committee recommended a 
scheme previously put forward, suggesting three standards: a 
12% cream for breakfast or coffee cream; a 25% standard for 
fruit cream; and a 50% standard for thick or whipping cream. 

The Committee also called for the enforcement of legal 
standards for the amount and quality of actual cream in all 
ice-cream sold. 


Devonshire or clotted cream may contain 50 to 60% of fat. 


Tinned cream usually contains less than 35% of fat. It is 
often marked “Thick Cream’* but “the thickness is due to sterilisa- 
tion, and not to a good proportion of fat.** According to Liverseege 
(“Adulteration and Analysis of Foods and Drugs**) for practical 
purposes it may be stated that fresh cream contains over 40% of 
fat, and tinned cream about 23%. 


The fat in cream may be determined by the methods employed for milk, about 
2 g. of cream being diluted with water. If the apparatus is available the Leffmann- 
Beam process provides a rapid method, which is described in “Aids to the 
Analysis of Food and Drugs” (Moor and Partridge). 

The Gerber process can also be used for cream. The Wemer-Schmidt, 
GottHeb, and Adams* methods are all suitable. 

Lerrigo points out {Analyst, 1928, 488) that many commercial samples of 
cream contain added water, and refers to the presence and detection of glycerin 
(iftzd., p. 335). A fonnula for the calculation of added water is given in the 
A,O.A.C, Methods of Analysis (3rd Ed., p. 225), based on the freezing-point 
determination. 


\X 7 % serum in cream (T — Tt) 

T “ ' 


where W = percentage of added water 

T = freezing point of undiluted cream ( — 0 *550®) 
Ti s=5 observed freezing-point of given sample 
% serum « 100 — (% fat + % protein). 


If protein has not been determined it may be assumed to be 38% of the solids- 
not-fat. 

The use of preservatives in cream is entirely prohibited by the Public 
Health (Preservatives, etc., in Food) Regulations, 1925. 

The addition of sucrate of lime, gelatin, starch paste or other thickening sub- 
stances is also prohibited. 
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leadUy detected by iodine solution, and gelatin by means of 

Stokes’ test («ep. 301). 

Synthetic cream is a mixture of flour, dried egg-ydk, sugar 
and water, with a vegetable oi hyi^ogenated oil. The flour 
aSd vrater paste is heated to aiO'F. for 30 minutes and Aen coo ed; 
the egg-yolk powder and sugar are added; melt^ 

seoaratelv held at 145°F. and atomised under lugh pressure into 
starry paste. The whole mixture is further heated at 
ifiO“_170°F for 30 minutes, homogenised, and th^ cooled to 
lo=F. oL biSe coolers.-ia«ref, i/1942, 173. (See aho Food 
SubsiituteSf pp* 843, 845 and 848.) 

ICE CREAM 

Ice cream can be divided into three tj^es, “cream ice” in which 
milk fat forms one of the main ingredients, custard ice ^^made 
largely from com flour or some starchy constituent, and water 
iS- SnTaining little more than water, sugar and a flavouring agent 
There are two methods of manufacture, the hot mix, employed 
by most large manufacturers, in which the raw matenals are mixed 
bL and the “cold mix,” often used in small shops, in which an 
of skimmed milk powder and other 
ingredients in the correct proportions is naerely mixed with milk 
and frozen. Custard ice, such as is often sold from hand l^rrows, 
must be brought to boiling point during manufacture and hence 
Srusually blen sterilised. Most manufacturers in their own 
interests require the mix to be properly Pasteurised and ensure 
that subsea uent storage and handling are conducted under 
conditions of strict cleanliness but many small dealers are content 
to me unpasteurised milk and their methods of handlmg and sale 
are far from satisfactory. u* * - t 

'Wiemainder’iiU cintainod’less thm 60,000. 

CoKform bacUU were no t fo md “> J| 

,, „ present „ 

:: :: :: :: » |°f*“«““““Klob!oo& 

a“LTh’ 

manufacture and subsequent handlmg of this food. 

due to we cteem. « 

follow: scarlet fever 1, typhoid 9. paratyphoid 2, dysentery 1, and 7 aue 
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organisms usually responsible for food poisoning. — Rep. med, Ofjr MinisL 
Hlthf Lond.f 1935, 138. 

In Lichfield Borough 123 persons were affected with gastro-enteritis; all the 
infected persons had eaten ice cream manufactured by one firm. Infection 
with an organism of the coliform group was suspected, but the cause of the 
outbreak could not be definitely ascertained. — Rep. med. Qffr Minist. Hlth. 
Lond., 1936, 150. 

Outbreaks of food poisoning, epidemiologically traceable to ice cream, 
occurred rather frequently aboard a large ocean liner sailing from San Francisco. 
Laboratory studies revealed excessively high bacteria colony coxints in specimens 
of the ice cream. The cultures showed Staphylococcus aureutSy which may 
have been the causative factor, to be the predominant organism. Since the 
lower temperatures used in ordinary refrigeration and ice cream freezing have 
only growth-inhibiting and not bacteria-destroying power, and since milk and 
milk food products, because of their inherent character, offer excellent bacteria 
culture medium possibilities, ice cream and other milk food products should be 
subject to rigorous standards in production, processing and marketing, with the 
provision of every reasonable safeguard to the public. — C. Geiger, A. B. 
Crowley and J. P. Gray, J. Amer. med. Ass., ii/1935, 1980. 

An outbreak of diphtheria due to eating ice cream occurred in Glasgow in 
August 1937, involving 13 persons, 6 of whom died. The shop-keeper who 
made and sold the ice cream was proved to be a virulent nasm carrier. — E. 
Bloch, Lancet, i/1938, 837. 

See also Food and Drugs Act, pp, 845, 846 and 849. 

BUTTER ANALYSIS 

The general examination of butter includes determination of 
the proportions of water, curd, salt, and fat in the sample, followed 
by a special examination of the clarified fat for the presence of 
foreign fats or oils. 

(i) Water, Heat 5 g. in an air-oven to 1 1 0®. The loss must 
not exceed 16%; if more, suspect careless making or intentional 
adulteration. 

(ii) Curd and Salt, Melt the residue of (i) and treat with 
10 ml. of ether, filter through a tared filter, repeat the process 
and wash until all ether-soluble matter is removed, dry the 
residue, and weigh: the residue consists of curd and salt. 

(iii) Ash, Ignite residue from (ii) and weigh. 

Should be wholly salt; confirm this by titration with standard 
silver nitrate solution. 

(iv) Fat, Should be taken by difference by subtracting the 
sum of percentages of water, curd and salt from 100. 

(v) Detection of Foreign Fats, Butter-fat has certain 
characteristics which help to distinguish it from other fats. Some 
of its constituents are of lower molecular weight than those found 
in other animal and vegetable fats and oils. When the fat is 
saponified, the glycerides composing it yield glycerol and fatty 
acids which are liberated in acid solution. They have the marked 
odour of butyric acid, the most characteristic component of butter, 
and contain a larger proportion than usual of fatty acids soluble in 
water and volatile in steam, and this property is made use of in 
analysis for the detection^ of foreign fats. Besides butyric acid 
there are present caproic, caprylic, capric, lauric, myristic, 
palmitic, stearic and oleic acids, which may occur as simple 
glyceryl esters such as triolein or glyceryl trioleate, or as mixed 
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esters in which more than one fatty acid radicle is combined 
in the molecule of the glyceryl compound, for example, palmito- 
distearin. Compounds of oleic, palmitic and stearic acids pre- 
ponderate in animal fats such as lard, tallow and beef-fat, and in 
varying proportions in most vegetable fats and oils. Coconut and 
palm-kernel oils are intermediate in character but yield con- 
siderably less soluble volatile acids, and an increased proportion 
of insoluble volatile acids in comparison with butter-fat. The 
introduction of these and other oils (see Margarine) considerably 
increased the difficulty of detecting adulteration. Formerly 
distillation of the fatty acids by the Reichert method, determina- 
tions of iodine values and other chemical constants, and physical 
characters such as solubility^ or miscibility and the refractive 
index all famished clear indications of the presence of foreign 
fats, usually oleo-margarine, but, by skilful admixture of various 
fats and oils now available with butter of a high Reichert value, 
blends may be produced which answer many of the tests for 
genuine butter. 

At the present day the combined Reichert-Polensk^-Kirschner 
processes form the most important means relied on for the 
detection and estimation of the amount of adulteration. 

The Reichert process has undergone modification in detail by MeissI, 
Wollny, Leffman and Beam and others to its present form. 

The vdues obtained for 5 grammes of butter-fat are known as the Reichert- 
Meissl or Reichert-Wollny values, the saponification being carried out with 
the glycerol-soda solution, introduced by I^fimann and Beam, instead of alcohol, 
for the purpose of the Polensk6 determination which follows. 

Carried out under standard conditions of method and apparatus, the combined 
process yields: — 

(i) The Reichert-Meisst Value whidh is a measure of the soluble volatile 
fatty acids obtained from 5 grammes of fat. 

(ii^ The Polenski Value which is similarly a measure of the insoluble 
volatile fatty acids. 

(iii) The Kirschner Value which practically measures the butyric acid in 
the sample. 

The following solutions are required: — 

id) A strong solution of sodium hydroxide prepared by dissolving 100 g. 
of sodium hydroxide in 100 ml. of water and allowing to stand until clear, the 
solution being protected from access of CO*. 

(h) Glycerol-spda; made by mixing 20 jmh of the sodium hydroxide solution 
with 180 ml. of glycerin. 

(c) Dilute sulphuric acid: made by carefully adding 200 ml. of concentmted 
acid to 800 ml. of water. 

Reichert-Melssl or Reichert-WoUny Value. Saponify 5 g. of the clear 
melted butter-fat in a 300 ml, fiask by heating with 20 ml. of the glycerol-soda 
solution; allow to cool somewhat and add, cautiously at first, 135 ml. of hot water 
which has been well boiled. Add a few fragments of pumice, and then acidify 
with 6 ml. of the dilute sulphuric acid. Attach the fiask to a standard distillation 
apparatus (^Methods of Analysis, A,O.A,C,, 3rd Edn., p, 323; Analyst, 1904, 
155) and distil so that 110 nfi, or the distillate is collected in about 20 minutes. 
Remove the 110 ml. receiving flask and place a measuring cylinder (or other 
suitable vessel) imder the condenser. Cool the distillate to 15®, mix gently, and 
filter the 110 ml. through a dry filter rejecting the first few millilitres. 
Titrate 100 ml. with N/10 soda using phenolphthalein as indicator. Set aside the 
titrated liquid for the Kirschner determination. 

From the number of millilitres of N/10 soda required by the 100 ml, of 
distillate, deduct the amount required in a blank experiment conducted with the 
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reagents but without the fat, then add on one-tenth (110 ml. having been dis- 
tilled) to obtain the Reichert-Meissl value. 

Polensk^ Value. Wash the condenser tube, measuring cylinder and 110 ml. 
flask with small quantities of water, 18 ml. to 20 ml. in all, and pass the washings 
through the filter ixsed in the Reichert process. Reject the filtrate. Dissolve the 
water-insoluble acids by passing three successive 15 ml. portions of neutral 
alcohol through the condenser^ cylinder, 110 ml. flask and niter paper. Titrate 
the combined alcoholic washings with N/10 soda using phenolphthalein as 
before. The number of millilitres required is the insoluble volatile acid or 
Polensk6 value. 

Kirschner Value. Add 0*5 g. of finely powdered silver sulphate to the 
titrated liquid from the Reichert determination, and shake frequently during at 
least an hour. Filter and tramfer 100 ml. to a 300 ml. flask, add 10 ml. of dilute 
sulphuric acid (25 ml. per litre), 35 ml. of water, a little pumice, and distil in 
the standard apparatus, collecting 1 10 ml. in about 20 minutes. Titrate 100 nil. 
with N/10 soda, deduct the result of a blank experiment, and calculate the 
Kirschner value from the following equation. 

T7_110 V ^ 100 + B _ 121A(100 4-B) 

100 100 100 10,000 

where A = corrected Kirschner titration 

B =» number of millilitres of N/10 alkali required to neutralise 100 ml. 
of Reichert-Meissl distillate. 

Standard process in detail for the Reichert-Polensk^-Kirschner values will 
be found in the Analyst, 1936, 404. 

The Kirschner value is of importance in the detection and estimation 
of butter-fat in margarine, which must not contain more than 10%. 

In a paper on the examination of New Zealand butter-fat by Hilditch and 
Jones {Analyst, 1929, 75) it is stated that “the relation of the observed butyric 
acid content to that calculated on the assumption that the Kirschner value is a 
simple measure of the butyric acid would seem to show that the latter registers 
in terms of butyric acid about 1 5 to 20% more than is actually present in the fat,” 

The possibility that the Kirschner vfQue included caproic acid was mentioned 
in the discussion. 

Reichert values for genuine butter-fat usually lie between 24 and 32, Polenskd 
values range from about 1*4 to 3*5 and the Kirschner values from 20 to 26, 
These values are rouglily proportional, a high Reichert being accompanied by 
high Polenskd and Kirscliner, whilst low values for one are associated m genuine 
samples with low values for the others. 

The limits given above for the Reichert value are frequently exceeded and, in 
particular, values of 23 and lower are met with (in Irish, Russian and Siberian 
butters) which are not necessarily suspicious, especially if the Polenskd and 
Kirschner correspond. 

A British Standard Specification No. 769 — 1938) has been issued by 

the British Standards Institution giving methods for the chemical analysis of 
butter. The specification describes the recognised methods used in the 
routine examination of all butters and the following supplementary special 
determinations are described in an Appendix: — Curd-protein, lactose, acidity, 
common salt, copper and iron, the iodine value, saponification value and 
refractive index of the fat, the peroxide oxygen in the fat and hydrogen-ion 
concentration of the curd-serum. 

Coconut oil gives a Reichert-Meissl value of 6 to 8, and a Polensk^ of 
IS to 20. It thus contains an appreciable amount of volatile fatty acids soluble 
in water though much less than butter-fat. 

The high Polensk6 representing volatile insoluble acids is characteristic of 
both coconut and palm kernel oil, distinguishing them from butter and 
from other vegetable oils and fats. It is said to be due mainly to myristic and 
lauric acids (Winton: Sk-ucture and Composition of Foods, Vol. I, 384), other 
acids found being palmitic, stearic, oleic and caprylic, but not caproic and capric. 

As in butter, it appears also in coconut oil that the esters are not necessarily 
simple triglycerides of one acid, but that two or three acid radicles may occur in 
one molecule, e.g., caprylo-lauro myristin and myristo dilaurin. 

Various formulae have been proposed for calculating the approximate com- 
position of adulterated samples of butter from the analytical data. Different 
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fotmuls have to be used according to whether coconut and palm kernel oil are 
present or not* 

Much work has also been done on the subject of the variation of the analytical 
figures obtained with known mixtures of butter and coconut oil from the 
calculated figures* ^ , , , . . s. 

Experience in interpretation of the results of analysis is of ^reat importance 
in this as in other branches of chemical work. A valuable guide to a decision 
may be furnished by the preparation and analysis of a series (or rather two 
series) of mixtures of butter-fat (a) of high and (6) of low Reichert values with 
different percentages of coconut oil and/or other possible constituents. 

The possession of such analytical results of known mixtures provides a very 
useful check upon the conclusions arrived at by other means. 

Application of the Phosphatase Test to Butter* About 30 g. of butter 
is melted at 40° in a centrifuge tube and centrifuged, and the aqueous layer is 
withdrawn by means of a pipette. In Test A, 0*5 ml. of this aqueous layer is 
used instead of 0 -6 ml. of milk, the mixture is heated for 1 0 minutes at 47° 
and cooled, and the colour is developed as described (seep. 790). A blue of 
greater intensity than the standard (2*3 blue units) suggests a raw or poorly 
pasteurised cream. This has been confirmed with butter made from raw 
cream, and from cream pasteurised in the laboratory by the holder process at 
145°F. for 30 minutes, and with butter made in New Zealand from raw cream, 
and from cream pasteurised by the flash pasteurisation method. — D. Kay 
and W. R. Graham, J. Dairy Res.^ 1936, 191. 

Vitamin Content of Butter* Australian and New Zealand butters sold in 
this country have as high a vitamin A and D content as butters produced in 
Great Britain and elsewhere in Europe. There is a considerable fall in the 
vitamin content of British butter during the winter, from stall-fed cows, but the 
vitamin content of Australian butter shows little decline. Cold storage has little 
effect on vitamin content — even after two years cold storage little Toss can be 
detected: neither is it affected by the racial origin of the herds. — Spec, Rep, 
Ser. med. Res. Coun,^ Land,, No* 175, 1932; Brit, med, J., ii/1932, 1024. 

Vitamin D of butter is destroyed by boiling with alcoholic potash. In this 
respect it is different from the vitamin D of irradiated ergosterol and of cod-liver 
oil. — S. G. Kon and R. G. Booth, Biochem. J., 1933, 1302. 

The average vitamin A content of 75 samples of butter from various sources, 
determined by biological assay, was found to be 22*5 units per g., the figures 
ranging from 5 to 38*6 units per g. The vitamin D content averaged 0*36 
unit per g. with a range of 0 *06 to 0 *99 unit per g. The average vitamin A and 
vitamin D contents of summer butter were 27 *2 and 0 *49 units per g. respectively; 
for winter butter the averages were 15*4 and 0*16 per g. respectively. — R. S, 
Morgan and H, Pritchard, Analyst, 1937, 354. 

(See also Vitamin Tables, p. 769.) 

Bacteriological Examination of Batter. 5 g. of butter is accurately 
weighed, transferred to a sterile mortar and pounded with 95 ml. of warm 
water. The mixing must be thorough as the bacteria adhere to the butter-fat. 
Dilutions are made, plates poured and colonies counted as for milk analysis. 
Ordinary butter may contain a million or more bacteria per g. 

Tuberculous Butter. Persistence of tubercle bacilU in butter from tuber- 
culous milk. Milk ffom tuberculous cows was made into butter and guinea- 
pig inoculations were made from the material. The milks were shown to contun 
tubercle bacilli and one sample of butter made from naturally ripened .^k 
contained it. The butter made in other ways from this milk was similarly 
infected. The question of persistence of the organism in both salted and unsdted 
butter after ice storage is under further investigation. — A. Cookson, Brtt. 
med. J., ii/1926, 637. 

The conclusions of the previous writer arrived at in U.S.A. in 1910. “Tubercle 
bacilli win retain their vitality and virulence while in butter, under common 
market conditions, for at least 5 months,” — S. G. Moore, Brit. med. J,, ii/l926, 
855. 

Tubercle bacilli and Br. abortus may be found in hard or soft cheese im- 
me^ately after manufacture but auto-sterilisation occurs during the ripemng 
period. In the case of soft cheese the ripemng period is short and the danger 
of tubercle bacilli surviving is correspondingly greater. — ^E. J. Pullinger, Lancet, 
i/1935, 1342. 
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Biological Detection of Tubercle Bacilli in Butter, From 60 g. to 100 g. of 
butter is melted at 40® in 150 ml. <UstUled water in a beaker. This is pumped 
through a cream-making machine into a centrifuge tube and centrifuged at 
3000 revolutions per minute for SO rninutes. The cream is removed, the super- 
natant liquid poured oflE, the deposit suspended in 5 ml. of saline and inoculated 
subcutaneously in equal amounts mto the artero-mtemal aspects of the right 
thigh of each of two guinea-pigs, the ingumal glands having been previously 
squeezed after the method of Block. The ammals are killed after a month and 
examined for tuberculosis arising from the site of inoculation. Of 40 samples of 
Danish. New Zealand and Australian butters examined the organism was found 
in one of the Danish samples. — W. Eddington, Lancet^ ii/1934, 81, 

Keeping Qualities of Butter* Butter may be preserved by exclusion of 
air, addition of salt or of chemical preservatives. Most fat-hydrolysing bacteria 
are aerobic, therefore casks for the reception of butter are coated inside with 
paraffin wax, smaller quantities wrapped in parchment paper. Butter to be 
transported is packed in hermeticdly se^ed tins. By these devices the develop- 
ment of surface-growing moulds is avoided and that of fat-hydrolysing bacteria 
is prevented. 

See also Food and Drugs Act, p, 846. 


CHEESE 

Cheese may be defined as a food product, matured or not, 
prepared from milk, raw or pasteurised, cream or skimmed milk, 
derived from cows, ewes or ^oats. Details in the method of 
manufacture at all stages, especially in the ripening process result 
in a number of varieties of cheese, each possessing special 
characteristics; in France alone more than 300 kinds are officially 
recognised. 

Manufacture. Almost all the cheese made in Britain and 
the Dominions is made from whole milk; a certain proportion of 
Stilton and Wensleydale cheeses is made from milk enriched with 
cream. Some varieties of Dutch cheese are made from skimmed 
milk; Roquefort and Parmesan cheeses are made from partly- 
skimmed milk obtained from ewes and goats respectively. 
Previously pasteurised milk is inoculated with a culture of 
mixed lactic acid organisms called a starter. Souring takes 
place and when the desired degree of acidity is reached, rennet 
is added to produce coagulation. After standing, the curd is 
cut into small pieces by means of special knives, thus liberating 
the whey, drained, thoroughly mixed by passing through a mill 
or by other means, salted and pressed. Finally the cheese is 
wrapped in cloth and allowed to ripen for some weeks in order to 
produce the characteristic flavour and taste. The mellowing of 
the cheese is largely controlled by the activity of proteolytic 
enzymes, the development of flavour and taste is chiefly due to 
lipase activity. 

Composition and Analysis. There are no official standards 
for the composition of cheese. National Mark Cheshire Cheese 
must conform to the following specification: — the cheese shall be 
a hard-pressed cheese made from full-cream cow*s milk and shall 
contain a minimum of 45% of butter-fat in the moisture-free 
substance. The figures for water and fat in English cheeses are 
summarised from the Analyst, 1941, 265. 
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Number 



Fat on 

Type of Cheese 

of 

Water 

Fat 

Moisture- 

Samples 



free 

Caerphilly 

Cheddar 

234 

363 

44-67 

36-69 

28-43 

31-82 

51-23 

50-20 

Cheshire 

606 

40-53 

29-96 

50-30 

Derby 

11 

39*95 

30-59 

50*7 

Gloucester . . 

3 

41*0 

28-8 

49*0 

Lancashire . . 

403 

44*28 

27-39 

49-10 

Leicester . . 

24 

39*79 

30-21 

50-0 

Stilton, White 

124 

41*76 

32-44 

55*37 

„ Blue 

212 

37-64 

35-71 

57-20 

Wensleydale 

in 

45*03 

27-72 

50-23 

Cream 

49 

24*50 

71-60 



The proximate analysis of cheese includes the determination of 
water, ash, fat and proteins. Owing to the uneven distribution of 
water, careful sampling is necessary. The fat which is similar to 
butter-fat in composition is examined by the Reichert-Kirschner- 
Polensk^ method {see Butter). 

If the cheese has been prepared from whole milk the ratio fat; 
protein, will be not less than 1 :1 and may reach T25:l. In cream 
cheese the ratio should be higher. The percentage of fat in the 
moisture-free cheese should not be below 50. Lancashire and 
Gloucester cheeses sometimes give lower figures and it is asserted 
that a certain amount of skimmed milk is used towards the end of 
the cheese-making season in making these varieties. 

Richmond’s formula for calculation of the composition of the 
original milk is as follows: — 

Let F and P represent the fat and protein respectively in the 
cheese. 

lOOjp' 

Fat in the original milk = 


Solids-not-fat 


333P 

35-4P + F 


Certain cheeses of the Gorgonzola type have been found to 
contain an excessive amount of rind, and occasionally the rind has 
been heavily weighted with barium sulphate. 


A British Standard Specification (B.S.S. No. 770 — 1938) has been issued by 
the British Standards Institution giving methods for the chemical analysis of 
cheese. The specification describes the recognised methods used in the 
routine^ examination of all cheeses and the following supplementary special 
determinations, namely, hydrogen-ion concentration and titratable acidity, are 
described in an Appendix. 

Water and fat content of 2140 samples of different varieties of cheese are 
given, together with the method for determining a factor “m/’ which factor is 
regard^ as a slightly better criterion thm the percentage of fat in the water- 
free substance of the cheese for determining whether or not a sample has been 
made from whole milk.—- J, R. Nicholls, Analyst^ 1941, 265. 

Pasteurised, or Processed Cheese is prepared by heating 
cheese usually with water, sodium citrate and an emulsifying 
agent to 80° and pouring the thoroughly mixed product into 
moulds. When set it is wrapped in tinfoil. Such cheese should 
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not contain an excessive amount of water nor any tin derived 
from the wrapper. 

Two instances are described of processed cheese which was stated to contain 
glass. Examination revealed the presence of numerous transparent crystals 
of lactose resulting from the use of excess lactose in manufacture and loss of 
water by evaporation. — Analyst^ 1939, 820. 

Nutritive Value of Cheese* In Stilton cheese the per- 
centages of calciutn and phosphorus are much lower than in 
Cheddar and Cheshire cheeses due to differences in manufacture : 
the curd in the former is bathed in its own whey for several days 
and the whey drained without pressing; acidity develops and most 
of the calcium passes into the whey whilst a high proportion is 
found in the rind. 

Vitamin A and carotene pass almost quantitatively from the 
milk to cheese and are retained practically entirely in the fully 
ripened cheese. About l/8th of the vitamin Bj is retained in the 
cheese and J of the lactoflavin; the remainder is found in the 
whey. Vitamin C is present in the curd to a small extent but 
speedily disappears in the ripening cheese. The vitamin content 
of Stilton cheese is higher than that of Cheshire or Cheddar 
cheese. 

English Cheddar cheese was found in biological tests to have a vitamin A 
potency of an order (about 7*5 i.u. per g.) that would be expected from its 
milk fat content and from the result of colorimetric estimation of vitamin A and 
carotene. Colorimetric determination on other full-milk cheeses gave similar 
results. Lower values were found for cheeses of lower fat content. — ^A. W. 
Davies and T. Moore, Biochem. »/., 1939, 33, 1645. 

Se$ also Vitamin Tables^ p. 769, and Food and Drugs Act^p. 848. 


MARGARINE 

Almost any animal or vegetable oil or fat may be used after 
deodorising, refining and if necessaiy hardening, provided that it 
can be obtained in sufficient quantity and at a stifficiently low 
price. In summer, fats of higher, in winter of lewder melting- 
points are used. Formerly only animal fats w'ere used (oleo- 
margarine) and the best qualities are still made from animal fats 
only but most margarine is now made from vegetable fats ex- 
clusively (principally from nut oils) or from a mixture of vegetable 
and animal fats. 

Oleo-margarine. Premier-jus, the first runnings of fat obtained by heating 
the fatty tissues of the caul and kidneys of cattle at a temperature of 37® to 50®', 
is washed with brine and allowed to crystallise. The liquid oleo-oil is separated 
from the solid oleo-stearine, the oil being used in the manufacture of oleo- 
margarine. The fatty base of vegetable margarine is a mixture of solid fat and 
liquid oil. The fat may be a hydrogenated (hardened) oil, coconut or palm- 
kernel oil, the oil a mixture of bland oils such as cottonseed, arachis, shea-nut 
or soya. 

Manufacture* Separated milk is pasteurised, inoculated with 
a suitable culture of the lactic acid bacillus, e.g., the Leichmann 
strain, and maintained at a suitable temperature until soured. 
Separated milk is easier to control bacteriologically than whole 
milk and there are other objections to introducing butter-fat into 
margarine. The fats are melted in water-jacketed pans, annatto 
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or other colouring matter added, run into the mixing pans con- 
taining the prepared milk and the mixture churned until of the 
right consistency. The product is further treated ei^er by running 
over brine-cooled large rollers, or projecting against a spray of 
ice-cold water. In either process the product obtained is thoroughly 
kneaded, salt and any other ingredients being incorporated. 
During emulsification, vitamins A and D are introduced in 
proportions similar to those in summer butter. In some countries 
a small percentage of sesame oil must be incorporated in the fat 
mixture in order to provide a simple test distinguishing margarine 
from butter. Traces of diacetyl, a natural ingredient of butter, are 
sometimes added to margarine to improve the flavour. 

Analysis, It is almost impossible to distinguish between 
some brands of margarine and butter by taste, and special pro- 
visions of the Food and Drugs Act have been enacted to prevent 
adulteration of butter with margarine. Margarine may not con- 
tain more than 16% of water and the fat of margarine more than 
10% of butter-fat. The percentage of butter-fat in margarine can 
be determined with considerable accuracy by analysis, but the 
identification and amounts of the various fats which may be mixed 
in a sample of margarine is a matter of great difficulty. {For 
methods of analysis, see Butter, p. 808.) 

Nutritive Value of Margarine, Margarine and butter 
have much the same food value. According to the 1933 report of 
the Nutrition Committee of the B.M.A. the calorie v^ue of 
margarine is about 2% higher than that of butter. Some brands of 
margarine containing vitamins have been on the market since 1 927. 
Since 1940, in accordance with the Ministry of Food requirements, 
all margarines sold to the public contain these vitamins. The 
potency was about 20 i.u. of vitamin A and 1 i.u. of vitamin D 
per g, but early in 1942 the vitamin D content was doubled. 
Vitamin A is added in the form of a liver oil concentrate, and 
vitamin D is added as calciferol. 

Determination of Vitamin Content, Spectx<^hotometrlc assay of 
vitamin A with special reference to margarine. — ^J. K. Edisbury, Analyst, 
1940, 484. {For further details, see p. 733.) 

Margarines of vitamin D potency 1 i.u. per g. can be assayed satisfactorily 
by the normal line-test method. Assays of the vitamin concentrates and the 
margarine made with them show that the margarine assay is not fjdsified by the 
obligatory feeding of fat to the test animals. The assay of very low potency 
margarines, however, entails the feeding of larger quantities of fat, which have 
been found to affect the responses of the test animals. The more sensitive bone- 
ash method has been suggested as a preferable method. This has been tested 
but the two methods ^ive somewhat different results. It is possible that the 
international standard is not so effective in the line-test as it is in the bone-ash 
assay. Results indicating such a difference in activity have been obtained. 
— N. T. Gridgeman, H. Lees and H. Wilkinson, Analyst, 1940, 493. 


FLOUR, BREAD AND OTHER STARCH FOODS 

Civilised man, living a normal life, derives a large portion of his 
nourishment from cereal foods. The Anglo-Saxon, the Latin and 
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some of the Teutonic races use wheat flour or meal as their main 
cereal food; a portion of the Teuton races and many Eastern 
peoples use a considerable quantity of rye flour. Rye will grow 
on poorer and lighter land than wheat and will withstand greater 
extremes of temperature. It is, however, lacking in gluten-forming 
proteins which are essential to the formation of a loaf of bread 
having a good volume and smooth, porous texture. Bread made 
wholly from rye is small in volume, compact and somewhat soggy, 
Kent Jones and Bacharach calculate that baker’s bread provides 
the British nation with over 20% of its total calories and over 20% 
of its protein. When other flour products (home-made bread, 
biscuits, cakes, etc.) are taken into account, wheat provides over 
35% of the total calories and about 35% of the proteins. 

Constituents of Wheat, The wheat berry consists of an 
outer shell or pericarp (4%), a seed coat (9%) consisting of testa, 
hyaline and aleurone layers, a small germ (2%) and a central mass 
called endosperm (85%). The pericarp and the layers of the seed 
coat together constitute the bran, but, as commercially separated, 
bran is always accompanied by varying amounts of endosperm 
(up to 40%). 

Typical analytical data for wheat and its commercial fractions 
are given by R. G. Booth, R, H. Carter, C. R. Jones and T. Moran 
(J. Soc. chem, Ind., Lond.^ 1941, 60 ^ 903): — 



Whole 

Wheat 

Endosperm 

(75% 

extraction) 

Bran 

Germ 

Moisture, % 

12-2 

13-8 

12*5 

13-5 

Oil, % 

1-8 ! 

1-2 

4-7 

10-8 

Proteins (Nx5-7), % .. 

13-2 

12-0 

15-0 

25-9 

Fibre, % 

2-1 

0-2 

7’9 

1-9 

Ash, % 

1*7 

0*55 

4-65 

4-1 

Carbohydrates, % . . 

69-0 

72-25 

55-25 

43-8 


(There is a considerable range in composition according to 
variety, climate and cultural conditions.) 

Milling, The entire wheat grain may be crushed to produce 
wholemeal; sometimes about 5% of the coarsest bran is excluded. 
More usually the grain is subjected to a series of grinding and 
bolting processes whereby the branny portions are separated from 
the flour. Most of the flour is not made directly but by regulated 
crushing or rolling the endosperm passes through the stage of 
semolina. Various sizes of semolina are produced, some free or 
easily freed from bran and some contaminated with more or less 
bran. When these semolinas are reduced to flour by subsequent 
rollers, there are several flour streams of varying degrees of purity. 
Straight-run flour consists of all these flour streams mixed together 
but flour streams may be segregated to produce high-grade or low- 
grade flours. The percentage of the wheat appearing as flour is 
called the extraction. It is impossible in the milling process to 
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remove all the constituents of the endosperm, leaving the bran 
separate; similarly there is always floury matter attached to the 
bran. The higher the extraction the more fine bran goes into the 
flour. The maximum amount of highest grade white flour which 
can be produced is about 70%. In normal times the average ex- 
traction of white flour is about 72%; in 1941 the extraction was 
compulsorily fixed at 75% and only straight-run flour was per- 
mitted; in 1942 National Wheatmeal specified 85% extraction and 
as much as possible of the germ. The composition changes accord- 
ing to the extraction, as may be seen from the figures given below 
for straight-milled flours from the same grist (R. G. Booth, 
R. H. Carter, C. R. Jones and T. Moran, J. Soc, chevu Ind.^ Lond., 
1941, 60y 903). 


Material 

Ash 

% 

Protein 

% 

Vitamin B, 
i.u. per g. 

Fibre 

% 

70% flour 

0-445 

11-33 

0-25 

— 

75% 

0-517 

11-60 

0-42 


80% 

0-689 

n-90 

0-77 

0-3-0 -4 

8h% 

0-892 

12-06 

0-85 

0-6 

100% wheat 

1*64 

12-72 

1-3 

2-0 


FLOUR 

Flour has been graded into many types such as patents, supers, 
bakers, household, straight-run, etc. Patents and supers consist of 
only a proportion of the whole of the flour made and represent 70% 
extraction or less of very white flour. 

The Ministry of Food in 1942 raised the extraction to 85% 
largely because of tonnage and not on nutritional grounds. At the 
same time it was defined in such a way that the most nutritional 
product should be available. Statutory Rules and Orders, 1942, 
No. 451 specifies ** ‘National Wheatmear means in relation to flour 
produced after the 22nd day of March, 1942, flour of 85% 
extraction, produced in the United Kingdom, so as to contain the 
maximum quantity of wheat germ which, having regard to the 
type of milling plant, can be included in such flour, but so as not 
to include any coarse bran; provided that national wheatmeal does 
not include flour so produced to which has been added any 
substance other than a substance authorised by the Minister to be 
an ingredient of national wheatmeal,” The basis of this 85% flour 
is that it should contain: (1) the maximum of germ, (2) the 
maximum of the aleurone layer, (3) the minimum of fibre. 

The Research Association of British Flour Millers describes 
the product as including all the white flour, all the reduction roll 
tails, mill finish and purifier tails, and sufficient fine bran to bring 
the amount of the mixture to 85% of the clean wheat. 

It is possible to produce flour of 85% extraction with a very low 
fibre and yet contaming a high vitamin Bi content. Most mills 
cannot do this without modification of milling technique, since it 
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involves scraping but not cutting the bran. It is the bran which 
supplies most of the undesirable phytin phosphorus and this is 
one reason why it is required that the fibre content of national 
wheatmeal shall be as low as possible. 

Wheatmeal of 14% moisture will keep in excellent condition 
for 9 months. At 15 moisture the maximum life is 2 months. 
Wheatmeal is more prone to insect infestation than white flour. 

National Mark Flour (in abeyance since 1939) included: — • 

1. All-English (Wheatmeal) which shall comprise at least 90% of the 
ground products of the wheat; no bran shall be added thereto or flour extracted 
therefrom. Ash content 1*0 to 1*70% and fibre content 1*0 to 2*0%, both 
calculated on the basis of 15% moisture. 

2. All-English (Straights) which shall comprise all the flours obtainable 
from the wheat. Ash content shall not exceed 0*52% at 15% moisuire. 

3. All-English (Patents) which shall be as produced at the head end of 
the mill from “purified” stock. Ash content shall not exceed 0*45®A at 15% 
moisture. 

4. All-English (Seconds) which shall comprise the residue of the flours 
not otherwise separated as Patents. Ash content shall not exceed 0*62% at 
15% moisture. 

5. All-English (Self-Raising) which shall comprise Straights or Patents 
along with suitable raising ingredients. 

6. Wheat Flakes which shall comprise the whole wheat berry without the 
addition or extraction of bran or flour. Any addition of malt and/or sugar 
shall be declared on the container. 

Self-raising Flour is flour containing the necessary constituents for the 
production of gas, generally baking powder, the quantity added being about 3%. 

Baking Powder consists of an intimate mixture of carbonates, acids and 
fillers. The carbonate normally used is sodium bicarbonate and the acid either 
an acid phosphate (acid calcium phosphate or sodium acid pyrophosphate) 
or tartaric acid or an acid tartrate (cream of tartar). The filler is some form 
of starch or flour which coats the particles and thus prevents premature reaction. 
In some parts of the world aluminium compounds are used as an acid ingre- 
dient, but objection is often taken to them in this country. The acid and 
carbonate ingredients are present in approximately equivdent proportions 
and the amount of filler is about 50%. 

Nutritional Qualities of Flour ^ 

(a) Proteins. The biological value of whole-wheat proteins is 
higher both in protein-sparing and in growth-promoting effects 
than that of low extraction flours. Whether this is to be attributed 
solely to the nature of the proteins is uncertain. 

(b) Carbohydrates. Starch is the predominating carbo- 
hydrate; there is no appreciable amount of sugar. 

(c) Oil. The oil is small but may be of nutritional importance 
in connection with vitamin E. 

(d) Minerals. The chief inorganic constituents are potassium, 
phosphorus, sulphur, magnesium, chlorine and calcium. Phytin 
phosphorus constitutes about 75% of the total phosphorus in 
whole wheat, 90% in bran, 45% in germ, 60% in wheatmeal 
(85% extraction) and 35% in white flour (75% extraction). The 
iron content, although small, makes an appreciable contribution 
to the daily requirements because of the quantities of flour con- 
sumed in one form or another; this is especially true of the higher 
extraction flours. 

The iron of brown bread is not nearly so available to the body as that con- 
tained in white bread. — ^McCance and Widdowson. 
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Flour is not an important source of calcium, contributing only about one- 
tenth of the daily requirement of 0*6 g. There is much evidence of calcium 
deficiency in many diets and flour appears a convenient vehicle to make it up 
The ratio of calcium to phosphorus in white or wholemeal flours is 1 : Si-io 
and is, therefore, not well suited to the needs of the animal body which are 
best met by foods where the ratio is 1-2 : 1. This is an argument against the 
addition of calcium phosphate, although it would tend in some degree to correct 
the balance. The addition of calcium carbonate at the rate of ^ lb, per 280 lb. 
of flour would raise the calcium intake of Sir John Orr’s lowest income group 
to roughly the minimal level. This quantity of calcium carbonate has no 
adverse effect on the palatability or general quality of bread. — Moran and 
Drummond, Nufio'c, Land., 1940, 117. 


(e) Vitamins. Wheat contains no appreciable amounts of 
vitamins A, C and D. The colouring matter until recently was 
regarded as carotene, a precursor of vitamin A; it is now known 
to be, for the most part, xanthophyll. Vitamin (aneurine) is 
present in significant amounts and with it is associated the other 
members of the Bg complex, viz., riboflavin, nicotinic acid, 
pyridoxine and pantothenic acid. Wheat germ is a rich source of 
vitamin E (tocopherol), containing about 0*3 mg. per g. 

The amount of vitamin Bi increases with the extraction: — 


Patent flour 


70% extraction 
75 % „ 


85% 


Bran 

Germ 


very low 
0*3 i.u. per g. 
0-5 „ 

1 

2 

8 


Straight-run white flour (73% extraction) has a Bi content of 0-3 i.u. per g. 
whereas 85% extraction flour has 0*75 and wholemeal (100%) has 1-3. White 
flour contributes 80 i.u. per day and national wheatmeal 180 i.u. — Moran and 
Drummond, Nature, Land., 1940, 117. 

Det^rninatipn of Vitamin Bi. The process for the determination of 
aneurine in white fionr (Analyst, 1942, 67, 15) with slight modification has 
been found suitable for National Wheatmeal. — R. G. Booth, Analyst, 1942, 162. 

il*^*^* A colorimetric method based on the 
Mehnck-Field method (J. btol. Chem., 1939, 130, 97) is described. Whole- 
wheat flour contains from 5*2 to 6-5 mg. of nicotinic acid per cent.j patent flour 
from 1-3 to 1‘9 mg. per cent. The more flour is refined, the lower its nicotinic 
acid content. During the fermentation and baking of bread, only small losses 
occur. — ^D. Mehrick et al., Industr. Engng Chem. {anal. Ban.), 1941, 879. 


Sleaching of FIout* Flour bleaching originated largely in 
an attempt to sarisfy the demand for a very white flour. It removes 
the yellowness due to carotinoids (xanthophylls) but hardly affects 
the colour of bran and dirt; it does not give to a low grade product 
the brightness which is characteristic of high grade. Natural 
flour which has been kept for several weeks has enhanced baking 
qualities and^ becomes bleached due to the oxidising action of the 
air, and artificial bleaching is claimed to accelerate a natural 
process, thus avoiding costs of storage. 

The bleachers commonly used are: — (1) chlorine and nitrosyl 
chloride; (2) nitrogen trichloride; (3) nitrogen peroxide; (4) benzoyl 
peroxide. 


A general test is that of Kent Jones and Herd 
whereby the flour is shaken with light petroleum and 
the colour of the filtered extract is compared with standard colours. Unbleached 
tiour gives at least a mimmum depth of colour. 
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Chlorine and its Compounds. Flour is extracted with light petroleum, 
the solvent evaporated, the residue treated with alcoholic soda and ashed, the 
chlorine being then determined. Natural flour does not yield more than 
2 parts per million of chlorine. 

Nitrogen Peroxide. The use of this bleacher w^ill leave residual nitrites in 
the flour. The sample is shaken with nitrite-free water and filtered. The 
filtrate is tested with Griess-Ilosvay reagents ((a) solution of sulphanilic 
acid in dilute acetic acid, and (6) a solution of alpha-naphthylamine in dilute 
acetic acid). In the presence of nitrites a pink colour develops. Unbleached 
flour may contain a nitrite-reacting substance, equivalent to not more than 
2 parts of sodium nitrite per million. 

Benzoyl Peroxide. A flour treated with this substance may contain 
unchanged benzoyl peroxide and also benzoic acid produced after reaction. 
The unchanged peroxide may be converted into benzoic acid by means of 
sodium hydroxide in the presence of acetone and the total benzoic acid can be 
oxidised to salicylic acid and be determined colorimetrically. — R. Nicholls. 
Analyst, 1933 , 4 . 

A Departmental Coi^ittee of the Ministry of Health con- 
sidered the whole question of the addition of substances to flour 
and in the Report ( 1 927) a number of recommendations were made 
but none of these has been given legislative sanction. The Com- 
mittee considered that the purity and wholesomeness of flour should 
be jealously guarded against unnecessary treatment with foreign 
substances, but they were not prepared to recommend the com- 
plete elimination of the bleaching agents and improvers now in 
use. Their view was that it should suffice to limit the use of these 
substances to those which appeared least open to objection and 
they thought that chlorine, nitrogen trichloride and benzoyl 
peroxide should not be amongst them. They also thought that 
declaration of such additions should be compulsory. 

Improvers. These substances are added to flour with the 
avowed intention of improving the baking quality of the flour. 
Their use followed an attempt to accelerate the natural ageing of 
flour, which has long been known to enhance baking properties. 

The most common improvers are acid calcium phosphate, 
dicalcium phosphate, potassium or ammonium persulphate and 
potassium bromate. These may be separated by shaking the flour 
with chloroform or carbon tetrachloride; the flour floats and the 
mineral additions sink. Some bleaching agents, such as chlorine 
and its compounds, are also improvers. 

In 1913 a firm of millers was prosecuted under the Food and 
Drugs Act for selling flour that was not of the nature, substance 
and quality demanded, and to the prejudice of the purchaser in 
that it contained 63 parts of potassium persulphate per million 
parts of flour. After considerable expert evidence both for the 
prosecution and the defence, in which there was direct conflict of 
opinion, the case was dismissed, the stipendary holding that the 
addition of improvers does not prejudice the purchaser seeing that 
it actually improves the flour, is not put in to conceal inferior 
quality and is introduced in such small quantity as to be wholly 
innocuous in its effects. 

The National Association of British and Irish Millers, Ltd. 
(Report of the Departmental Committee on the Treatment of 
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Flour with Chemical Substances, 1927) suggested the following 
limits: Amount per cent. 


Extracts of malt and germ 


no limit 

Acid phosphate of calcium 


0*3 

Acid phosphate of ammonium 


0*2 

Persulphates 


0*04 

Chlorine 


0-07 

Bleaching with peroxide of nitrogen; 
nitrites as sodium nitrite for English 
trade 

0*0006 


The Medical Research Council in 1941 expressed the opinion 
that the addition of certain improvers to bread baked from flour of 
high extraction facilitates the work of the baker and results in a 
more attractive loaf. Such evidence as is available does not justify 
at this stage the prohibition of their use in the baking industry. 

Physical treatment of flour by heat and water vapour can pro- 
duce considerable improvement in baking qualities. 

Fortification of Flour * In 1941 The Medical Research 
Council reported that bread made from wholemeal or from flour 
of 85% extraction contains more calcium than white bread and also 
more phosphorus. A large proportion of the phosphorus, however, 
is present in a combination (phytic acid) in which it is not directly 
available to the organism, and at the same time diminishes the 
availability of the calcium present in the bread and in the rest of 
the diet. Recent tests made on human subjects for the Medical 
Research Council have shown that to maintain a sufficient supply 
of calcium salts for health, more calcium salts must be added to the 
diet. The most convenient way to do this is to add calcium 
carbonate to the wheat flour used for bread. As a result of the 
above tests on human subjects it has been calculated that additions 
are needed of 65 mg. of calcium per 100 g. of white flour (7 02 . of 
CaCOs as Creta Praeparata, B.P., per 280 lb. sack) and of 130 mg. 
of calcium per 100 g. of flour of 85% extraction (14 02 . of CaCOa 
per sack). In the case of the 85% extraction flour the extra 7 oz. 
per sack is required to neutralise the effect of the extra phytic acid 
contained in the flour of this degree of extraction. It has long been 
a practice in baking to add similar amounts of improvers (e.g., 
acid calcium phosphate 12 02 . per sack, or up to 4^ lb. per sack 
in the case of certain self-raising flours at present on the market). 
The addition of the recommended amounts of calcium carbonate 
to flour has no effect on the vitamin content of the flour or on 
the baking properties. 

The ordinary baking process destroys at least half of the phytic acid; all the 
phytic acid can be destroyed by increasing the acidity of the bread to a of 
about 5 '3. Greta Praeparata has no ^ect on the amount destroyed. — ^Pringle 
and Moran. 

Greta Praeparata increases the pH too little to have any effect on rope develop- 
ment of practical significance.-jTfalton, J, Soc. ckem. Ind.^ Lond,^ 1942, 77. 

Objections have been raised to the addition of calcium carbonate 
because it might give rise to stones in the kidney and other diseases, 
but these views have no experimental backing. 
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The Medical Research Council considered the desirability of 
adding iron in some form to flour, but in view of the possibility 
of the destruction of other nutrients present did not recommend its 
addition until further knowledge is available. 

In 1941 the Ministry of Food introduced a vitamin flour 
which contained 0*2 g. of pure aneurine hydrochloride (vitamin Bj) 
per sack of 280 lb. white flour. Since white flour contributed about 
80 i.u. of vitamin Bi per day, the vitamin Bj flour contributed about 
180 units per day. With the compulsory production of higher 
extraction flours the vitamin Bj flour disappeared. 

In America flours are fortified with vitamins of the B 2 complex 
in addition to vitamin Bj. Iron is also added to an extent not 
exceeding 1*5 mg. for each 100 calories. 

Enrichment of white flour with thiamin alone improves the quality of the 
“poor** diet, but enrichment of the flour with both thiamin and riboflavin 
improves the diet yet further. Flour must be enriched with nutrients other 
than thiamin and riboflavin to obtain a flour of nutritive quality comparable to 
that of whole-wheat flour. — ^M. Pewters et al., Proc. Mayo Clin.^ 1941, 42$. 

Examination of Fortified Foods. The biological, microbiological, 
chemical and physical methods for the determination of added vitamins to 
articles of food are reviewed and emphasis is given to the inherent virtues and 
defects of the different techniques. — H. E. Monk, Analyst^ 1942, 83. 

BREAD 

Bread is normally made by mixing and fermenting flour, water, 
salt and yeast, with possibly other ingredients such as sugar and 
fat. Typical proportions are: — ^flour 280 lb., salt 4 lb., compressed 
yeast 2 lb., with sufficient water to make a dough. Less yeast may 
be used if a longer fermentation is allowed. Although flour is a 
highly nutritious substance it is not readily acted upon by the 
digestive juices unless in a suitable form. The use of yeast or other 
leavening agent in a proper manner ensures a digestible and 
palatable product. Yeast is therefore a most important ingredient. 

Bread may only be sold by net weight and, subject to certain 
exceptions, no loaf shall be sold unless its weight is one pound or 
an integral number of pounds. 

There are various types of bread: — 

Whdte bread is made with white flour and as sold usually contains rather 
more than 30% of water. 

Wholemeal or Graham bread is made from the entire wheat berry. 
Some of the flours used are very fine, but others are more or less crushed wheat. 

National Wheatmeal bread (1942) is made from flour of which at least 
75% is national wheatmeal and in the manufacture of which no other in- 
gredients than the following have been used: National flour, oil and/or fat, 
water, salt, yeast, improvers of the nature of yeast food, acetic acid, vinegar, 
acid calcium phosphate, sodium pyrophosphate, and sodium acid sulphate. 

Rye bread (1942) is bread of which not less than 25% of the total flour 
content is rye flour and rye meal and at least 75% of the wheat flour content 
is of not less than 85% extraction. 

Standard bread is made from flour with an 80% extraction. This was 
recommended by The Royal Society Committee in 1917 as being the most 
economical distribution of wheat between its use as flour for human food and 
as offal for feeding livestock. 

Malt bread utilises a proportion of malt extract in its preparation. 

Germ bread is made from flour containing additional germ, sometimes 
considerable proportions. 
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Soda bread is aerated by the action of sour milk assisted by sodium- 
bicarbonate. 

Vienna bread is baked in special ovens in an atmosphere of steam. 

Gluten bread is prepared for diabetic patients. Flour is made into a stiff 
dough and by kneading in water the starch goes into suspension, leaving a 
residue of gluten which may be used for baking or may be dried at a Tow 
temperature to a light brown powder. Gluten bread should contain about 5% 
of starch, but often it contains considerably more. 

Brown bread. The modem types of brown bread date from the introduction 
of the roller-mill white flour about 1880. Most are made from ordinary white 
flour mixed with an appropriate proportion of bran; some contain a proportion 
of germ. Brown bread contains nearly 40% of water. 

White Bread v» Brown Bread, The controversy bet^ween 
white and brown bread has raged for a number of years. It is 
essentially a battle between nutritionists on the one hand and 
millers on the other. It has long been known that white bread is 
dej&cient in nutritional qualities compared with brown but the 
public has always preferred white bread. In pre-war days nearly 
95% of the bread eaten was white. In the early nineteenth 
century alum was almost universally used, partly to increase 
whiteness, but its use was discredited and it gradually ceased to 
be added. The introduction of roller milling facilitated the 
production of a very white dour and enabled the germ to be 
separated, thus removing the dull colour due to this constituent 
and one cause of deterioration of the flour on keeping. The craze 
for whiter flour was encouraged by the millers who adopted 
bleaching methods to destroy the naturally occurring pigments 
and thus hasten a process which normally occurs on storing flour. 

The arguments brought forward by the advocates of white flour 
may be summarised as follows: — 

1. Brown bread is unpalatable to the public and people will not 
eat it even if the price is reduced to that of white bread. 

2. Brown flour will not keep so well as white and needs turning 
over more frequently. 

3. Increase in the extraction reduces the amount of offals, germ 
and brans which are almost the most important items in feeding- 
stuffs for cattle and lack of them would jeopardise milk supplies. 

4. Brown bread contains more water than white and this counter- 
balances the slightly higher protein content of brown flour. White 
bread yields 260 calories per 1 00 g; wholemeal bread 229 calories 
per 100 g. (McCance and Widdowson). 

5. The braimy particles pass through the gut substantially 
unchanged. White bread has a digestibility of 96% and wholemeal 
of 87% (Macrae, Bacon, Hutchinson and McDougal). 

6. Increase of bran increases the phytin phosphorus which 
immobilises calcium. 

This is an imposing list for nutritionists to counter and until 
recent years lack of precise knowledge of all the factors has 
militated against adequate reply. It now appears clear that the 
question is mainly one of the loss of essential vitamins, particularly 
Bj. Beri-beri is rare in this country but the effects of partial 
deficiency, including loss of appetite and physical vigour, and 
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disorders of the alimentary tract, the nervous system and cardio- 
vascular system are believed by many to be widespread. 

A daily ration to five healthy subjects containing half the minimal dose of 
Bi resulted within 5 days in 4 of the subjects showing characteristic signs of 
deficiency, including fatigue and l^simde, anorexia, precordial pains, burning 
in the feet, muscle cramp and palpitation. An increased amount of aneurine in 
the diet caused all the symptoms to disappear within 3 days. — ^Jolliffe (U.S.A.). 

There is not the same evidence that people are deficient in the 
members of the Bg complex or in vitamin E. As regards mineral 
constituents the relative merits of the two flours are somewhat 
uncertain because of the higher phytic acid content of brown flour. 

Bread is the staple food of poverty, less being eaten when people 
can afford meat and sugary dishes. The lack of vitamin in white 
bread is therefore of particular importance in the lower income 
classes. While 85% extraction wheat meal has most of the virtues 
of wholemeal and is more attractive, it still contains more bran 
than will satisfy the public in normal times. 

The solution to the controversy would appear to be for the 
millers to produce a flour of such composition that it contains 
sufficient vitamin Bj to satisfy the nutritionists, and as low a fibre 
as will satisfy the people who desire white bread. Some progress 
has been made in this direction, particularly since the recent 
discovery that vitamin in the germ is ten times as concentrated 
in the scutellum half as in the embryo half. When wheat is 
conditioned before milling the germ subsequently separates as a 
whole and is difficult to incorporate in the flour, but by a process 
of dry milling the embryo can be removed as a unit, the scutellum 
adhering to the endosperm and being readily pulverised with the 
flour. The product without the embryo thus contains nearly all 
the vitamin Bi of the germ. 

When it is known that about two-thirds of the total amount of vitamin Bi is 
in the bran and that the bran can be quite easily winnowed from the endosperm 
it is evident that ever since the dawn of history man has not been getting his 
f^ull 45 or 50 i.u. of vitamin Bi in each ounce of wheat he has eaten, nor has he 
been getting even close to that amount. There are many who regard white 
flour as a comparatively modern product, whereas it is known that the bread in 
common use in London towards the close of the 18th centurjr was made from 
flour representing only about 55% of the wheat milled. It is almost certain 
that our grandfathers ate bread which contained very little more vitamin Bi 
than the bread of to-day* Certainly it could not have contained more than half 
the vitamin Bi of the whole kernel. The fact is that sifting the bran and the germ 
from the endosperm, no matter whether separated by rolls, mill-stone or the 

? uern, will remove a large proportion of the vitamin present in the kernel. 

>ur present flour contains about 25% of the total vitamin Bi and it would be 
necessary to grind about 40% of the bran into the flour in order to get half the 
vitamin Bi, in the fllour bag. It is said that the reason for the better nutritive 
value of “old-time” flours was that the germ was not “milled out” of the 
flour. Anyone who has actually tried to mill the germ “into the flour” will not 
be hasty in supposing that much of it was ever left in any flour that had been 
sieved. Even if it could all be milled into the flour the vitamin content would 
be raised only from about 0-4 i.u. to about 0*7 i.u. per g. and the remaining 60 
or 65% would still go into the offal bags. — C. E. lUch, Chem. Sc Ind., 1941, 611. 
See also Vitamin Tablets^ p. 768. 

The Staling of Bread. On keeping, bread grows stale, 
some loaves remaining fresh longer than others according to how 
they are made and baked. Staling is indicated by softening of the 
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crumb, hardening of the crust and by general deterioration. 
While all the factors causing staling are not known, it is not due to 
simple loss of water but is a result of a combination of chemical 
and physical changes, largely associated with the gelatinised 
starch. Baking technique can control staling to a considerable 
extent, and a good craftsman can produce an excellent loaf which 
will remain fresh for a reasonably long period. 

Diseases of Bread, The interior of a loaf is not completely 
sterile and spores of bacteria and moulds resist destruction at the 
baking temperature. Souring is produced by lactic bacteria, and 
moulds may grow often producing coloured areas. Rope is due to 
micro-organisms and is liable to develop in moist, warm con- 
ditions when there is a low degree of acidity. This disease pro- 
duces a distinctive, sickly-sweet odour and sticky, brown spots. In 
extreme instances the middle of a loaf may become a strongly 
smelling, semi-fluid, brownish mass capable of being pulled into 
stringy threads. It is controlled by proper making, cooking, 
cooling and storage of the bread; improvers which keep up the 
acidity, such as acid calcium phosphate, are the best preventatives. 

Flour Confectionery 

Biscuits are made from flour and baking powder with variable quantities 
of fat, sugar and other special ingredients. 

Buns and Cajkes contain flour and sugar and there arc usually included eggs, 
shortening (fat), salt, milk, flavourings, colour and raising ingredients. The 
lightness of cakes depends on raising ingredients which, like baking powder, 
produce gas or wliich, like beaten eggs or creamed shortening and sugar, trap 
and retain a considerable number of air bubbles. Fat gives tenderness and 
has a shortening effect; butter has a great and deserved reputation in this respect. 
The chief sugar used is sucrose, but liquid glucose, golden syrup, treacle or 
honey are also employed. 

Other Starch Foods 


The compositions of the other principal starch foods are: — 


Description 

Water 

Protein 

Oil 

Ash 

Fibre 

Arrowroot 

15 

0-4 

Tr. 

0*1 

Tr. 

Barley, pearl 

13 

9*0 

1*0 

1-0 

0*5 

Cornflour . . 

12 

05 

Tr. 

0-2 

Tr. 

Oatmeal 

8 

14*0 

9*0 

2-0 

2*0 

Potatoes 

75 

2*0 

0*1 

1-0 

0*5 

Rice 

12 

7*0 

1-0 

0*5 

0*4 

Sago 

13 

0*3 

0*2 

0-2 

0*1 

Tapioca 

13 

0-4 

OT 

0*1 

0*1 


Arrowroot is a prepared starch from the pith of the roots of 
Maranta. It is a light, white powder, which is insipid and 
inodorous, and remains sweet for long periods if kept dry. When 
mixed with boiling water it swells up to a jelly-like consistence, 
suitable for use as a demulcent. It is almost wholly starch. 

Pearl Barley is prepared by grinding barley in a wide-set mill 
whereby the grains are rounded and polished. The whole of the 
husk is thus removed except that portion left in the furrow of the 
seed. Pot barley or Scotch barley is a smaller barley treated 
similarly but not so perfectly, so that only the outer cuticle is 







BREAD 


825 


removed. Before use pearl barley should be washed with water 
and the washings rejected. This will remove any facing material 
{see Rice). Barley has a somewhat similar composition to wheat 
and the amount of vitamin Bi present is of the same order. Nine- 
tenths of this vitamin is removed in tlie production of pearl barley. 

Cornflour is a starchy flour made from maize by removing 
some of the protein and a good deal of the fat by treatment with 
alkalis. It behaves with boiling water similarly to arrowroot. 

Oatmeal is the ground and dried kernel of oats. Its nutrients 
are similar in amount to wholemeal wheat, except that the quantity 
of oil is considerably higher. The bulk of oatmeal is consumed as 
porridge and during a 30-minute boiling about 10% of the vitamin 
Bi present is destroyed. Many of the oat products sold as breakfast 
foods are partially prepared by the manufacturer, and while they 
are more convenient, there is no evidence that they are nutritionally 
better than oatmeal. 

Potatoes. Owdng to a different morphological form and to a 
high content of w^ater, potatoes differ considerably from other raw 
starchy foods. The cereals and the prepared starches may be 
regarded as masses of dry nutrients which change little after 
maturing, and which can be stored for long periods without 
substantial modification. Potatoes are edible long before they 
reach their maximum size and growth changes occur after they 
have been lifted from the ground. The skin of the potato is thin. 
The interior is not completely uniform, but there is little difference 
in general composition between peeled and unpeeled potatoes. 
Of the dry matter less than 1 0% is protein, less than 5% is mineral 
matter and over 80% is carbohydrates, principally starch. A small 
proportion of sugars is present and during storage some starch 
changes to sugar and some sugar to starch, while respiratory action 
breaks down sugars to carbon dioxide and water. Freshly dug 
potatoes have valuable antiscorbutic properties due to the presence 
of ascorbic acid. The concentration of ascorbic acid reaches 
a maximum in August and generally amounts to about 30 mg. 
per 100 g., although certain varieties may reach 40 mg. During 
storage the amount gradually falls and at the end of six months 
only about one-third remains. When potatoes are scraped 
the loss in weight is about 5%; peeling involves a loss of about 
20%. Since the concentration of ascorbic acid is lo'wer near the 
peel, only about 15% of the total is lost with the peelings. Potatoes 
also contain vitamin Bi and the members of the B 2 complex. 

Effect of Cooking* Cooked starch is more digestible than raw, the grains 
being gelatinised by wet or dry heat. Dry heat (e.g., baking) converts some of 
the starch to soluble starch and dextrin. Heating in contact with water causes 
loss of soluble material, but this is largely prevented if the skins are not removed; 
cutting potatoes assists extraction. There are certain destructive losses during 
cooking, the amount depending upon the method. 

Baking* Water is the only constituent which is directly lost, but some 
small destruction of vitamins occurs by the combined action of enzymes and 
heat. 

Frying* On account of the high temperature the destructive losses may be 
considerable. 
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Boiling* The effect of boiling is to increase the water content slightly, to 
lose solume matter and to destroy vitamins to some extent. The loss of soluble 
carbohydrates and nitrogenous compounds is not important. Of the minerals, 
sodium and potassium cldorides show the greatest losses, but iron and magnesium 
salts may also be reduced considerably. The total losses are small when com- 
pared with the daily intake and may be dietetically insignificant. The most 
important loss is that of the vitamins, particularly ascorbic acid, since cooked 
vegetables form the major source of vitamin C in the winter months for a large 
proportion of the population, and root vegetables retain it better than leaf 
vegetables. After ordinary boiling, about 60% of the vitamin C remains, 
rather more than half the loss being due to destruction and rather less than half 
due to solution. Even if the potatoes are unpeeled so that there are no solubility 
losses, there is the loss due to destruction; but the peel can easily be removed 
after boiling without the loss of material associated with peeling. About a 
quarter of the vitamin Bt may be leached out during boiling. To reduce the 
losses, the water used should be as little as possible and boiling should be 
rapid as time increases the loss. The potatoes should be placed directly in 
boiling water and not in cold water, which is subsequently brought to the boil. 
The use of soda assists destruction, but salt tends to reduce losses. Retaining 
cooked potatoes hot or reheating cooled, cooked potatoes produces further losses. 

Steamings There is a loss in weight of about 20% due to evaporation 
of water. The losses due to destruction are similar to those with boiling but 
there are negligible extractive losses. 

The nutritive value of the potato. — ^H. Chick, Chem, 8c Ind., 1940, 735. 

The potato as food. — Nature^ Lond,^ i/1941, 103. 

Rice for human food consists of the kernel only, and, as com- 
mercially separated, is still covered with a brown skin (unpolished 
rice). This skin, together with the germ, is removed by scouring 
and polishing (polished rice). To improve further the appearance 
the grain is sometimes ‘‘faced” with talc or other substances. 

Polished rice is attractive in appearance, but except as a source 
of carbohydrates, it is the least valuable of the cereals from the 
nutritional point of view. Almost the whole of the vitamin Bj is 
removed by the polishing. To the natives of many oriental 
countries, rice is the staple food, and those who consume polished 
rice suffer from beri-beri, while those who have unpolished rice do 
not. 

Ground Rice is derived from polished rice. 

Sago is a starch prepared from the pith of the sago palm, and is 
of a pale buff colour. The best quality has a slightly reddish tint 
and readily disperses into a jelly with boiling water. 

Tapioca is prepared from the pulp of the roots of Cassava by 
elutriation with water. After drying in the sun the starch is slightly 
roasted and dried on warm plates. The product is graded by sifting. 

For Vitamin Contents of Cereals see Vitamin Tables^ p. 768. 


JAM 

The Ministry of Agriculture established in 1 934 a Standard for 
jam of superior quality prepared from fresh fruit grown in the 
United Kingdom and in the Agricultural Products (Grading 
and Marking) (Jam) Regulations, X934, prescribed a grade 
designation as follows: — 

“Select (Fresh Fruit) Preserve” 

“and the quality indicated by such grade designation shall be 
deemed to be as defined in the First Schedule hereto.” 
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'Objectionable flavour” includea any “bumf or “Molassea” flavour in the preserve. 
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It contains fifteen varieties of preserve, and differs from the 
Schedule contained in the Regulations of 1933 in that five of the 
preserves are separated froni the remainder on the point of the 
introduction of other materials. 

In common with the other preserves they shall contain no 
added colouring or flavouring material or preservative, but they 
may contain an added quantity of any other substance which 
occurs as a natural constituent of the fruit. This is in order to 
secure a ^^satisfactory set,” and thus admit of the introduction 
of pectin, and also acids where a deficiency of these occurs. 

These are all single-fruit preserves, and it is laid down that they 
shall be made from sound and clean fresh fruit and pure sugar, 
and shall contain no added sweetening material other than sucrose 
or invert sugar. 

This National Mark Scheme for Jam was designed to 
encourage the production of jam of standard quality from 
home-grown fruit. Large quantities of fruit of varieties grown 
in this country are imported for manufacture into jam. They 
come in as whole fruit and pulp, canned or preserved, or as 
dried fruit (also preserved), and the purchaser is not usually 
in a position to distinguish between jam made from these and the 
product of home-grown fruit. 

^‘It is estimated that some 40% of the jam made in this 
country — other than that made frorn varieties of fruit which 
cannot be grown here commercially — is produced from 
imported fruit or pulp.” — ^Ministry of Agriculture, Marketing 
Leaflet, No. 36. 

Important features of the Scheme are the efforts made to ensure 
that the jam may be readily identified, and the provision, under 
Government control, of a guarantee both of the origin of the 
product, and of the observance of standards of quality officially 
defined. It includes a system of inspection supported by 
systematic and regular analyses. 

The above standards do not apply in war-time; the present 
(1943) standards for jam and marmalade are given in S.R. & O. 
42/2482, as amended by 43/369, see p. 849. 

The need for improvement in the conditions of manufacture and the quality 
of jam has been felt for some time, and standards were adopted in 1930 by the 
Food Manufacturers’ Federation in consultation with the Society of Public 
Analysts (Analyst, November, 1930). 

These cover single-fruit and mixed jams, and prescribe for first and second 
qualities, to be labelled **Full Fruit Standard** and *^Lo%u&r Fruit Standard** 
respectively, with a guarantee on the label, and each manufacturer is to undertake 
to conform to the standards before he shall be entitled to use the descriptions. 

In the preparation of these jams, of couxse, fruit other than fresh may be used, 
the percentage of soluble solids — 68*5 — ^is in agreement with that required by the 
Ministiy of Agriculture, but the minimum quantity of fruit required to be used 
in making 100 11d. of finished jam is lower, ranging, for single-fruit jams, from 
30 to 45 lbs., while the Ministry requires 40 to 55 lbs., according to the variety of 
fruit. 

The use of glucose is not prohibited, and added fruit juice and pectin may be 
present, without declaration in the case of first quality jams. The use of citric, 
tartaric and malic acids and of ’‘permitted” artificial colouring matter is also 
allowed without declaration. 
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Tables arc given of the minimum percentages of fruit-content in mixed jams, 
the minimum of each named fruit being given by the figures in brackets; thus, 
for first quality mixed jam, whose total minimum in every case is 40% : — 

Fruit content per cent. 

Strawbeny and gooseberry 40 (20/20) 

Gooseberry and strawberry 40 (30/10) 

the name of the fruit forming the larger content appearing first, where the 
proportions are not equal. 

20% is the minimum fruit content for second quality jams, whether single- 
fruit or mixed; 

In addition to the above there are very varied regulations in force in other 
countries to some of which British jams may be exported. These regulations are 
discussed and arranged in comparative tables by C. L. Hinton in A Summary 
of Food Lam and Regulations (Nema Press). 

ANALYSIS OF JAM 

It will be seen from the standards referred to, and the schedule reproduced 
above, that an examination of jam includes determination of the total soluble 
solids, and of the proportion of fruit used in the preparation of the sample. 

The latter is a difficult problem the solution of which depends largely on a 
knowledge of the amounts of insoluble solids, acids and pectin contained in the 
fruit used, and these vary rather widely in different samples of the same fruit. 
But by consideration of all three figures a fairly good approximation may be 
arrived at in the case of single-fruit jams. 

A paper on the composition of fruits as used for jam manufacture has been 
published {Analyst^ 1931, 35) by T, Macara, Director of Research for the British 
Association of Research for the Jam and other Trades. In it appear the tabidated 
results of a large number of analyses of different kinds of fruit carried out during 
the ijreceding seven years. Details are given of the methods employed; emphasis 
is laid on the preliminary preparation and mixing of the sample, and on the 
importance of analysing a jam in a similar manner to that used for the fruits if 
the data given for the fruit are to be used in interpreting the results of the jam 
analysis. 

The following directions for the analysis of jam, therefore, conform in outline 
to the description of the methods employed for the fruit when it is a question of 
obtaining comparative figures. 

Preparation of a 20% Extract 

Mix the sample thoroughly in a mortar or small mincer (stones having been 
removed and their proportion noted). Boil 50 g. moderately with 200 ml. of 
water for one hour, maintaining the volume during boiling. Cool and make 
up to 250 ml. Mix well and strain or filter. 

Soluble Solids may be obtained from the specific gravity or the refractive 
index (by immersion refractometer) of the 20% extract, the percentage of solids 
being calculated by means of the appropriate sugar factors {Analyst, 1931, 395). 

The soluble solids, of course, are required to conform to the standard of 68 ‘5%, 
when determined by refractometer reading in the cold (20° adopted), uncorrectcd 
for insoluble solids. 

They may be determined directly on the sample which has been thoroughly 
mixedj other types of refractometer being used. A table prepared by Hinton 
(loc. cit.) gives the percentages of sugar corresponding to the refractive index 
or butyrorefractometer mimber observed, for use in the absence of a refracto- 
meter reading sugar percentages directly. 

In the case of the immersion refractometer, which also has an arbitrary scale, 
the refractive indices may be found by reference to a table in Leach’s Food 
Inspection and Analysis (4th Edn., p. 102). 

The very smaU amount of substance used renders it necessary that great care 
should be taken in mixing the sample if erroneous results are to be avoided. 

Sugars* Treat a portion of the extract with lead subacetate, make up to a 
suitable volume, filter and remove excess of lead from part of the filtrate by 
means of sodium phosphate. Invert the clean filtrate at 60° with hydrochloric 
acid, cool, neutralise with sodium hydroxide, and determine the reducing sugar 
by copper reduction (either gravimettically or by the volumetric method of 
Lane and Eynon— see this volume, p. 800). 
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Acidity* Dilute 50 ml. with several hundred millilitres of water, and titrate 
wi^ N/10 sodium hydioidde, using phenolphthalein solution as indicator. 
Deduct any blank obtained by titrating an equal volume of water, and express 
the result as crystalline citric acid or, in the case of apples, as malic acid. 

Pectin (Spec, Rep, Food Invest. Bd^ Lond.t No. 33, 73) j cf. Method of 
Carrd and JHaynes, Biochetn. 1922, 63). ^ 

Take sufl&cient of the yiltercd extract to yield from 0*02 g. to 0*03 g, of calcium 
pectate; neutralise, and dilute so that after addition of all reagents the total 
volume measures about 500 ml. Add 100 ml. of N/ 1 0 sodium hydroxide and allow 
to stand at least an hour, preferably overnight. Add 50 ml. of N/1 acetic acid, 
and after 5 minutes, 50 ml. of M/1 calcium chloride. Allow to stand for one hour, 
boil for a few minutes and filter through a large fluted filter paper. Wash with 
boiling water until the filtrate is free from chloride, wash the precipitate back 
into the beaker, boil and filter again. Repeat unless the filtrate gives no indica- 
tion of chloride. Filter through a Gooch crucible or tared filter, and dry at 100* 
to constant weight. 

In the foregoing method the pectin is determined as calcium pectate. The 
following points from pages 27 and 28 of the report with reference to pectin and 
its related compounds may be of interest here. 

(1) An insoluble pectic compound occurs in unripe fruits and other plant 
tissues, and is generally described as pectose or protopectin. Pectose may 
be regarded as a pectin-cellulose complex with a constitution analogous 
to that of the glycosides. 

(2) Pectin is a neutral methoxy ester of pectic acid and contains 11*76% of 
methyl alcohol. 

Between pectin and pectic acid are intermediate forms which exhibit 
increasing acidic properties with a decrease in their content of methyl 
alcohol. 

These intermediate forms are classed together as pectinic acids to 
distinguish them from true pectin. 

(3) Pectic add may be regarded as the basal molecule of pectin, and is a 
complex galacturonic acid combined with arabinose and galactose. 

In pectin the carboxyl groups of the galacturonic acid are replaced 
by methyl alcohol, and both methyl alcohol groups and carboxyl groups 
are present in pectinic acids. 

(4> Pectin can be converted quantitatively into calcium pectate, whereby the 
methoxy groups are removed by hydrolysis and the free carboxyl groups 
are subsequently replaced by calaum. Calcium pectate is a oefimte 
chemical compound with an ash content found by experiment to be 
7*62% of calaum (Carrd and Haynes, 1922). 

(5) The formula of pectin may be provisionally accepted as and 

the basal molecule, pectic acid, will therefore be CgaHtoOta, with a 
theoretical calcium content of 7*66%. 

Pectin is the only member of the group of pectic compounds which is of 
commercial importance in the jam and jelly industries. 

The pectin is extracted from plant material rich in pectic substances, such as 
citrus fruits, beets, apples, turnips, etc. 

The minced matenal is either subjected to the action of superheated steam or 
is heated in water under pressure. Some investigators have recommended 
extraction of the pectin with dilute acid. 

In all cases, however, the underlying principle is the same, viz., the hydrolysis 
of pectose with the production of pectm. 

Pectin for commercial use is prepared either in the form of concentrated 
extracts, or as a dry powder obtained by precipitating the aqueous extract with 
alcohol. 

The ration of pectin to jelly formation is discussed in the report, and also 
the legitimate use of tasteless and colourless pectin prepared from fruits, such as 
apple, to **supplement fruits required for jam making which are naturally 
deficient m pectin.” 

Certainly this orocedure would seem to be a distinct advance on the older 
method of introducing foreign ingredients such as gelatin and agar. 

Matter. Take 10 g. of the well-mixed minced material, dilute 
wim 100 ml. of water and boil for 30 minutes, pour on to a tared filter, return the 
residue to the beaker and boil with more water. Finally wash on the filter with 
boiung water and dry in an oven at 105*. 
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Thefisures used in calculating the proportion of fruit in jam are those 
for insoluble solids, acidity and pectin. The Analyst, 1931, 39, gjves a table of 
extreine and average figures for various fruits. It is suggested that the com- 
position should first be calculated with the use of the average figures. If the jam 
falls below the standard, the three miiuma should be used. If it is still below there 
is little doubt that it was not made with the standard weight of fruit. A warning 
is added, however, with regard to the difficulty of ensuring even distribution of 
the fruit ^d therefore recommending where possible the examination of more 
than one jar. Where more than one jar frorn a boiling is tested it is found that 
the insoluble solids inay vary somewhat widely, but acid and pectin remain 
much the same, especially the acid. 

The acid figure will generally give a fair indication of the composition, except 
when acid has been added. 

iV&ixed jams present greater difficulties, and call for further methods such as 
counting and identifying seeds, and for a general microscopical examination, 
which should be xnade in every case. 

A dissecting microscope is frequently useful for enumerating characteristic 
elements which do not require high magnification for their detection. 

Under the title “The Composition of Fruit,** Lampitt and Hughes publish 
tables of analyses of fresh fruit, covering a period of 2 years {Analyst, 1928, 32). 
Ma:idmum, minimum wd average results are given for total soli<^, total sugars 
(as invert sugar), pectin (A.O.A.C. method), and insoluble solids. These are 
of value for reference and comparison, allowing for any variations due to possible 
differences in the methods of determination. 

Hughes and Maunsell have published further tables (Analyst, 1934, 231), in 
which another figure, the non-sugar solids, is included, the authors considering 
it useful in calculating the amount of fruit in canned fruit, jam, etc. 

In the same number, p. 248, Hinton advocates the examination of fruit and 
jam by lead precipitation for the same purpose. 

Examination for Glucose, Saccharin, Tartaric Acid and Preservatives 

Jams require examination also for the presence of glucose, saccharin, thicken- 
ing agents, such as gelatin and agar, for preservatives, colouring matter, etc. 

Glucose. A simple polarimetric test for the detection of glucose is given by 
Judd Lewis (Analyst, 1930, 384) who points out that the specific rotation of the 
inverted extract of all fruit juices is approximately —20'*. 

With 10% of glucose present a specific rotation of ■4-1-2® was obtained. A 
positive or reduced negative result therefore indicates glucose. 

Saccharin has been found in jam as a sweetening agent. It may be extracted 
by an ether light petroleum mixture from a solution acidified with dilute sul- 
phuric acid, and^ after removal of the volatile solvent, detected by its sweet taste, 
and by fusing with caustic alkali, acidifying and testing for salicylic acid by weak 
ferric chloride or iron alum solution. Salicylic acid itself is assumed absent. If 
not it can be removed by oxidising with alkaline permanganate before the fusion 
with sodium hydroxide. Benzoic acid, if present, can be removed by sublimation 
at 100®. 

Tartaric Acid, Regulations made under the Agricultural Produce (Grading 
and Marking) Act, 1928, require “Select Cider, Champagne process** to be free 
from any acid foreign to apples, and “Select** cider to contain not more than 1 g. 
per litre of tartaric or citric acids. The absence of tartaric acid can be shown 
qualitatively; 3 mg. of tartaric acid by the test described gives a distinct precipi- 
tate of calcium racemate. — ^J. King, Analyst, 1933, 135. 

The method is applicable to food substances such as jellies, Jams or other fruit 
products, but these may require preliminary treatment for the removal of col- 
loidal matter, etc. 

Preservatives: Sulphur Dioxide, The only preservative permitted in jams 
is sulphur dioxide and its compounds which are allowed in ordinary jams to the 
extent of 40 parts of sulphur dioxide per million, but not, of course, in National 
Mark preserves. A qualitative test may be made with a simple apparatus devised 
by Parkes (see illustration: Analyst, 1926, 620) consisting of a conical flask fitted 
with a rubber cork holding a bent two-bulbed thistle funnel which contains a 
solution of iodine and barium chloride. 

The sample, whether jam or other material, is placed in the flask with water, 
a little porous pot, a few drops of copp&r acetate solution to retain any sutehide, 
pieces of marble to replace the air m the flask by carbon dioxide, and finally, 
just before the cork is inserted, a suffident quantity of strong hydrochloric acid. 
When the air is displaced the mixture is gradually brought to the boil, and if 

EEz 
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the sample contains sulphur dioxide the first few drops of distillate condensing 
in the funnel produce turbidity due to the formation of barium sulphate, the 
iodine solution being more or less decolorised if much sulphur dioxide is 
evolved, „ , . . 

If the presence of any sulphur dioxide is indicated a quantitative deter- 
mination must be made. A larger amount of sample is distilled with the same 
reagents and the distillate collected in a receiving flask containing excess of an 
iodine solution of approximately decinormal strength. During the greater part 
of the distillation the condenser tube should dip below the surface of the iomne 
solution. 

When the operation is completed the sulphuric acid formed in the distillate is 
determined as usual by precipitation with barium chloride, and the sulphur 
dioxide in the sample calculated from the weight of barium sulphate obtained. 

Salicylic and Benzoic Adds may be separated from the sample b;^ shaking 
an aqueous extract acidified with sulphuric acid with ether, which is washed 
with a little water, divided into two portions and evaporated in porcelain dishes. 
The residue in one is tested with weak ferric chloride for the violet colour 
given by salicylic acid. The slight colour extracted frorn the jam is usually not 
enough to interfere with the qualitative test. In a quantitative determination by 
colorimetric means the jam extract is first treated with a clarifying agent to 
remove the colour. 

The residue in the second dish is examined for crystals of benzoic acid; about 
1 ml. of concentrated stilphuric acid and a small crystal of potassium nitrate are 
added and the dish heated on a boiling water-bath for half an hour. The contents, 
which should be nearly colourless (slightly yellow if much benzoic acid is present) 
are diluted with a little water and cautiously made alkaline with ammonia, boiled 
to decompose any nitrite, cooled and treated with a fresh colourless solution of 
ammonium sulphide. If benzoic acid is present a red-brown ring or coloured 
solution of the ammonium salt of meta-diaminobcnzoic acid is formed. 

Minute traces of salicylic acids may be derived from the fruit composing the 
jam. 

Similarly when the turmeric test for boric acid is applied to the ash of fruit 
a slight reaction is frequently obtained owing to the presence of a trace occurring 
naturally. 

Canned Fruits 

Statutory Rules and Orders (1933; No. 538) made by the Minister of Agricul- 
ture and Fisheries prescribe grade designations and grade designation marks for 
apples, blackberries, cherries, and certain other fruits, produced and canned in 
England and Wales. 


VINEGAR 

Vinegar has been described in an old work as that form of 
acetic acid which is generally preferred for culinary purposes, 
and which is made by the fermentation of vegetable substances. 

This definition recognises the important fact that a true vinegar 
is produced by a fermentation process, and although the term 
* Vegetable substances” seems rather vague and comprehensive 
at first, vinegar is actually produced from fermentable matter 
derived from several sources, and hence we have various descrip- 
tive terms such as malt vinegar, wine vinegar, cider vinegar, etc. 

When wine, beer and weak spirituous liquids are exposed to 
the air they become sour owing to the action of a ferment, 
Mycoderma aceti^ which brings about oxidation of the alcohol 
with the production of acetic acid. Various other compounds, 
including aldehyde, acetic ether, etc,, are produced in small 
quantities at the same time. 

Strong wines and spirits are not affected, as the ferment is 
either killed or its action inhibited. On the other hand, weak 
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solutions of a pure alcohol do not contain the nitrogenous and 
other food material required by the organism. 

""Malt vinegar^ sometimes known as British vinegar, is made 
by brewing a “w^ort** from malt, i.e., the malt, or mixture of malt 
and unmalted grain, is crushed and steeped in water at about 60® 
until by the action of diastase the starch is decomposed with the 
production of maltose, etc. The process is known as “mashing,** 
and the object is to produce as much fermentable sugar as possible. 
The cleared extract or wort is treated with yeast to bring about 
alcoholic fermentation, and the alcoholic “wash** is thfen trans- 
ferred to an acetifier, where it is caused to trickle over birch twigs 
or beech shavings which are impregnated with vinegar to introduce 
the ferment, meeting with an upward current of air which supplies 
the necessary oxygen. 

A little alcohol is left unconverted to allow for the formation 
of esters which, with the traces of aldehyde, etc., give the vinegar 
its characteristic flavour and smell. 

The Local Government Board in 1911 described vinegar as a 
liquid derived wholly from alcoholic and acetous fermentation. 
A malt vinegar is derived wholly from malted barley or wholly from 
cereals, the starch of which has been saccharified by the diastase 
of malt. 

This admits of the use of grains other than barley, such as 
rice and maize, .and introduces variations in the composition of 
vinegars, all entitled to be termed malt vinegar, 

Hamill in his Report to the L.G. B, in 1908 refers to the use 
of acid hydrolysis of maize and rice in preparing a wort, and to 
the addition of sugars. 

Artificial vinegar is any vinegar, or substitute for vinegar, 
containing, or derived from, any preparation containing any added 
acetic acid which is not wholly the product of alcoholic and 
subsequent acetous fermentation. 

Vinegar (including all varieties) should contain not less than 
4 g. of acetic acid per 100 ml.; arsenic should not exceed 0*0143 g. 
per 100 ml., and it should not contain any sulphuric or other 
mineral acid, lead or copper, or any foreign substance or colouring 
matter except caramel. 

With reference to the definition of artificial vinegar, it is pointed 
out by Cox (^Chemical Analysis of Foods) that the presence 
of a minute quantity of mercury is strongly indicative of the use 
of strong acetic acid to fortify a w’eak vinegar, much acetic acid 
being now prepared synthetically from acelylene, using 
a mercury catalyst. In view of the minute quantity present in 
such a case, ordinary chemical tests will be useless and recourse 
must be had to electrolysis with the use of a small gold cathode. 
If the mercury present is not sufficient to produce a silvering 
effect on the cathode, it may still be detected by the production 
of a sublimate of red mercuric iodide. With practice and care 
0*02 mg, may be detected. The spectroscope affords an even 
more sensitive test. 
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DEFINITIONS OF VINEGAR AND MALT VINEGAR 
The following definitions are suggested standards for vinegar and malt 
vinegar agreed between the Society of Public Analysts and other Analytical 
Chemists and the Malt Vinegar Brewers’ Federation: — 


(0 

<«) 

{Hi) 

(w) 


(tO 

(w) 

(vn) 


.Vinegar is a product of the alcoholic :md acetous fermentation of a 
saccharine solution without any intermediate distillation, except in the 
case of spirit vinegar as dehned in (lo). 

Malt vinegar should be derived, without intermediate distillation, 
wholly from malted barley, with or without the addition of entire cereal 
grain, malted or otherwise, the starch of which has been saccharified by 
the diastase of malt. 

When vinegar is demanded, a purchaser should be supplied with 
malt vinegar, unless due notification is given to the purchaser of the 
article supplied. • 

The name “Vinegar” may be applied to other products which comply 
with the definition of vinegar (No. (0 above), provided a prefix is used 
to denote the origin of the product; thus, “Distilled Vinegar,” “Spirit 
Vinegar.” 

Distilled vinegar is the product of the distillation of vinegar as 
defined in No. (i') above, and its source should be denoted; such as, 
distilled malt vinegar. 

Spirit vinegar is the product of the acetous fermentation of a 
distilled alcoholic fluid. 

“Imitation” or “Artificial” vinegar should in every case be sold 
specifically marked “Imitation” or “Artificial” vinegar. It is any sub- 
stitute for vinegar containing acetic acid which is not w'hoUy the product 
of alcoholic and subsequent acetous fermentation, and shall not contain 
any add other than acetic acid. 

All \'inegars and imitation artificial vinegars shall contain not less 
than 4% ra/v of acetic acid. They shall not contain any add other than 
acetic acid or those acids produced by normal fermentative processes. 

Caramel may be used as a colouring matter in all vinegar and in 
“Imitation” or “Artificial” Vinegars. 


By a London mamstrate’s ruling, confirmed at London Sessions on appeal, 
“vinegar” and “table vinegar” must be prepared by acetous fermentation.— 
Analyst, 1937, 384, 60S. 

Wine vinegar is prepared on the Continent by acetous fermentation of 
inferior wines, the best being made from white wine in France, chiefly at Orleans. 

Cider vinegar is principally an American product. It contains a considerable 
amount of malic acid. 


Concentrated vinegar or vinegar essence is usually prepared by adding 
acetic acid to brewed vinegar until 25 to 30% of acetic acid is present (HamiU). 

It seems probable that some of these concentrated preparations contain no 
brewed vinegar, but consist of acetic acid and caramel suitably flavoured. When 
diluted, they produce a cheap artificial vinegar. In fact, they serve in poor 
districts for the extemporaneous preparation of vinegar by the retailer, who is 
frequently too liberal with the water, and so supplies a vinegar containing less 
than 4% of acetic acid. In a particular instance, 1 gallon of the strong essence, 
when diluted, yields 12 gallons of the artificial vinegar. Such products are some- 
times known by the term “wood vinegar.” 

The Food and Drug Administration of the U.S. Dept, of Agriculture defined 
vinegar, cider vinegar, or apple vinegar, as the product made by the alcoholic and 
subsequent acetous fermentations of the juice of apples. Wine vinegar, grape 
vinegar: from the juice of grapes. Malt vinegar from an infusion of barley malt 
or cereals whose starch has been converted by malt. Sugar vinegar from sugar 
syrup, molasses, or refiners’ syrup. Glucose vinegar from a solution of 
glucose is dextrorotatory. Spirit vinegar, distilled vinegar, grain 
vinegar, from acetous fermentation of dilute distilled alcohol. All vinegars 
contain in 100 mL (20®) not less than 4 g. of acetic add. — S.R,A., F.D. No. 2, 
Rev. 5, Nov. 1936. 


Analysis of Vinegar 

A general analysis of vinegar will include a determination of the specific 
gravity, about l*q 19 in the case of a good malt vinegar, usually much less, but 
vanable in artificial vinegar; the total solids, in malt vinegar about 2 to 2-5%. 
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may be only 0*2% or 0*3% in artificial vinegar, the ash having figures correspond- 
ingly small and .giving practically no reaction for phosphates which, of course 
are present in malt vinegar. 

The ash of vinegar should be tested for reaction and should be alkaline to 
litmus. 

The acidity may be determined by titration with N/2 sodium hydroxide solu- 
tion using phenolphthalein as indicator. 5 or 10 ml. of vinegar are wfell diluted 
with water in a large porcelain dish. The colour change is seen more clearly in 
the white dish, and the end-point may be made still clearer by using a second dish 
with the same amounts of vinegar and water for comparison. Each millilitre of 
N/2 NaOH is equivalent to 0-03 g. of acetic acid. 

Further analysis should include determinations of nitrogen and phos- 
phoric acid^ and tests for free sulphuric acid, ferrocyanides, arsenic and 
poisonous metals. 

Ferrocyanides are sometimes used to clarify vinegar. They may be tested 
for with a weak solution of ferric chloride. 

Tests should also be made for sulphur dioxide (see page 831) and other 
preservatives. 

Free mineral acid is improbable if the ash is alkaline to litmus. A further 
test applied to a littk of the vinegar is based on the fact that, in the presence of 
alcohol, acetic acid in all concentrations gives a yellow colour with methyl 
orange, whereas a strong acid gives a pink in all concentrations down to 0*005% 
(Prideaux). 

The presence of a small amount of sulphuric acid was at one time permitted. 

Free sulphuric acid may be detected and estimated by Hehner*s method. 
Evaporate 50 ml. of sample in a platinum dish with 25 ml. of N/10 NaOH, and 
ignite at a low temperature. Add 25 ml. of N/IO acid, boil, filter and wash with 
hot water. Titrate the filtrate and washings with N/10 NaOH using phenolph- 
thalein as indicator. Each millilitre of N/10 NaOH required is equivalent to 
0*0049 g, of HaSO*. 

Alternative methods To a measured quantity of sample add a measured 
excess of standard alkali, evaporate to dryness, incinerate, and titrate the ash 
with standard acid, using methyl orange as indicator. The difference between 
the number of millilitres of alkali first added and the number of millilitres of 
acid needed to titrate the ash represents the free mineral acid present. 

Differentiation of Malt, Distilled Malt, Spirit and Artificial Vinegars, 
(Edwards and Nanji, Analyst^ 1938, 410). The authors describe precise methods 
for determining the oxidation valuCj iodine value and ester value of the volatile 
reducing substances separated by distillation, and discuss their significance for 
different types of vinegar. 

Oxidation Value. The number of millilitres of 0*0 IN potassium per- 
manganate used up by 100 ml, of vinegar in 30 minutes under the standard 
conditions. Mix 60 ml. of the sample with 15 ml. of water in a 400 ml. distilling 
fiask, add a little pumice and distil the mixture slowly until exactly 60 ml. are 
collected. Measure 25 ml. of the distillate into a glass-stoppered bottle of about 
200 ml. capacity, add 10 ml. of dilute sulphuric acid, 1 in 4 by volume, followed 
by 10 ml. of 0-lN potassium permanganate solution, accurately measured. 
Allow the mixture to remain at a temperature of about 18® for exactly 30 
minutes; add 5 ml. of 10% potassium iodide solution and titrate the liberated 
iodine with 0*0 2N thiosulphate, adding starch solution as indicator at the end. 
Carry out a blank determination at the same time, using 25 ml. of distilled water 
in place of the vinegar distillate. Let the volume of 0-02N thiosulphate used in 
he blank and test titrations be A and B. The oxidation value is 8(A~B). 

Iodine Value. The number of millilitres of 0*0 IN iodine absorbed by 
100 ml. of vinegar under the standard conditions. Measure 25 ml. of the 
distillate into a glass-stoppered bottle of about 200 ml. capacity and just neutralise 
with ION potassium hydroxide to litmus paper. Add 10 ml. of N potassium 
hydroxide followed by 10 ml. of 0-lN iodine solution accurately measured. 
Allow the reaction mixtiu-e, to stand at room temperature in the dark for 15 
minutes; add 10 ml. of dilute sulphuric acid, 1 in 4 by volume, and titrate the 
liberated iodine with 0*02N thiosulphate solution. Carry out a blank test in 
an exactly similar manner, substituting for the vinegar 25 ml. of distilled water. 
Let the volume of 0>02N thiosulphate used in the blank and test titrations be 
A and B. The iodine value is 8(A-B). 
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Ester Value. The number of miUilitxes of 0*0 IN potassium hydroxide 
required to saponify the esters contained in 100 ml. of vinegar under the standard 
conditions. Measure 100 ml. of sample into a 400 ml. distilling flash, add a little 
pumice and distil slowly until 30 ml. are collected. Make just alkaline to 
phenolphthalein with N potassium hydroxide.^ Add 0-02N hydrochloric acid, 
drop by drop, from a burette until the colour is just discharged; add 10 ml. of 
0*0 IN pofassiinn hydroxide, accurately measured, and saponify by heating the 
mixture under a reflux on a boiling water-bath for 2 hours. Cool and titrate 
the excess alkali with 0*0 2N hydrochloric acid. For a blank test, take about 
30 ml. of water and 10 ml. of 0-lN potassium hydroxide solution, heat under a 
reflux in a similar manner and titrate with 0'02N hydrochloric acid, using the 
same quantity of phenolphthalein as in the actual test. Let the volumes of 
0-02N hydrochloric acid used in the blank titration and in the test be A and B, 
The ester value is 2(A-B). 

The figures for malt vinegars and distilled malt vinegars are much higher 
than for spirit vinegars or artificial vinegars. The oxidation values for spirit 
vinegars are much higher than for artificial vinegars. The iodine values divide 
the vinegars (other than malt) into three classes, the spirit vinegars having the 
intermediate figures, the artificial the higher and lower figures. The ester 
values are interpreted with the oxidation v^ues and iodine values. It should be 
pointed out that these new values should be used in conjunction with the older 
determinations. 

Whitmarsh {Analyst^ 1942, 188) considers that the distinctive values for 
spirit vinegar are due to the alcohol content, those for malt vinegar largely, if 
not solely, to the presence of alcohol and acetyl methyl carbinol. {See also 
Manley, Analyst, 1940, 594, for further analytical data and conclusions.) 

The following method will detect small quantities of added mineral acid 
(e.g., O’l to 0*2%). The vinegar is shaken with animal charcoal, allowed to 
stand for one hour and filtered. The reaction of the filtrate is found by means 
of a Hellige Comparator, thymol blue being used as indicator. The criterion 
with malt vinegars is a pH of the filtrate of 2*9 as against 2*5 for 4% acetic acid 
or artificial vinegar). — D. C. Jenkins, Analyst, 1941, 328. 

Pickles and Sauces, made from fruit or vej^etables, are permitted to contain 
benzoic acid to the extent of 250 parts per million. 

The benzoic acid may be determined by the method used for ketchup in 
Methods of Analysis (A.O,A.C,). A weighed quantity is saturated with 
sodium chloride, made slightly alkahne with 10% soda and made up to volume 
with salt solution, shaken frequently during 2 hours, sciueczed through muslin 
and filtered, A portion cf the filtrate is acidified with HCl, extracted with 
chloroform four times, the combined chloroform extracts evaporated in a current 
of dry air, and dried in a desiccator over sulphuric acid until no odour of acetic 
acid is detected; the residue is dissolved in neutral alcohol and titrated with 
N/20 NaOH using phenolphthalein. 

An alternative method due to Monier-Williams (Report to Ministry of Health, 
1927), consists in saturating the sample with sodium chloride, acidifying with 
phosphoric acid, and distilling in steam into a dish containing N/1 alkali. The 
alkaline distillate is evaporated, purified by treatment with permanganate, 
saturated with NaCI, and extracted with equal volumes of ether and light 
petroleum (b.p. 30® to 50®). The solvent is evaporated in a test-tube and the 
benzoic acid mixed with sand and sublimed into the upper part of the tube, 
which is cut off, dried in a desiccator, weighed, the benzoic acid removed, and 
the tube re-weighed. 


FOOD PRESERVATIVES 

The Minister of Health issued Regulations based on recom- 
mendations of the Departmental Committee on the Use of 
Preservatives and Colouring Matter in Food, and providing for 
the prohibition of the importation and sale of articles of food to 
which preservatives and other specified substances have been 
added. These Regulations in general came into operation on 
January 1st, 1927. 
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The Regulations prohibit the use in foodstuffs and drinks of preservatives 
except those mentioned below, and then on condition that they do not contain 
a larger proportion than is specified, and are properly labelled. 

“Preservative” includes any substance which is capable of inhibiting, retarding 
or arresting the process of fermentation, acidification or other decomposition 
of food or of masking any of the evidences of putrefaction. 

The term does not include Salt, Saltpetre, Sugars, Vinegar, Acetic or Lactic 
Acid, Alcohol, or pomble Spirits, Spices, Herbs, Hop Extract, Essential Oils 
used for flavouring. Glycerin or any substance added by the process of curing 
known as smoking. 

PERAUTTED PRESERVATIVES 


Food Preservative Parts 

( 1 ) Sausage and sausage meat contain- per 

ing raw meat, cereals and condi- million 

ments SO* 450= 3-11 

(2) Fruit and fruit pulp not dried: — 

(а) Cherries SO* 3000= 21-0 

(б) Strawberries and raspberries SO* 2000= 14*0 

(c) Other fruit SO* 1500= 10*5 

(3) Dried fruit: — 

(а) Apricots, peaches, nectarines, 

apples and pears .. ,, SO* 2000= 14*0 

(б) Raisins and sultanas .. SO* 750= 5*2; 

(4) Unfermented grape juice and non- 

alcoholic wine made from such 
grape juice if labelled in accord- 
ance with the rules contained in 
the second schedule to these 

Regulations Ac. Benz. 2000 = 140*0 

(5) Other non-alcoholic wines, cor- 

dials and fruit I'uices, sweetened SO* 350= 24*5 

or unsweetened. or Ac. Benz. 600= 42*0 

(6) Jam (including marmalade and 

fruit jelly prepared in the way in 

which Jam is prepared) .. SO* 40= 0*2' 

(7) Crystallised glacd or cured fruit, 

including candied peel . . .. SOi . 100= 0*7 

(7a) Fruit and fruit pulp not otherwise ^ 

specified in ti^s schedule .. SO* 350= 2*4 

(8) Sugar (including solid glucose) 

and cane syrups .. .. SO* 70= 0*4! 

(8a) Cornflour (maize starch) and 

other prepared starches .. SO* 100= 0*7 

i 9) Corn syrup (liquid glucose) .. SO* 450= 3*li 

10) Gelatin SO, 1000= 7*0 

11) Beer SO* 70= 4*9 

(12) Cider SO* 200= 14*0 

(13) Alcoholic wines .. .. .. SO, 450= 31*5 

(14) Sweetened mineral waters .. SO, 70= 4*9 


140*0 grains per gall. 
24*5 „ 


100= 0*7 „ „ 

450= 3*15 .. „ „ 

rs ” ” V, 

70= 4*9 „ „ gall 

200= 14*0 „ „ „ 

^ 52 ” ” 

70= 4-9 „ „ „ 

J20= 8*4 „ „ „ 

120= 8*4 „ „ „ 

450= 31*5 „ „ „ 

250= 1*75 grains per lb. 


or Ac. Benz. 120= 8*4 ,, „ „ 

(15) Brewed ginger beer .. ..Ac. Benz. 120= 8*4 „ „ ,, 

(16) Coffee extract Ac. Benz. 450= 31*5 „ „ „ 

(17) Pickles and sauces, made from 

fruit or vegetables .. ..Ac. Benz. 250= 1*75 grains per lb. 

Sulphur dioxide includes sulphites, and benzoic acid includes benzoates, 
calculated respectively in terms of sulphur dioxide and benzoic acid. 

Labelling. Special labelling applies to sausagesj sausage meat^ coffee extract, 
pickles and sauces and (where proportion of benzoic acid exceeds 600 parts per 
million) grape juice and wine. These must bear a label stating the contents are 
preserved, e.g., “These sausages contain preservative,” and in the case of grape 
juice and wine where it applies “and is not intended for use as a beverage.” 

The retailer must exhibit a notice in a conspicuous place to the effect that 
the goods in question contain preservative. 

{See also Alterations in the Composition of Food due to War^ 
p. 848.) 
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Departmental Committee’s Report. 

Preservatives may be used to mask unsoundness, or careless methods of 
production, storage and distribution. A dose of boric acid, the most commonly 
used preservative, is not completely excreted from the system for 5 days, 
and the tissues are never free — the Committee considered its prohibition 
justified. Sodium sulphite, in amounts employed in foods, has no specific 
toxic action, but is not harmless, as sulphur dioxide liberated may cause 
dyspeptic symptoms. The putrefactive odour of decaying meat is removed by 
treatment with sodium sulphite, and the red, fresh appearance restored. Prof. 
A. J. Clark, representing the B.M.A., considered^ that formaldehyde and 
fluorides should be prohibited, as the:^ are definitely toxic, as also borax 
preparations, on account of cumulative action, and salicylic acid and salicylates, 
on account of powerful physiological action. Preservatives are used in a hap- 
hazard way, or even in ignorance, and often no effort is made to do without 
them. The Committee saw no reason why the sale of cream should not be 
conducted on the same lines as milk, i.e. without preservatives. They recom- 
mended that after two years of grace preservatives in butter and margarine 
^ould be prohibited. Addition of preservatives to sausages is undesirable, and 
should be regarded as a concession to trade necessities, which should eventually 
be dispensed with. Use of preservatives for packing and dusting of hams is 
unnecessary. Recommendation that use of preservatives in liquid eggs should 
be prohibited — ^freezing an alternative. Preservatives should be unnecessary in 
alcoholic wines of ordinary strength, but where required sulphur dioxide should 
be permitted in amounts not exceeding 3 grains per pint. The Committee 
finally recommended that preservatives be prohibited in all articles of food or 
drink, offered or exposed for sale, whether manufactured in this country or 
imported, apart from certain exceptions which are given antea. 

The method of estimating preservatives to be prescribed by the Ministry 
of Health. Sale of food preservatives should be illegal unless they bear descriptions 
indicating composition and strength, and are free from impurities, containing 
not more than 1/100 gr. arsenic or 1/7 gr. lead per lb. — Bnt, med. ii/1924, 
290, 828. 829. See also Brit. med. J.. ii/1925, 349; i/l927. 70. 


DYES USED IN COLOURING FOODS 

The following aniline dyes have been found by various authori- 
ties to be harmless for colouring foods. Many were given in a 
list issued by the National Confectioners* Association of the 
United States in 1899, and to these have been added other colours, 
specially indicated, which are permitted by the Governments of 
Canada, the United States and certain Australian States. The 
number placed before each colour is that of the Colour Index 
OF THE Society of Dyers and Colourists (1924), which is 
the standard reference book of the English-speaking countries. 

Tfw dyes marked with a * are stated in the Colour Index to be 
actually med for colouring edibles. 

^ The use of these dyes is not prohibited by the Public Health (Preserv'a- 
tives, etc., in Food) Regulations, 1926-7. These Regulations render the use of 
the following colouring matters illegal: — 

1. Compounds of antimony, arsenic, cadmium, chromium, copper, mercury, 
lead and zinc. 

2. Gamboge. 

3. Picric add ^7), syn. carbazotic acid; victoria yellow (8), syn. saffron 
substitute and dinitrocresol; manchester yellow (9), syn. napnthol yellow and 
martius yellow; aurantia (12), syn. imperial yellow; aurine (724), syn, rosolic 
add and yellow coralline. 

The Canadian regulations forbid the use of aniline dyes con- 
taining more than 10 parts per million of arsenic, AS2O3, or heavy 
metals (iron excepted), and the dyes must not be used in quantities 
exceeding 2 grains per lb, (I in 3500). 



DYES USED IN COLOURING FOODS 


839 


Blue 

689 Gentian Blue 6B, syn. Spirit Blue, Aniline Blue, 

The hydrochloride, sulphate or acetate of phenylated p-rosaniline 
and rosaniline. Insoluble in water. The acetate is readily soluble in 
alcohol, the sulphate and hydrochloride sparingly soluble. 

861 Coupler’s Blue» syn. Water-soluble Induline. 

Sodium salts of sulphonated mixtures of axnino-diphenyl-diamino- 
triphenyl-triamine and tetra-phenyl-tetramino-phenyl-diphenazonium- 
chloride. 

Soluble in alcohol and water. 

1180 Indigo Carmine (Aus., Can., U.S.A.). 

Sodium salt of indigotin-5 : 5'-disulphonic acid. 

Soluble in water, sparingly soluble in alcohol. 

Green 

670* Light Green S.F. Yellowish (Aus., Can., U.S.A.). 

Sodium salt of dibenayl-diethyl-diamino-triphenylcarbinol tri- 
sulphonic acid anhydride. 

Soluble in water, almost insoluble in alcohol. 

Picric acid gives no precipitate (distinction from green basic dyes). 
Brown 

331* Bismark Brown G (Aus.). 

Hydrochloride of benzene-w-diazo-bis-OT-phenylenediamine. 
Soluble in water and alcohol. 

480 Chrysamine R. 

Sodium salt of ditolyl-diazo-bis-salicylic acid. Water-soluble. 
Orange 

26 Crocein Orange. 

Sodium salt of benzene-azo- ^-naphthol-S-sulphonic acid. 

Slightly soluble in water, moderately soluble in alcohol. 

150* Tropeaoline ooo. 

No. 1, or Orange 1 (Aus., Can., U.S.A.). Sodium salt 
p-sulphobenzene-azo-a-naphthol. 

Soluble in water and alcohol. 


Red 

46 Archil Substitute. 

p-Nj*troben2ene-azo-a-naphthylamine-4-sulphonic acid. 

Aqueous solution reddish-brown. 

79* Ponceau aR» syn. Scarlet R. 

Sodium salt of wz-xylene-azo- P-naphthol-3 ; 6-disulphonic acid. 
Yellowish-red solution in water, insoluble in alcohol. 

80* Ponceau 3R and 4R, syn. Cumidine Red (Aus., Can., U.S,A.). 
Sodium salt of cumene-azo- p-naphthol-3 : S-disulphonic acid. 
Ponceau 3R is made from crude cumidine, and Ponceau 4R from 
pseudo-cumidine. 

Water— cherry-red solution; slightly soluble in alcohol. 


88* Bordeaux B, syn. Acid Bordeaux. , 

Sodium salt of a-naphthalene-azo- P-naphthol-3 : 6-disulphonic 
acid. 

Soluble in water, moderately soluble in alcohol. 

179 Carmoisine, syn. Azorubine. 

Sodium salt of 4-sulpho-a-naphthalene-azo-a-naphthol-4-sulphonic 
acid. Soluble in water. 

182 Fast Red E. 

Sodium salt of 4-sulpho- a-naphthalene-azo- p-naphthol-6-sulphomc 
acid. Soluble in water and moderately soluble in alcohol. 

184* Amaranth (Aus., Can., U.S.A.). ^ 

Sodium salt of 4-sulpho-a-naphthalene-azo- ^-naphthol-3 : 6-di- 
sulphonic acid. Soluble in water, sparingly soluble in alcohol. 

370 Congo Red, , , , . , 1 t * 

Sodium salt of d»phenyl-diazo-bi$-a-naphthylanune-4-sulphonic 
acid. Soluble in water. 
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677* Magenta, syn. Fuchsine, Roseine (Aus.). 

Mixtures of il>-rosaniline and rosaniline hydrochlorides. 

Soluble in hot water, and in alcohol. Soluble in amyl alcohol 
(useful for detection in wdnel. 

692 Acid Magenta, Acid Fuchsine. 

Mixture of salts of di- and trisulphonic acids of p-rosaniline and 
rosaniline. Soluble in water, almost insoluble in alcohol. 

768 Eosin. 

Sodium or potassium salt of tetrabromofluorescein. 

Soluble in water and alcohol. 

773* Erythrosine (Aus., Can-, U.S^A.). 

Sodium or potassixfin salt of tetraiodofluorescein 
774 Phloxin. 

Potassium salt^ of tetrabromodichloroduorescein. 

Aqueous solution fluorescent. 

777 Rose Bengale. 

Potassium or sodium salt of tetraiododichlorofluorescein. 

Aqueous solution not fluorescent. 

Violet 

279 Wool Black. 

Sodium salt of i>-sulpho-benzene-azo-o-sulphobenzene-azo-p-tolyl- 
^-naphthylamine. Soluble in water. 

315 Naphthol Black B. 

Sodium salt of 6 : 8-disuIpho- P-naphthalene-azo-ot-naphthalene- 
azo- p-iiaphthol-3 : 6-disulphonic acid. Soluble in water. 

463 Azoblue. 

Sodium salt of ditolyl-diazo-bi8-a-naphthol*4»8uIphonic acid. 
Soluble in water. 

680 Methyl Violet. 

Mixtures of hydrochlorides of higher methylated p-rosanilines. 
Soluble in water and alcohol. 

846 Mauveine. 

Mainly amino-phenylamino-^-toIyl-ditolazomum sulphate. 
Insoluble in cold water, soluble in alcohol. 


Yellow 

(Water soluble.) 

10* Naphthol Yellow S. (Aus.. Can., U.S.A.). 

Potassixim or sodium salt of 2 : 4-dinitro-a-naphthol-7-8ulphonic acid. 
16* Acid yeUow. 

S^ixttn salt of aminoazobenzene-di-(and monoOsulphonic acid. 

The aqueous solution has a neutral action, mineral acids change the 
colow to a bnght red, yeUow being restored by the addition of alkali. 
Used for colouring nulk (1 in 200,000), egg powders — custard 
prepared for table contains about 1 in 40,000. 

364 BrRUant Yellow, syn. Paper Yellow. 

Sodium salt of 2 : 2'-disuIphostilbene-4 : 4'-dia20-bi8*phenol. 

640* Tartraadne (Can,, U.S.A.). 

Sodi™ salt of 4-p-8ulphobenzene-azo-l-p-sulphophcnyl-5-hydroxy- 
pyrazol-3-carboxylic acid. r ^ j , 

yellow powder almost unaffected in colour by acids or alkalis. 
When tartrazine is reduced sulphanilic acid is formed. Used for 
lemonade, etc., a common proportion being 1 in 500,000. 


Yellow 

, (Oil soluble.) 

15* Aminoazobenzene* 

Aminoazobenzene hydrochloride (for fats and cheese). 

17* Aminoazotoluol. 

Ammoazotoluene or HCl salt (for fata, wax and margarine), 

19* Oil Yellow. 

henzene-azo-dimethyl-aniline (for 
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22* Oil YeUow A.B. (U.S.A.). 

Benzene-azo* ^-naphtbiylamizie (for oils and fats). 

61* Oil Yellow O.B. (U.S,A.). 

o-Toluene-azo> ^-naphthylamine (for oils and fats). 

Other harmless colouring agents are madder, logwood, annatto, turmeric, 
marigold, chrysophanic acid and saffron. Naphthol green, metanil yellow, bismark 
brown, and methylene blue are stated to be more or less poisonous. Certain 
dyes, rosaniline for ex^ple, are liable to contain arsenic^ such as by the use 
of arsenic acid as oxidising agent, or from the use of crude oil of vitriol contidning 
arsenic. — Kenwood. 

Two cases of dermatitis due to the handling of oranges dyed with yellow 
O.B. dye, which is the permitted food dye used for colouring fruit. Patch tests 
showed that the dye did not penetrate even to the inside of the peel. While 
the dyes used on citrus fruits may definitely irritate some skins they are not 
general irritants, because the majority of individuals do not react to them, but 
hypersensitivity may be acquired by constant and repeated exposure. — ^E. F, 
Traub, R. E. Grordon, and L. S. Van Dyke, J. Amer. med. Ass., i/1937, 872. 

Colours in food. — Nature^ Land., i/1942, 537, 

Of the synthetic aniline dyes relativdy feso are considered harmless in other 
countries, — Final Report of the Food Preservative Committee, 1924, v, antea, 

Annatto Substitute 

Is a mixture of acid brown No. 1 (10 parts) and acidyellow (8 parts). Acid 
brown is the sodium salt of para-sulpho-benzene-azo-metatoluylene-diamine 
(4) (SO,Na) C.H.N : NC.H,(CH,) (NH*),(1.5.2.4.). A dark brown powder 
with occasional yellow specks dissolving easily in water. The solution has a 
neutral reaction and is of a dark red colour, becoming yellow when greatly 
diluted. Mineral acids change the solution to a bright red. Alkalis return 
original colour. 

Used for the same purposes as the vegetable colour (has approximately 25 
times the tinctorial power of the commercial extracts of the fruit, of which 1 
tablespoonful is added to 30 lb. cheese, i.e., 1 part in 960) for tinting milk, 
butter, cheese (1 in 24,000), haddocks, etc. 

Annatto is obtained from the seeds of Bixa Orellana, 

Annatto EKtract.~Bixin. related to m-^lene, is the essential colouring 
matter. The extract is usurfly strongly alkaline. 

For a bibliography on heavy metals in food and biological material com* 
piled by T. H. Pope at the request of the Publications Committee of the Society 
of Public Analysts, see (I Copper), Analyst, 1932, 709; (II Lead), 1932, 775; 
(III Zinc), 1933, 30; (IV Manganese), 1933, 91; (V Mercury), 1933, 280; 
(VI Cobalt, VII Nickel, VIII Chromium). 1933, 340; (IX Tin), 1933, 398; 
(X Bismuth), Analyst, 1933, 607; (XI Antimony, XII Cadmium, XIII ThalHum) 
Analyst, 1934, 109. (These have now been published in one compilation for 
the years 1921 to 1933 inclusive, hut the individual references are given here for 
convenience), 

A supplementary series has since been published as follows: (1 Cobalt), 
Analyst, 1940, 513; (II Nickel), 1940, 603; (III Manganese), 1941, 196; 
(IV Zinc), 1941, 452; (V Copper), 1942, 293, 324. 


FOOD SUBSTITUTES 

The Ministry of Food defines a food substitute as any prepara- 
tion or product offered or purporting to be capable of being used 
as a substitute for any food. The term “food substitute” includes 
two very different types of articles and it is better to define each 
type separately, A food substitute must itself be a food which 
adequately replaces the food which it purports to substitute either 
in composition or in function. For example, vitaminised margarine 
is a good substitute for butter; its composition is similar and 
its food value practically identical. Baking powder is a good 
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substitute for yeast in baking though its composition is entirely 
different. These two types of substitutes should not be confused, 
and in particular, substitutes of the second type should not be 
held out as substitutes of the first type. For example, egg- 
substitute powder which is usually only coloured baking powder 
replaces eggs for baking purposes; it has none of the nutritive value 
of fresh eggs, and preparations which are labelled or advertised as 
equal to so many eggs or in other w^ays mislead the purchaser, 
clearly contravene Section 6 of the Food and Drugs Act. Many 
largely advertised brands of lemonade crystals or powder are 
prepared with tartaric acid, and liquid preparations of lemonade 
with a mixture of citric and phosphoric acids. While such articles 
may be looked upon as adulterated, it might be difficult to obtain 
convictions as lemonade may be defined as a lemon-flavoured 
beverage. But if such preparations are offered as lemon substitutes 
equivalent to so many lemons the substitution of citric acid by 
tartaric or phosphoric acid constitutes an offence. 

It was perhaps inevitable that as stocks of the commoner foods 
became scarcer and rationing was introduced, substitutes should 
make their appearance. At first confined to sugar substitutes the 
number and nature grew rapidly: sweetened custard powder, 
blancmang:e powder, self-taising powder, etc., egg substitutes, 
milk substitutes, substitutes for citrus fruits, and onion substitutes 
were offered to the public in bewildering variety, accompanied by 
most extravagant clahns as to their nature and value, and packed 
in highly coloured and decorative containers. Early in 1941 a 
number of these preparations were adversely reported upon by 
public analysts and prosecutions followed, usually under Section 6 
of the Food and Drugs Act. Defendants were ably represented by 
Counsel and magistrates were often loath to convict or imposed 
only nominal fines which were no deterrent to the makers of such 
enormous profits. Public attention was eventually drawn to the 
situation by some of the more widely circulated new'spapers and 
by questions in Parliament, and the Ministry of P'ood issued the 
Food Substitutes (Control) Order, S.R. & O. 1941, No. 1606, 
making it an offence to make any food substitute from that date 
except in accordance with the terms of a licence granted by the 
Ministry. In spite of the lucrative nature of the trade, most of 
the makers of food substitutes omitted to apply for a licence. 
Before granting licences to applicants the Ministry subjected the 
preparations, labels and prices to careful consideration; coined 
words or pictures which suggested the food substituted and all 
extravagant claims were deleted, and in some cases drastic reduc- 
tion in price was enforced. The Order has put a stop to the 
exploitation of the public by the makers of worthless articles and, 
although there are substances of little value still on the market, 
no prosecutions by the Food and Drugs authorities have been 
instituted in respect of any product labelled in accordance with 
the terms of the relevant licence. It is open to the Food and 
Drugs authorities to institute prosecutions for articles deemed 
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unsatisfactory, but it is believed that convictions would be 
difficult to obtain in spite of the fact that the Order specifically 
provides that the licence shall not operate to relieve the holder 
from the requirements of any other Act, Order, etc. The com- 
position of these preparations is disclosed to the Ministry, but is 
not available to the public analyst, so that only the Ministry is in 
a position to ascertain whether the terms and conditions attached 
to the licences are being adhered to. 

When an abundance of more varied food becomes available 
few of the hundreds of food substitutes are likely to survive. The 
same applies to a large number of other food preparations .which 
do not come under the Substitutes Order, 

Sugar Substitutes, Saccharin tablets sold as tea-sweetening tablets, each 
equivalent to one lump of sugar, contained as little as 10 gr. of sugar equivalent: 
saccharin solutions sold as equivalent to so many pounds of sugar or with a 
claim that one drop was equivalent to one lump or one teaspoonful of sugar 
overstated the strength by several times. Sweetening powders consisted of 
saccharin mixed with glucose or sometimes chalk. 

Fruit Juice Substitutes. Most of these purported to be lemon or orange 
substitutes equal to the juice of so many lemons or oranges and often vitamin 
C was stated to have been added. Only preparations containing vitamin C 
were allowed to be described as “Lemon (or Orange) Substitutes”; other 
preparations are required to be described as “Flavourings.” In consequence 
of the Order 'many fruit juice substitutes have now had to have their names 
changed to “Flavourings.” 

Milk Substitutes. Milk substitutes, like egg substitute powder, have a 
place in cooking, but have practically none of the virtues of milk as a food. 
Some of the preparations offered had been sold to bakers for many years for 
adding to flour; when sold to the public the price increased tenfold. Licences 
for milk substitutes were only granted in respect of products containing a 
substantial proportion of soya and even then it was a condition of the licence 
that the product was not sold to the public. Flour and salt were the usual 
components, usually with a little gelatin and sometimes with the addition of 
rice flour or fine oatmeal. 

Egg Substitutes. These are of two types. The type which is most familiar 
to the general public consists simply of coloured baking powder, and has been 
on the market for many years. The second type consists of ^ums and other 
substances; these do not depend on the liberation of carbon dioxide for their 
action. For use these products require to be mixed with water and vigorously 
“whipped” so as to form a foam by which air is included in the “mix,” thus 
replacing the carbon dioxide liberated by the effervescing type of powder on 
moistening. Products of this type have been used extensively in the bakery 
trade for many years, but were unknown to the public before the war. While 
their use in the bakery trade may have given satisfactory results, their use in 
domestic cookery, especially bv those who are accustomed to the coloured 
baking powder type oi powder, is less likely to be satisfactory unless the necessity 
for thorough whipping is appreciated. Manufacturers of the first type of egg 
substitute powder nave agreed at the request of the Ministry of Food to cease 
using that name and these products will m future be known as “golden raising 
powder.” It would appear that this change of name will in general remove 
these products from the ambit of the Substitutes Order, but they will be subject 
to control under the Manufactured and Pre-Packed Foods (Control) Order 
(vide infra). 

Onion Substitutes* Oil of garlic or synthetic essences mixed with flour 
in solid preparations or with isopropyl alcohol in liquids were the most usual 
substitutes. The odour of garlic may be acceptable to those members of the 
public whose recollection ot onions is now vague, but a solution of asafetida 
oil in isopropyl alcohol is scarcely a satisfactory substitute. 

Other Substitutes, Synthetic cream, an emulsion of neutral fats used for 
filling cakes and pastry has been sold to replace cream. Custard powder 
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substitutes and blancmange substitutes are made by replacing the starch 
(cornflour, rice or arrowroot) by wheat flour. 

A paper on food substitutes — egg, milk, meat, fruit juice, sugar and onion 
substitutes. — E. Voelcker, Ckem. & Indty 1942, 17, 192, See also Analyst, 
1942, 139. 


FOOD AND DRUGS ACT, 1938 

The Food and Drugs Act, 1938, is primarily a consolidating Act, no fewer 
than 250 provisions from 36 Acts of Parliament, dating from 1541, being 
repealed and replaced by a single measure of 103 sections. The Food and 
Drugs (Adulteration) Act, 1928, was itself a consolidating Act, replacing a 
principal Act almost 30 years old and incorporating special legislation dealing 
with milk and dairies, butter and margarine. The new Act is the outcome of 
the recommendations of the Local Government and Public Health Consolida- 
tion Committee appointed to consider enactments dealing with (1) local 
authorities and loc^l government, and (2) matters relating to the public health, 
to regroup these enactments and suggest amendments of the existing law, to 
facilitate consolidation and secure simplicit3r, uniformity and conciseness. 
Thus the chief merit of the Act is that it provides a base upon which to build 
new legislation as the public interest requires it. The modern tendency of 
legislating by regulations is extended, and powers are given to the local 
authorities to make byelaws, and to the Minister of Health and the Minister of 
Agriculture and Fisheries to make regulations. 

Byelaws may be made by local authorities: 

(15) with respect to the handling, wrapping and delivery, and the sale or 
exposure for sale in the open air of food for human consumption; 

(56) for the control of markets; 

(58) for the management of slaughter-houses and knackers’ yards; and 
byelaws must be made for; 

(60) the management of public slaughter-houses. 

The Minister of Health may make regulations for: 

(8) prevention of danger to health from the importation, preparation, trans- 
port, storage, exposure for sale and delivery of food of various kinds intended 
for human consumption; requiring wrappers or containers enclosing food of 
various kinds to be labelled or marked in accordance with the regulations; 
prohibiting or restricting the addition of any substance to, and regulating 
generally the composition of any food; 

(20) control of milk and dairies; 

(21) prescribing the special designations of milk; 

(30) controlling the composition of bread, the addition of substances to 
flour, prescribing the descriptions under which, and conditions subject to which, 
flour may be sold; prevention of danger to health from the importation, prepara- 
tion, transport, storage, exposure for sale and delivery of bread and flour; 

(66) prescribing the qualifications of a public analyst. 

The Minister of Agriculture and Fisheries may make regulations for: 

(23) presuming evidence of adulteration of milk. 

The regulations at present in force are the Sale of Milk Regulations, 1939; 
the Sale of Butter Regulations, 1902; Ihe Dried Milk and the Condensed Milk 
Regulations, 1923 and 1927; the Public Health (Prevention of Tuberculosis) 
Regulations, 1925; the Milk and Dairies Order, 1926; the Imported Milk 
Regulations, 1926; the Milk (Special Designations) Regulations, 1936 to 1942; 
the Meat Regulations, 1924; the Preservatives in Food Regulations, 1925-27; 
the Shellfish Regulations, 1934; the Imported Food Regulations, 1937: the 
Public Analysts* Regulations, 1939; the Public Health (Preservatives in Food) 
Amendment Regulations, 1940. 

Part L-— General Provisions as to Foods and Drugs, 

(1) No person shall add, or direct or permit any other person to add, any 
substance to my food so as to render it injurious to health, or to any drug so as 
toaftertinjunously the quality or potency, with intent that the food or drug may 
be sold m that state, and no person shall sell or possess any such food or drug. 

(2) No person shall abstract, or direct or permit any other person to abstract, 
from any food any constituent thereof so as to affect injuriously the nature, sub- 
stance or quality with intent that it may be sold in its altered state, unless notice is 
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given to the purchaser of the alteration, but in no case if the composition of the 
food thus treated fails to comply with any regulations made under the Act. 

(3) If a person sells to the prejudice ot the purchaser any food or drug not of 
the nature, or not of the substance, or not of the quality demanded by the 
purchaser, he shall be guilty of an offence, subject to the following section. 

(4) The following defences are available to a person charged with an offence 
under the preceding section. 

(i and ii) (a) That an addition or abstraction, in the case of a food, was not 
injurious to health, and in the case of a drug, has not affected injuriously the 
quality or potency; and (b) that the addition was not made fraudulently to 
increase weight, etc., or to conceal inferior quality; and (c) either that the edition 
was necessary for carriage or consumption, or that the article sold was labelled 
conspicuously with the name of the substance added or abstracted. 

(iii) That the food or drug is the subject of a patent. 

(iv) That the presence of some extraneous matter was an unavoidable con- 
sequence of the method of preparation. 

(v) That the article supplied was a proprietary product supplied in response 
to a demand for that article. 

(vi) That where the proceedings are in respect of diluted whisi^, brandy, 
rum or gin that the spirit had been diluted with water only and that its strength 
was still not lower than 35 degrees under proof. 

(6) (i) It is an offence for a vendor to give with any food or drug a label 
which falsely describes the article or is otherwise calculated to mislead as to its 
nature, substance or quality. 

(ii) It is an offence to publish any advertisement which falsely describes or 
is calculated to mislead. 

(9 to 12) Unsound Food. A person who sells, offers or exposes for sale, 
holds for the purpose of sale or of preparation for sale, deposits with or consigns 
to any person for the purpose or preparation of sale any food intended for but 
unfit for human consumption, is guilty of an offence. A person consigning 
unsound food can be proceeded against, and the consignee excluded from 
prosecution. Powers are given to inspectors to enter premises, examine food 
and if believed unsound seize and remove it in order to have it dealt with by a 
justice. The person from whom the food has been taken must be informed so 
that he may appear, when he will be entitled to be heard and to call witnesses. 
The justice may order the food to be destroyed or otherwise disposed of. If 
he refuses to condemn, the owner shall be compensated by the local authority 
for the value of any depreciation the food may have undergone. There is no 
right of appeal from the decision of a justice. 

(13 to 16) Precautions against contamination of food. The occupier of 
premises is responsible for the observance of precautions against food con- 
tamination. In some cases, dealing chiefly with structural matters, the owner of 
the premises may be made responsible for carrying out the requisite pre- 
cautions. Any person preventing the occupier or owner from complying with 
these rcqtiirements or permitting their contravention is guilty of an offence. 

(14) Premises used in connection with the manufacture or sale of ice cream, 
the preparation or manufacture of sausages or potted, pressed, pickled or 
preserved food intended for sale including the preparation by cooking of meat 
or fish must be registered. Clubs, hotels and restaurants are exempt, and 
theatres, etc., are exempt unless ice cream is manufactured on the premises. 

(17 and 18) Food poisoning. Medical practitioners are required to notify 
all cases or suspected cases of food poisomng to the Medical Ofiicer of Health 
of the lo^ au^ority. Suspected food may be detained by a Medical Ofiicer 
until investigation is completed and if deemed unsafe is treated as unsound 
food (Section 10). ^ 

(19) No part of an animal slaughtered in a knacker’s yard may be sold for 
human consumption. 

Part n.--PRovisiONS as to Milk, Dairies and Artifical Cream. 

(24) No person shall add water, colouring matter, dried or condensed milk 
or liquid reconstituted therefrom to milk, or add separated milk or mixture of 
cream and separated milk to unseparated milk intended for sale for human 
consumption, or sell or have in his possession for sale any such milk. No 
person may sell as milk any liquid in which separated milk, dried or condensed 
milk forms a part, 

(25) No person shall sell, or offer or expose for sale, for human consumption, 
or use in the manufacture of products tor sale for human consumption, the 
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milk of any cow known to be tuberculous or suffering from certain other 

(27) No person shall sell, etc., for human consumption under a designation 
including the word “cream” any substance purporting to be cream or artificial 
cream unless the substance is cream, or, if artificial cream, the word “cream” is 
immediately preceded by the word “artificial.” 

(28) Premises w^here artificial cream is manufactured or sold to be registered 
by Food and Drugs Authorities. 

Part in. — Provisions as to Other Kinds of Foods. 

(32) No person shall sell, etc., any butter or margarine containing more than 
16 per cent, of water, or any margarine, the fat of which contains more than 
10 per cent, of fat derived from milk, or any milk-blended butter containing 
more than 24 per cent, of water. Any label or advertisement suggesting that 
margarine to which it relates contains butter, shall state the percentage of butter. 

(33) Every person dealing in margarine, margarine-cheese and milk-blended 
butter must comply with certain requirements as to labelling. 

(35) Occupiers of such factories, and wholesale dealers, must keep a register 
showing quantity and destination of each consignment and the register must be 
open to inspection by officers of the Ministry of Agriculture and Fisheries. 

(36) If any substance intended for the adulteration of butter is found in a 
butter factory the occupier shall be guilty of an offence and any oil or fat capable 
of being so used shall be deemed to be intended to be so used unless the contrary 
is proved. 

(37) Manufacturers of, and dealers in, ice-cream shall give notice to the 
medical officer of health of the occurrence of any milk-lborne disease among 
persons living or working in or about the premises where the ice-cream is 
manufactured, stored or sold. If the M.O.H. suspects that any ice-cream is 
likely to cause any milk-borne disease, its sale or unauthorised removal may be 
prohibited and if on further investigation he is not satisfied that it may safely 
be used for human consumption, it may be destroyed. 

(38) No person shall self, etc., horseflesh for human consumption except in 
premises exhibiting a conspicuous notice and then only when asked for. 

(39) Local authorities may provide apparatus for cleansing shell-fish. 

Part IV. — ^Provisions as to Importation. 

(40) Importers of food which, in general, could not be sold without creating 
an offence under any Act or Regulations are guilty of an offence, 

(41) Powers are given to the Commissioners of Customs and Excise- to 
take samples and have them analysed by the Government Chemist. Samples 
are to be divided into three parts, one to be sent to the importer, one to the 
Government Chemist and one to be retained. 

(42) The Commissioners of Customs and Excise are authorised to conduct 
prosecutions under this part of the Act, and the appropriate penalties are laid 
down. Should the analysis be disputed, the part of the sample retained may 
be sent for a joint analysis by the Government Chemist and some public 
analyst. 

Part V. — ^Markets, Slaughter-houses and Cold-Air Stores. 

(57 to 61) Slaughter-houses and knackers’ yards. These premises are 
brought under control of the Local Authority. All licenses were to be cancelled 
by February 1st, 1940, and new licenses granted to suitable occupiers, in the 
first case for 13 months. Powers are granted to Local Authorities to provide 
public slaughter-houses, and if this is done private slaughter-houses may be 
eliminated and compensation paid. Local Authorities who provide markets 
or slaughter-houses are given powers to establish cold-air stores and refrigerators. 

Part VI. — General and Miscellaneous. 

(64) Defines “local authorities” and “foods and drugs authorities” and makes 
important changes in the local authorities who become food and drug authorities. 
The Council of a County District with a population of at least 40,000 at the last 
census becomes a Food and Drug Authority, On the application of a local 
authority with a population of at least 20,000 the Minister of Health may 
direct that authority to be the Food and Drugs Authority. On the application 
of a County Council that the formation of new Food and Drug Authorities in 
the coimty would render the duties of the Council difficult to carry out, the 
Minister may direct that the Council becomes the authority in place of the 
county district. 
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66) The Food and Drugs authority must appoint one or more public analysts 
and may appoint a deputy analyst to act during any vacancy in the office of the 
public analyst or during the absence or incapacity of the public analyst. The 
appointment, terms of appointment and removal of the public analyst require 
the approval of the Minister of Health. No person may be appointed public 
analyst for any area who is engaged in any trade or business in that area con- 
nected with the sale of food and drugs. 

(67) A county council or local authority may provide facilities for bacterio- 
logical and other examinations of samples of food and drugs. 

(68) Defines a sampling officer and describes his powers. The sampling 
officer may take samples of milk at any dairy, at any tune during transit, or at 
the place of delivery. Where milk sold in the area of one public authoritjr is 
supplied from a dairy situated in an area of another public authority, provision 
is made to enable samples to be taken at the dairy on behalf -of the original 
authority. (The Third Schedule to the Act requires the retailer to give the name 
and address of his supplier to the sampling officer if asked to do so. The 
retailer may demand that a sample of milk from the corresponding milking be 
taken for analysis provided that he gives the necessary notice to the local 
authority within sixty hours of taking sample; unless this is complied with 
proceedmgs cannot be taken against the retailer). 

(69) A sampling officer may submit any sample of food or drug to the public 

andyst and the public analyst is required to make an analysis and submit a 
certificate in the prescribed form giving the result of his analysis. Any person 
may submit a sample of food or drug to the public analyst for the area in which 
the article was purchased; in this case the analyst may demand a fee not 
exceeding a guinea. 

(70) A sampling officer who takes a sample with the intention of having it 
analysed must (1) inform the vendor that he intends to have an analysis made 
by the public an^yst; (2) divide the sample into three parts and suitably mark 
and fasten up each sample; (3) give one part to the vendor, if required,^ send one 
part to the public analyst and retain the third part. Special provisions are 
laid down for taking a sample during the course of transit or from an auto- 
matic ma ch i ne. 

(72) The Minister of Health and the Minister of Agriculture are given powws 
to have samples of food purchased by their own sampling officers an^ysed by 
the public analyst. The samples are to be divided into four parts, of which one 
is retained by the Minister. The certificate is to be sent to the Minister who 
in his turn is to forward a copy to the local authority. The local authority 
must carry out any necessary proceedings and pay the analyst’s fee. , 

(74) The public analyst must furnish quarterly rejports to his autlmruy 
stating the number of articles analysed and the result of each analysis, and the 
authority must transmit a copy of each report to the Minister. . , 

(78) Penalties for obstruction. A vendor refusing to sell a reasonable quantity 
of an article exposed for sale is guilty of obstruction. ; . ^ . 

(80) No prosecution shall be commenced after the expiration of 28 days 

from taking the sample, but a magistrate may, on information given on oath, 
extend the time to 42 days. The ^laying of information” is the first step m a 
prosecution. In any proceedings the summons shall not be made returnable 
less r ban 14 days from the day it is served; a copy of the certificate of analysis 
must be given with the summons. n j, ^ ^ ^ j 

(81) The public analyst’s certificate is sufficient evidence of the facts stated 
on it: the analyst is not required to be called to prove his certificate, but he 
may be called for examination by either party. 

(82) Gives power to have the third sample, which must be produced in 
court, analysed by the Government Chemist. 

(83) States the defence available to a defendant when some other person is 
responsible for the commission of the offence ch^ged. 

(84) In any prosecution for selling, etc., an article not of the nature, substance 

or quality demanded it shall be a defence to prove (a) article was 

purchased as being of such a quality as would have so entitled him with a 
written warranty to that effect ; and (b) that at the time of the sale he had no 
reason to believe that it was otherwise; and (c) that it was sold in the same state 
as purchased. If this defence is to be adopted, the defendant must send a 
copy of the warranty to the prosecutor within 7 days of the summons being 
served, with a notice stating that he intends to rely on it and the name and 
address of the firm from whom the article was received. A name or description 
on an invoice shall be deemed to be a written warranty. 
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Alterations in the Composition of Food Due to War 

Almost all articles used for food have been brought under 
control; a large number of Statutory Rules and Orders have been 
issued by the Ministry of Food under the Defence (General) 
Regulations dealing 'with the import, manufacture, grading, 
storing, distributing and sale of food. Definitions of various 
foods for the purpose of the Orders and descriptions of quality 
have been made and in several instances ne'w standards laid down. 
The effect of these orders in some cases is to alter standards 
issued by the Ministry of Health, or to replace standards success- 
fully enforced by custom or case law, though no part of the Food 
and Drugs Act is repealed. The Orders are enforced by Food 
Control Committees and suspected infringements are dealt with 
by the local Food Executive Officer, suspected samples being 
analysed by the Government Chemist. Food and Drug Author- 
ities are necessarily concerned with the Food Orders in carrying 
out their statutory duties; proceedings must be brought under the 
Food and Drugs Act and the definition given in an Order is put 
forward as a presumptive standard. 

The following are some of the Orders affecting the sale of 
articles of food: — 


Bacon and Ham (40/633). Sodium or potassium nitrite may be added as 
a preservative, and articles of food containing bacon or ham as a constituent 
may contain sodium or potassium nitrite introduced with the preserved bacon 
or ham. (40/547.) Boron preservatives may be added to all cured pork except 
the offals, feet and head, and pickled pork. 

Bread (43/42). Bread may not be prepared with dough containing more 
than 2 poxmds of fat or oil to every 280 pounds of flour. Rye bread is bread 
the flour of which contains at least 25% of rye flour or rye meal (42/1223), 
Ingredients which may be used in the manufacture of bread include vinegar, 
acetic acid, acid calcium phosphate, sodium acid sulphate and sodium pyro- 
phosphate (42/1363). 

Bread, Biscuits, Buns, Cakes, Pastries, Rolls, Scones, etc. (41/431: 
41/657: 41/1809). No milk, condensed milk, nor milk powder may be used 
in the manufacture of the above articles. A general licence (41/1809) authorises 
the use of skimmed milk powder in the manufacture of the above articles. 

Cheese; Soft Cheese and Curd Cheese (41/431: 41/657: 41/945: 
41/946). Definition; Soft cheese or curd cheese means cheese, the moisture 
content of which exceeds 55% (41/431), 50% (4i/945). Condensed milk and 
milk powder may not be used in the manufacture of the above cheeses, but 
milk may be used by general licence. 

Confectionery: Sugar Confectionery: Chocolate (41/431; 41/657). 
No milk, condensed milk or milk powder may be used in the manufacture of 
these articles. 


Cream (40/1714), Definition: Cream produced from cows^ milk, including 
sterilised cream, (tinned cream). Manufacture and sale is prohibited except 
for making butter. Neither cream-dbeese nor ice-cream made with cream 
may be manufactured or sold. 


Cream, Synthetic (41/431)._ Definition: Any substance used as a substitute 
for cream including baker’s filling. No milk, condensed milk or milk powder 
may be used in the manufacture of synthetic cream. 

Dripping (41/606; 41/1889). Definition: Dripping means the clear un- 
bleached and unadulterated fat, untreated by any chemical process, of sweet 
smeU and produced by the rendering of fat and bones of sheep, oxen or pigs, 
the fimshed product to contain a minimum of 99% of saponiflaole matter ana 
a maximum of 2% of free fatty acids. 
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Flout* Confectionery j[42/2103)» Cake shall not contain mote tHan 20% 
of fat or 30% sugars, provided that either may be exceeded if the total does not 
exceed 45%, 

Fruit Pulp (42/1650). Limitation imposed on the amount of water which 
may be added to fruit pulp. Limitation imposed on the amount of sulphur 
dioxide which may be added to fruit pulp; the amount in the product should 
not exceed 1500 parts per million permitted by the Preservative Regulations. 

Horseflesh (41/1862), It is forbidden to manufacture or sell meat paste, 
soup, meat roll, galantine, ready or prepared meal, sausage, meat pie or other 
meat product or compounded article of food containing horseflesh. 

Ice-cream (42/1692). The manufacture of ice-cream is prohibited. 

Jam. See under marmalade. 

Lemon Cheese and Lemon Curd (41/1639; 42/195). Lemon cheese and 
lemon curd may only be prepared under licence except in quantities of under 
5 tons per annum. The percentage of soluble solids ascertained a by refracto- 
meter must not be less than 65%. 

Margarine (40/982). A boron preservative may under licence be added to 
margarine or used in its manufacture. The amount added is usually about 
0*20% calculated as boric acid (40/968). The order amends the conditions re 
labelling, in the Food and Drugs Act. Retailers may sell margarine in wrappers 
containing words other than margarine if in print not larger than the word 
margarine. 

Marmalade (42/2482: 43/369). Definition; Any jam or preserve manufac- 
tured from citrus fruits with or without the addition of the juice or pectin of fruit 
other than citrus fruits. Fresh Fruit Standard: A specified fruit content 
varyihg with the variety; in the case of marmalade the fruit content is not less 
than 20%. To be made from fresh fruit or vegetables only. To contain no 
colour or preservative except sugar. Ftdl Fruit Stand oral The same fruit 
content as the above, but the requirement that the fruit or vegetables shall be 
fresh does not apply. Special Standard Marmalade: Jelly marmalade or 
coarse cut marmalade containing not less than 30% of fruit. In each case the 
jam or marmalade must contain not less than 68i^% of soluble solids as 
determined by the refractometer. 

Meat (41/1395). Meat may be preserved with sulphur dioxide by authority 
of the Minister. 

Meaty Cooked Pickled (40/633). Cooked pickled meat other than bacon 
or ham may be preserved with sodium or potassium nitrite up to 200 parts per 
million calculated as sodium nitrite. Articles of food containing pickled meat 
as a component may contain nitrite introduced with the meat. 

Meat Products (41/2021: 43/299). Prohibits the canning of meat or meat 
mixtures except tongues, certain varieties of soup, meat extract, meat or fish 
paste containing between 40 and 60% of meat or fish, meat rolls or galantine 
containing 30 to 45% of meat, or any ready or pr^ared meal containing the 
same; also certain mixtures of pork and beans. The five varieties of soup 
permitted to be canned must conform to a minimum standard of quality for 
solids protein and/or fat. 

Milk (41/431: 41/657). The use of liquid milk, condensed milk or milk 
powder is forbidden wholly or in part in the manufacture of the following 
specified articles; Biscuits, Bread, Buns, Cakes, Pastries, Rolls^ Scones, etc.; 
Ice-cream; Soft Cheese and Curd Cheese; Sweetmeats; Synthetic Cream. 

Rice (42/1276). Manufacture except under licence of flaked rice and rice 
cones; retail sale of rice flour, ground rice, granulated rice and rice cones pro- 
hibited. Rice may not be used in the manufacture of any bread or meat product, 
seasoning, or “black” or “white” puddings. 

Sacchatdn (42/2455). Mixtures containing flotur or starch with saccharin or 
dulcin, sweetening powders, saccharin or duldn solutions, may only be prepared 
under licence. It is illegal to buy or sell by retail saccharin, soluble saccharin, 
saccharin solution, dulcin solution or sweetening powder. Saccharin solution 
for pharmaceutical use is permitted under general licence (42/1773). Saccharin 
may be sold in packets oi 100 tablets, each weighing not more than 1*1 gr. and 
containing between 0*18 and 0*22 gr. of saccharin and not more than 5% of 
water-insoluble matter (42/1106). 
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ratified r41/67n. Grade I. In pure olive oil with or without 
tomio^ Gr?de^I.^ In oil oto than pure olive oil with or without tomatoes. 

Sausaees (41/62: 41/220: 41/709). Definition: Beef sausages include 
■ saSaees the meat in which is not beef alone. Pork sausages arc to contain at 
K 90% of pSk in the meat. Beef sausage meat and pork sausage meat are 
defined in similar terms. Sausages other than pork (or Kosher beet) ^e to be 
deemed to be beef sausages and similarly for sausage meat. Standard: Sausages 
and sausage meat must have a meat content between 30 and 4o /o. 

Soft Drinks (42/1337). Controls the mmufacture of liquids drunk without 
dilution and of concentrated articles, liquid, semi-solid or solid drunk after 
suitable dilution. ; . j 

Sova Flour (42/863). Soya flour may only be manufactured under licence. 
Mixtures containing soya flour, other than food substitutes manufactured 
under licence, may only be manufactured under licence. A general licence 
(42/180) permits the use of soya in sausages and other products. 

Starch Food Powders (41/1742), Definitions: (^ornflom: Starch in powder 
form suitable for use in the preparation of human food, btarch means starch 
made from maize, potato, rice, rye, wheat, sago, tapioca, arrowroot. ^ Blanc- 
mange Powder and Custard Powder; Starch with or 

matSr blended with flavouring, colouring or other ingredients. The manu- 
Seture of Cornflour, Blancmange Powder or Custard Powder may only be 
carried on under licence. 

Manufactured and Pre-Packed Foods (Control) Order 
S.R. & O. 42/1863 

This Order called for a comprehensive return to be rendemd to the Ministry 
of Food in respect of the manufacture and prc-packmg of a wide variety ot 
foods, prohibited the manufacture and pre-packing of any food m mspe^ ot 
which no return was made (i.e., of any new food and of certain foods 
from the requirement), and made provision for making these operations subject 
to control by licence so far as such categories of foods as might be specified 
from time to time are concerned. The returns called for by the Order 
the Ministry with details of the composition of all manufactured foods as defined 
which were then on the market. Under this Order licences are 
(March 1943) required for the manufacture and pre-packing of suet and shredded 
suet made from premier jus (42/2073); any food containing gdatin, isir^lass 
or agar and one or more of the following: sugar, glucose, saccharin or other 
sweetening agent, starch, tartaric add, citric acid, flavounng, gum, arrowroot, 
flour or any other cereal (42/2476); any food containing 2o ,(i or more of flour 
(with certain exceptions) (43/68). 
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Sampling 

A sample of water for analysis should be taken in a thoroughly 
clean Winchester which has been rinsed out two or three times 
with the water to be analysed. If tap water is concerned allow the 
water to run for several minutes and then fill a bottle completely; 
if the sample is to be taken from a river, lake, well, cistern, etc., 
immerse the Winchester completely and then withdraw the 
stopper. The container should be marked with the date and 
source and the water sent for analysis as soon as possible after 
sampling. 

Physical Escamination 

Odour: No odour should be perceptible even on warming. 

Turbidity: Note whether it is bright and clear or opalescent 
or turbid. If turbidity is pronounced, filter 1 litre through a 
weighed Gooch crucible, dry at 100®, weigh and express the 
result in parts per 100,000. 

Colour: Note in a 100 ml. Nessler tube, comparing with 
distilled water. A yellow tint may indicate organic contamination. 

Conductivity: The greater the saline content the higher the 
electrical conductivity. The E.C. of a very soft water may be 
ten times that of distilled water, while that of a hard water may be 
300 times as great. The conductivity at 20®, expressed in gemmhos 
(I'OxlO*® reciprocal ohm) divided by 20 roughly approximates 
to the degrees of hardness. 

Chemical Examination 

Total Solids* Heat a clean platinum basin of about 70 ml, 
capacity to 180® for fifteen minutes, cool in a desiccator and weigh. 
Transfer to the basin, in successive amounts, a quantity of the 
sample varying from 1 00 ml. to 500 ml. and evaporate to dryiiess on 
a steam bath. On completion, wipe the outside of the basin and 
dry to constant weight at 180®. The amount of sample used should 
be such that the residue weighs not less than 0*02 g. Drying at 
180® is adopted to avoid discordant results due to retention of 
water of crystallisation; even at this temperature calcium sulphate 
retains 1 molecule. In reporting results, the temperature of drying 
should always be stated. Ignition of the residue may yield an 
indication of the presence of organic matter and the ignited residue 
may be analysed qualitatively to detect the presence of Na, K, Ca, 
Mg, Fe, Mn, Pb, Zn or other metals. 

Total solids should not exceed 50 parts per 100,000. 

Ammonia. Free or saline ammonia (usually in combi- 
nation with carbonic acid). 

1 litre distillation flask with the delivery tube bent down at right angles and 
fitted by means of a cork into an upright, double surface condenser which itself 
dips into a 50 ml. measuring cylinder used as a receiver. 
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Place 500 ml. of the sample, together with 1 g. of freshly ignited Na,CO,, in 
a flask and distil fairly slowly and regularly over a free flame, collecting tliee 
50 ml. portions in separate measuring cylinders. Nesslerise the second fraction 
first with standard anamonium chloride solution (1 ml.«0*01 mg. NH,). If 
less 2 ml. of the standard is required, the whole of the first portion may then 

be treated similarly; if more than 2 ml. is used, half of the first portion should be 
diluted to 50 ml. and then Nesslerised. The total volume of ammonium chloride 
used for the whole distillate is equivalent to the "free** ammonia in 500 ml. of 
sample; calculate as parts per 100,000. 

Albuminoid Ammonia^ This determination serves only 
as a rough guide to the quantity of organic matter in solution, 
as only a variable amount of the total organic nitrogen is recovered 
as ammonia. 

Dissolve 4 g. of potassium perma^anate and 100 g. of sodium hydroxide in 
about 700 ml. of water and boil until the volume is 500 ml. Add 50 ml. of this 
solution to the water remaining in the fiask after the determination of free 
ammonia, add some pieces of ignited porous pot to prevent bumping, and 
continue the distillation, collecting a fuiliier four 50 ml. fractions. Nesslerise 
the whole of this distillate, beginnii^ with the last portion, and calculate the 
amount of albuminoid ammonia per 100,000. 

More than 0*005 part per 100,000 of free ammonia indicates possible 
pollution; more than 0*01 part per 100,000 of albuminoid ammonia is rarely 
encountered in satisfactory water. 

Nessler's Reagent for Am.mo]iia. Syn, Solution of Potassio-Mercuric 
Iodide. 

Dissolve potassium iodide 7 and mercuric chloride 2|, in distilled water 160. 
To this add more of the mercuric chloride in solution until the precipitate no 
longer disappears on well stirring, and a slight permanent precipitate remains. 
Then add sodium hydroxide 24, dissolve, add a little more solution of mercuric 
chloride and distillea water, <[.r. to 200. 

Nes8ler*s Reagent (Richmond’s Formula). 

A very sensitive reagent may be made by mixing a solution of 17*5 g. of 
potassium iodide in 100 ml. of water with 15 g. mercuric chloride in 300 ml, of 
water, thoroughly washing precipitate by decantation, and dissolving in 17*5 g. of 
potassium iomde in 100 ml. of water. A few drops of mercuric chloride solution 
are then added until a precipitate insoluble on shaking is formed;, the mixture 
is diluted to about 500 ml., cooled in ice and mixed with a solution of 105 g. 
sodium hydroxide in 250 im. The mixture is made up to 1 litre and allowed to 
settle. — ^H. D. Richmond, per Pharm, J., ii/1925, 304. 

The following formula is recommended. — 45*5 g. of mercuric iodide and 
34*9 g. of potassium iodide are dissolved in a minimum of water, 112 g, of 
potassium hydroxide added (140 ml. of an almost saturated solution, sp. gr. 
1*538), and the volume made up to 1 litre. It should be allowed to stand tor 
sever^ days to allow any precipitate to settle. The solution is 0*2N with respect 
to th^ mercury content. In the Nessler test. 5 ml. to 100 ml. of final volume 
is used and the colour comparisons made with the standards 30 minutes after 
mixing. — ^A. P. Vanselow, Jndustr. Engng Chem, {ancd. Edn.), 1940, 616. 

Estimation of Ammonia in Water in presence of Hydrogen Sulphide. 
The presence of hydrogen sulphide in a water interferes with the Nessler test. 
If the amount of ammonia be libge the sulphide may be precipitated with a zinc 
or lead salt and the ammonia can then be estimated directly by the Nessler 
reagent. If the amount is small it is best to add to 500 ml. of the water a measured 
quantity of N/1 sulphuric add and distil 100 ml. — this completely removes 
HiS. A volume of N/1 NaOH equal to that of the H1SO4 used is now added. 
The water is again distilled until 200 ml. have been collected and the Nessler 
teat is applied to the distillate. 

Chloride* The average coDtent is about 2 parts per 100,000, 
though frequently one finds a content of 5 to 15 parts per 100,000. 
It should be remembered that urine and sewage are, comparatively 
speaking, highly charged with chlorine — ^this enables the analyst 
to detemine whether a high albuminoid ammonia content is 
attributable to sewage or vegetable influence* Per contra^ almost 
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entire absence of chlorides, coupled with excess of albuminoid 
ammonia and little free ammonia, suggests vegetable contamination 
of a dangerous character. One frequently obtains waters for 
examination with an exceedingly high Cl-content in conjunction 
with an almost total absence of organic impurity. Such waters, 
though ‘‘saline,’* are suitable for drinking purposes. 

Place in a white porcelain basin 100 ml. of the sample and 1 ml. 
of a 5% solution of potassium chromate. Titrate with standard 
solution of silver nitrate (1 ml. si mg. Cl), with frequent shaking, 
to a faint, permanent reddish-brown colour. Then titrate with the 
sample until this colour is just destroyed (up to 20 ml. may be 
required). The amount of silver nitrate used is equivalent to the 
chloride in 100 ml. plus half the extra water used in the second 
titration. If the sample is acid, add a little sodium bicarbonate; if 
it contains small amounts of hydrogen sulphide, add a crystal of 
zinc sulphate before titration. The reagents must be Cl-free. 

Oxygen Absorbed, Pure waters absorb very little oxygen 
whereas those that are polluted may absorb comparatively large 
quantities, and hence this determination, whilst difficult to 
interpret in terms of type or quantity of organic matter, has 
considerable value. 

Place 250 ml. of the sample in a clean stoppered bottle, warm 
to 37°, add 10 ml. of N/80 potassium permanganate, 10 ml. of 
25% HaS 04 , and keep at 37° for three hours. Cool quickly, add 
potassium iodide and titrate the excess of permanganate with 
N/250 sodium thiosulphate recently standardised. From the 
amount of permanganate decomposed by the water calculate 
parts of oxygen absorbed per 100,000 (1 ml. N/80 solution of 
potassium permanganate «0*1 mg. of available oxygen). 

Different laboratories use vastly different times and temperatures 
in this determination: comparisons are valid only if based upon 
figures obtained under identical conditions. The figures obtained 
should be considered in relation with those for albuminoid 
ammonia and should be repeated if the ratio of oxygen absorbed 
to albuminoid ammonia differs materially from 10 to 1. 

Nitrites. Rarely present in natural waters except in minute traces, and a 
qualitative test is all that is required. 

Ilosvay^S Reagent. Dissolve 0*1 g. of a-naphthylamine in 120 ml, of boiling 
distilled water, cool and add 30 ml. of glada] acetic add. Dissolve 0*5 g. of 
sulphanilic add in 120 ml. of distilled water and 30 ml. of gladal acetic acid. 
Mix the two solutions and keep in a stoppered bottle. If any colour develops 
on keeping, add a little zinc dust, and filter. 

Te$U Add 2 ml, of the above reagent to 50 ml. of the sample in a Nessler 
cylinder. The appearance of a pink colour in a few seconds denotes more than 
a trace; if it takes 10 minutes to develop, only a minute trace is present. Alter* 
natively, the amount present may be determined by conducting the test under 
Nesslerising conditions, using a standard solution of sodiiun nitrite as a standard. 

Alternative Method, The reagent consists of dimethylaniline 1 g.; sulphanilic 
acid 1*5 g. in N/2 hydrochloric acid 100 ml. 2 drops added to 10 ml. of a 
solution containing nitrites gives a red coloration. In the presence of very 
small quantities of nitrite 1 ml. of reagent is used, the solution being allowed to 
stand for 10 minutes. Under these conditions a nitrite can be detected in a 
1 in 1,000,000 solution. The colour is due to methyl orange. — C. Giblin and 
G, Chapman, Analyst^ 1936, 686. 
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Nitrates. A determination of nitrates should always be made* 
First apply a qualitative test by carefully mixing I ml. of the 
sample with 3 ml. of nitrogen-free sulphuric acid; cool and add 
brucine; a bright red is obtained if 10 parts per 100,000 are present 
— a pale rose if only 0-1 part. 

Place from 10 to 100 ml. of . the sample, depending upon the 
amount of nitrate present (10 ml. if 1 part per 100,000) in a small 
flask with a few grammes of thoroughly washed zinc-copper 
couple, acidify with a few drops of 10% hydrochloric acid and 
heat at 37° for one hour. Place about 300 ml. of distilled water in 
the distillation apparatus used for the determination of ammonia 
together with 1 g* of ignited sodium carbonate, and distil 50 ml. 
to remove all ammonia. When the reduction is complete, pour 
the water from the copper-zinc couple, together with the rinsings 
of the couple with distilled water, into the flask and distil two 
fractions of 50 ml. Determine the amount of ammonia in the 
fractions by Nesslerising and calculate the number of parts of 
nitrate (as NO3) in 100,000. 

Alternative Method. Determination of nitrates in water is best carried out 
with phenoldisulphonic acid after removal of chlorides, if present in quantities 
above 50 mg. per litre, by adding silver sulphate in the quantity theoretically 
necessary, tartrate being added to prevent precipitation of salts of Ca and Mg. 
After filtering, the liquid is evaporated to dryness and 2 ml. of phenoldisulphonic 
acid added, and the mixture made up to 100 ml. with 2 ml. of Fehling’s solution 
No. 2, 8 ml. of 50% potassium hyoroxidc. The colour produced is compared 
with standards. The phenoldisulphonic acid is prepared by heating 25 g. of 
phenol with 150 ml, of concentrated sulphuric acid and 76 ml. of fuming 
sulphuric acid. — E. Remy and H. Enzenauer, Arch. Pharm.t Bert, 1936, 274, 
435. 

Determination of Nitrates in Presence of Chlorides. 10 ml. of sample 
is evaporated to dryness with 1 ml. of 1 % sodium salicylate solution. To the 
residue, cooled in a desiccator, add rapidly 1 ml. of sulphuric acid and, after 
mixing, 10 ml. of water and 10 ml. of ammonium hydroxide solution. The 
colour produced is compared with that obtained with a standard nitrate solution 
similarly treated. — Caron and D. Raquet, J. Pharm, Chitn,, Paris, 1936, 
23, 446. 

Hardness. The “degrees** of hardness refer to the soap- 
destroying power, 1° being roughly equal to that of 1 part of 
calcium carbonate, or its equivalent in other calcium or magnesium 
salts, in 100,000. “Temporary** hardness is that which disappears 
on boiling and is due to bicarbonates; “permanent** hardness is 
tbatwhich remains after boiling. No diminution in hardness occurs 
on boiling unless more than 2° is due to bicarbonates, as calcium 
carbonate is soluble to that extent. As the hardness is due to 
bicarbonates, carbonates, sulphates and chlorides of calcium and 
magnesixam, the correspondence between degrees and the content 
of these salts is only approximate. 

Water-softening. Water may be softened by the addition of only 2 parts 
per million of sodium hexametaphosphate, after Mtration. It is completely 
non-toxic. 

Total Hardness* Place 100 ml. of the sample in a 200 ml. 
stoppered bottle and titrate with standardised soap solution until, 
after shaking yigoroi^ly, the lather persists for five minutes, the 
bottle being laid on its side. Subtract 1 ml. from the reading, as 
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this amount is required to produce a lather in water free from 
salts: the net number of millilitres of soap solution used is 
equal to the degrees of hardness. If more than 15 ml. of soap 
solution is required, repeat the titration, using 50 ml. of sample 
diluted to 100 ml. with distilled water: the degrees of hardness 
will then be twice that of the dilution. 

Temporary Hardness* Boil 100 ml. of the sample in a 
flask of resistance glass for 30 minutes, replacing that lost by 
evaporation from time to time with distilled water. Allow to 
cool, filter, make up to 100 ml. and determine the degrees of 
Permanent Plardness by titration with soap. Total Hardness 
minus Permanent Hardness equals Temporary Hardness. 

Standard Soap Solution. Dissolve 10 g. of hard soap in 1 litre of 45% 
alcohol. To standardise this solution, dissolve 1 g. of calx spar in slight excess 
of hydrochloric acid, evaporate to dryness and dissolve the residue in sufficient 
distilled water to make 1 litre. Dilute 10 ml, of this solution to 100 ml. with 
distilled water and titrate with the soap solution. Adjust the soap solution until 
1 1 ml. is the amount required. 

Degree of hardness (total) — 

5^ ... Soft waters 

IS* ... Hard waters 

Over 20* Very hard 

If the hardness is over 30* the water is unfit for general purposes. 

Poisonous Metals. Concentrate the water 5 times after acidi- 
fying with a few drops of hydrochloric acid. Add ammonia and 
hydrogen sulphide solutions. A darkening in colour shows the 
presence of Pb , Cu, or Fe, but not Zn. Divide into two portions; 
acidify one part with hydrochloric acid. The disappearance of the 
colour indicates the absence of Pb and Cu. To the second part 
add potassium cyanide solution — the persistence of the colour 
shows that it is due to the presence of Pb. Confirmatory tests 
should always be employed. 

Iron. Acidify 50 ml. of sample with sulphuric acid and add potassium 
permanganate solution imtil a slight pink colour persists. Filter and add 
solution of potassium feixocyanide solution. If iron is present, a blue colour is 
formed. 

Zinc. If present, an opalescence will be noticed in the above test. A pure 
soft water may exert a solvent action upon zinc (e.g., galvanised kettles), and 
may become dangerous to health. 

Copper. If present, a reddish-brown coloxir is obtained with the ferrocyanide 
test. 

Lead. Acidify 100 ml. of sample with acetic acid and concentrate to 5 ml. 
Filter and add a crystal of potassium chromate. In presence of lead, a precipitate 
of lead chromate is obtained. 

Excessively Pure Water may be solvent of lead in service water. It is recom- 
mended to harden it by adding lime. Peaty Waters owing to acidity often 
dissolve lead from main pipes in the form of lead hydrogen carbonate. On 
standing or on boiling, it is thrown out with the calcium carbonate. 

Determination of Lead in Potable Waters, A volume of sample con- 
taining 0*05 to 0*1 mg. of lead is evaporated to small volume in a Pyrex flask 
and 1 ml. of sulphuric acid and 1 ml. of perchloric acid are added. Heating is 
continued until organic matter is destroyed and the excess of perchloric acid is 
driven off. The liquid is cooled and the following added in order: — 10 ml. of 
water, 1 ml. of glacial acetic acid, 5 ml. of 20% solution of sodium citrate free 
from lead, and 5 ml. of strong solution of ammonia. The volume is then 
adjusted with water to 25 ml. A blank is prepared in exactly the same way 
without addition of the sample, the sulphuric and perchloric acids being heated 
until the latter is driven off. 5 to 10 ml. of the liquid obtained from the sample 
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is measured into a 50 ml. volumetric flask and similar amounts of the liquid 
from the blank are transferred to each of another two volumetric flasks, to one 
of which is added 1 to 2 ml. of standard lead acetate solution <0‘1831 f?. of lead 
acetate, Pb (CtHa0a)3,SH8O, in 5 ml. of glacial acetic acid and water to 1 litre, and 
diluted 1 in 10 when required for use so that I ml. — 0*0 1 mg. of Pb). To 
each flask is now added 6 drops of 5% sulphurous acid, 5 ml. of 1% solution of 
potassium cyanide PbT, 10 ml. of carbon tetrachloride and 0*5 ml, of 0*1% 
solution of diphenylthiocarbazone in carbon tetrachloride. The contents of 
each flask are poured into test-tubes, the aqueous layers are pipetted off and the 
unchanged diphenylthiocarbazone is removed by repeated shakings with 5 ml. 
portions of the potassium cyanide solution. The pink carbon tetrachloride 
solutions of the lead complex are then washed once with water and the colours 
compared in a colorimeter. The best depth of colour for colorimetric com- 
parison is that corresponding to 0 *1 to 0 *3 mg. of lead. Bismuth and stannous 
tin also form complexes with the reagent but they are extracted when the carbon 
tetrachloride solutions are shaken with the cyanide solution. Other metals 
do not interfere. If iron is present in quantity, the lead^ must be separated 
and for this purpose sodium diethyldithiocarbamate is suitable. After treat- 
ment with sulphuric acid and percliloric acid followed by addition of acetic 
acid, sodium citrate and ammonia as above, the mixture is transferred to a 
separating funnel, the volume of mixture and washings amounting to 30 to 
40 ml.; the pH must be above 9. The liquid is then shaken with 2 ml. of 2% 
aqueous sodium diethyldithiocarbamate and 25 ml. of ether, the separated 
ethereal extract is washed with 10 ml. of water and is then transferred to a 
300 ml. Pyrex flask, the separating funnel being rinsed with 5 ml. of ether. The 
aqueous solution is extracted with two further quantities of ether in the same 
way. The ether is then evaporated off, the organic matter destroyed by 
treatment with sulphuric and perchloric acids and the detennination continued 
as described above. — S. L. Tompsett, Analyst^ 1936, 591, 

Calcium and Magnesium. Acidify 200 ml. of sami^le with 1 ml. of dilute 
hydrochloric acid and concentrate to 50 ml.; make alkaline with ammonia, add 
2 ml. of saturated solution of ammonium oxalate and heat for one hour. Collect 
and thoroughly wash the precipitate, dissolve in dilute sulphuric acid and 
titrate with N/lOO potassium permanganate (1 tnl.s0>0002 g. Ca). Magnesium 
is determined in the flltrate and washi^ from the above estimation after 
making the volume up to 100 ml. Of this, take a volume containing approxi- 
mately 0*5 mg. of magnesium (say 25 ml.) and dilute to 100 ml. in a Kessler 
glass; add 2 ml. of ammoniacal solution of ammonium phosphate and agitate 
for 2 minutes with a plunger. Compare the opalescence with that produced 
by 100 ml. of a solution of magnesium sulphate of known concentration treated 
similarly. 

Fluorine. Fluorine may be determined colorimetrically using a reagent made 
by mixing 3 ml. of a solution of zirconyl chloride (3*53% w/v of ZrOClt,8HjO) 
with 1 ml. of 1 % aqueous sodium alizarin monosulphonate and diluting with water 
to 200 ml. To 50 ml. of the sample in a Nessler glass add 2*5 ml. of hydrochloric 
acid, mix, and add a sufficient quantity of the reagent to give a very faint pink 
tinge remaining after standing for 10 minutes. For fluorine contents below 
1 part per million, 2 ml. of reagent is sufficient: for 5 parts per xnillion, 4 ml. of 
reagent is required, the tint being orange. The colour produced is matched 
against standards obtained by treating similarly and at the same time solutions 
containing 1 , 2, 4 and 8 parts per million of fluorine (as fluoride), — Guy Barr and 
A. L. Thorogood, Analyst, 1934, 378. 

Removal of Fluorine, The use of hone filters for the removal of fluorine 
from water is now practicable for both large and small water supplies. Bone 
may be prepared for use by boiling with alkali and neutralising with acid; u 
better method is calcination of the bone at 400® to 600“ for 10 minutes, 
followed by treatment with acid for 10 minutes. The bone is regenerated by 
alkali and acid. A particle size of 40-60 mesh has been found desirable. The 
capacity of the bone to remove fluorine is directly proportional to the period of 
contact; slow rates of flow are therefore desirable. It appears that the removal 
of fluorine is due neither to a true chemical reaction nor to adsorption, but 
occi^ by the formation of solid solutions after partial displacement by fluorine 
of either the hydroxyl or carbonate group of the treated bone. It has been 
found that 1 cu, ft. of bone (40-60 mesh) will treat 4900 gal. of water con- 
taining 3-5 p.p.m. fluorine before regeneration. In South Africa this is done 
on a large scale by adding 2 gal. of a highly concentrated aqueous solution of 
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superphosphate to 1000 gal. of water and gradually adding powdered slaked 
Umc to precipitate the phosphate. Excess lime can be precipitated by forcing 
carbon dioxide through the water. — per Bull. Byg., 1941, 402. 

Fluorine and Mottled Teeth, A daily intake of 0* 1 to 0* 1 S mg. of fluorine 
per kilogramme of body-weight is sufficient to cause mottling. Sufficient fluorine 
may be removed from water to render it harmless by coagulation with aluminium 
sulphate and filtration."- 7 jLo«cet, ii/1934, 34. 

About 90% of the children born and bred in Maldon, Essex, were found to 
have mottled teeth due to the presence of between 4-5 and 5*5 parts per million 
of fluorine in the water supply. The essential condition is that the water should 
be drunk during the years the teeth arc being formed. When once through the 
gums, the condition could not be influenced one way or the other.— «N. J, 
Ainsworth, Analyst ^ 1934, 380. 

Observations made at Ennis, Texas, show that prior to 1926 no mottling 
of children’s teeth was noted. In this year the city water supply was changed 
to a deep well which had a fluorine content of 4*4 parts per million. A careful 
survey show’s that 98% of the children bom and living in Ennis since then have 
this disfigurement caused by mottling of the enamel. Mottled enamel can be 
prevented in 100% of cases by using only distilled or rain water, or water that 
IS known not to contain any nuorincj for drinking and cooking purposes from 
birth to at least seven years of age, to include those cases where the development 
of teeth is abnormally slow. — C. A. McMurray, per BuU. Hyg.t 1935, 759. 

Studies on the minimal threshold of the dental sign of chronic endemic 
fluorosis (mottled enamel). — H. T. Dean and E. Elvove, Pudl. Hlth Rep., 
Wash., 1935, 1719. 

A number of samples from diifFcrent sources of the Board’s supply were 
ex«amined durinjt 1935 but in only one instance (Campsboume Well) was the 
amount present in excess of minimum concentration associated with ‘‘mottled 
teeth,” namely, 0*7 to 1 part per million. — Rep. metrop. Wat. Bd, 1935. 

Amounts of fluoride not exceeding I part per million arc of no public health 
8ignificancc.-“H. T. Dean, Puhl. Hlth Rep.. Wash., 1937, 1263. 

Mottled teeth have been found in nearly 22% of 5019 men and women 
examined. In most cases the mottling was slight. Of those living in the 
London area 23% were affected. The highest proportion was in those from 
Hertfordshire and Nortlmmpton (85%). — L. Spira, Lancet, i/1942, 649. 

Iodine. The quantity of iodine in natural waters is infinitesimal although 
deep wells may contain more than surface water. No definite conclusions 
have been reached concerning the correlation between the absence of iodine in 
water and the prevalence of endemic goitre. It has been observed that the 
iodine content of water in Michigan is inversely proportional to goitre incidence 
and a similar relationship has been shown to exist in New Zealand between 
iodine content of soil and goitre incidence. On the other hand, water of high 
calcium content may interfere with iodine absorption and thus contribute a 
positive factor in the incidence of goitre (see Leader, Brit. med. J., i/1931, 361). 
The earth’s crust and not the sea is held to be the storehouse of iodine and 
heavy cropping of the soil tends to deplete it of iodine (Bpec, Rep. fiVr. med. Res. 
Court., Land., No. 123, 1929). 

According to the Netherlands Goitre Commission it is necessary, if goitre 
is to he prevented, that 89 to 100 mg. of iodine arc ingested daily. On this 
basis the food produced in Holland is not up to standard, especially outside the 
larger towns, where the people live on the products of their own locality. The 
content of the drinking water in iodine is most important and is the determining 
factor in this matter of sufficiency of iodine intake. — P. A, Meerburg, per 
Bull. Hyg., November 1935, 716. 

The question has received much attention and the reader is referred to Vol. 
T, page 49, for further information on this subject, and for details to the 
following literature: — 

Iodine in Nutrition: A Rivicto of Existing Information, J. B. Orr and L Leitch, 
Spec. Rep. Ser. vied. Res. Coun., Bond., No, 123, 1929 and No. 154, 1931; 
O. P. Kinball, J. Amer. rned. Ass., ii/193I, 1877; Endemic Goitre in Switzerland, 
A review of recent contributions to its aetiology, incidence and prevention. 
Olesen, Publ. Hlth Rep., Wash., 1933, 651. 

Interpretation of Results* 

Before a final judgment can be delivered upon any water 
there have to be taken into consideration (1) its geological history, 
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(2) the rainfall before and after collection, (3) the method of s torage 
and distribution, (4) the surface drainage, and (5) a bacterial ex- 
amination. A water which chemically is organically pure may be 
bacterially contaminated, and on the other hand a bacterially pure 
water may be chemically dangerous or suspicious. 

Bacteriological Examination of Water 

It should be emphasised that the bacteriological examination 
of water should only be attempted by those who have had training 
and experience in this branch of work. 

The enumeration of the bacteria present is not so important as 
the determination of the species. Many bacteria are natural to 
water and quite harmless, but those which have their origin in 
sewage or manure are always dangerous. Search should be made 
for various sewage-pollution organisms, e.g., B. coli communisy 
B. typhosus — especially the B, coli group — Vibrio cholerce, B, 
proteuSy B. enteritidis sporogenes Klein, and streptococci. 

Results should be considered in relation to the history and 
geological source of the sample. The waters from deep sources 
have been subjected to a natural process of filtration and are often 
purer than surface waters but in some formations, such as chalk, 
fissures develop which render the filtration insufficient. 

Enumeration of Bacteria, Prepare agar and gelatin plates 
with varying quantities of the specimen, e.g., 1 *0, 0* 1 and 0*001 ml., 
and incubate the former at 37® for 24 hours and the latter at 22® for 
72 hours. The more plates prepared the greater the accuracy, 
but three of each is a reasonable number. The amount of sample 
used depends upon the purity of the sample; a very pure water 
might require the use of 3 ml. The colonies may be counted by 
drawing sector lines with a paraffin pencil through the petri dish, 
counting one section, and multiplying out to obtain the number 
of bacteria in the entire amount of water taken for examination. 
Fakes* Discs are employed in a similar manner. To obtain accurate 
results it is important to add the melted gelatin or agar medium 
to the specimen of water, and not the water to the medium. This 
procedure ensures better mixing. 

The plates should be examined at intervals, and if liquefying 
organisms are numerous (which suggests sewage pollution) the 
examination has often to be conc^jided in a shorter time than 
would be necessary where such are not present. 

Cultivation on gelatin at 22® enumerates the bacteria present 
normally in the water, whilst the body temperature (37°) will be 
ihore suitable for excremental organisms derived from, or 
pathogenic to, the animal body, 

B . coK communis. The following may be regarded as decisive 
tests for B, coli. (1) Acid and curd in litmus milk ; (2 and 3), 
motility and.indol in peptone water; (4) negative to Gramms stain; 
(5) no liquefaction with streak cultures on gelatin; (6) fluorescence 
on rebipel agar; (7, 8 and 9) fermentation of sucrose, mannite 
and dulcite respectively. 
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Pollution with sewage is usually indicated by the presence of 
the B, coli group of organisms. Acid and gas production in 
MacConkey’s Litmus Bile Salt Glucose Broth Medium 
gives presumptive evidence of the presence of B, coli, B, para-- 
typhosus, B. enteritidis — but excluding B. tpphosus and the 
dysentery organisms. These latter produce acid formation only 
(without gas) in this medium. 

Another step is to employ the MacConkey medium made with lactose 
instead of glucose — this forms a useful corroboration for B. coli — this organism 
gives acid and gas whereas none of the others do so. In tabular form the matter 


may be stated as follows 

Glu- 

Lac- 

Motil- 

Gela- 

Lit- 

mus 

In- 


cose 

tose 

ity 

tin 

Milk. 

doL 

B. colt communis ... 

. A.G. 

A.G. 

4* 


3 days 
A.C. 

+ 

B. typhosus 

. A. 

— 

■f 

— 

A. 


B. paratyphosus ... 

. A.G. 

— 


— 

Aik.* 


B. enteritidis (Gaertncr) 

A.G. 

— 

+ 

— 

Alfc. 

— 

B. dysent, (Shiga) 

B dysent, (Flexner) 

. A. 


- 


Aik. 


. A, 


— 

— 

Aik. 

+ 

B.* MorganiNo. 1 

. A.G. 

- 

* 

~ 

Aik, 

4- 


A. = Acid. G. Gas. C. ~ Clot. — under gelatin means non-liquefaction. 
* Vide also Eyre, Bact. Technique, for B. paratyphosus A and B. 


The method used aims at the determination of the smallest quantity of water 
which will give a positive reaction followed by the application of a number of 
confirmatory tests for B, coli. Varying quantities of water arc used for each test, 
in order to obtain a series which contains both positive and negative results. 
Different dilutions of the following special broth are prepared so that preparations 
made with varying quantities of the sample will all have approximately the same 
concentration: 1 of broth and 2 of a mixture of sample and freshly distilled water. 

MacConkey’s Glucose Broth 

Sodium taurocholate 1 ‘59 g. 

Dextrose ... 1 *59 g. 

Peptone ... ... ... ... ... 6 ‘09 g. 

Water, distilled, to KlO ml. 

Boil for 20 minutes, adjust to pH 7 *.5 with N/1 NaOH, reboil and add sufficient 
litmus to produce a decided colour on dilution with two parts of water. This 
broth is also prepared using lactose instead of dextrose. 

The exact mode of procedure for the detection of acid and gas 
formation is as follows: — 

Exainination of 50 ml. of the water. Place 50 ml. of a 
mixture of 2 parts broth and 1 part distilled water in a 100 ml. 
flask containing a small inverted test-tube rendered bubble-free. 
The whole is then plugged with sterile wool and sterilised at 
100° for 20 minutes on 3 successive days. This has to be made 
ready before receipt of the specimen. 50 ml. of the sample to he 
examined is introduced with aseptic precautions. The same 
procedure is applied with the lactose preparation. 

Examination of 20 ml. of the water. Take 10 ml. of broth 
in a 0x1 in. test-tube containing a small inverted test-tube 
rendered bubble-free and after sterilisation add 20 ml. of sample. 

Examination of 10 ml. of the water. Take 10 ml. of a 
mixture of 2 parts of broth and 1 part of distilled water and 
treat similarly. 

Examination of 5 ml. of the water. Take 10 ml. of equal 
amounts of broth and distilled water. 
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Examination of 2 mL and less. Take 1 part of broth and 
2 parts of distilled water. 

All the tubes prepared are incubated at 37° for 48 hours, and the 
production of turbidity, acidity and gas indicates the presence of 
B, colu 

Subsequent to these results inoculate Neutral Red Bile Salt 
Agar plates with loopfuls from the cultures in the bottles — ^using 
a ‘^spreader*’ made with a piece of glass rod i inch diameter with an 
end bent at right angles to the handle and about 1 i inches long. 

After incubating for 24 hours pick out with a platinum loop 
colonies resembling those of B. co/i, and inoculate sloped agar 
tubes, thence peptone water for the Rosindol reaction and Indol 
reaction — also litmus milk for the "Acid and Curd/' and examine 
a fresh broth culture for motility. 

The plate cultures are incubated fui ther to observe fluorescence, 
if any, 

Rosindol Reaction (Ehrlich's), Syti, Bdhme's Indol Test. To 10 ml. 
of a 48-hour peptone water culture add 5 ml. of the following solution; — 

* p-Dimethylaminobenzaldehyde ... 1 

Alcohol, 96% 95 

Concentrated hydrochloric acid 20 

and then 5 ml. of saturated aqueous potassium persulphate solution. Shake well. 
According to MacConkey 1 inl. of each solution is sufficient. Pink colour in a few 
minutes *= 4- . In some cases the persulphate need not be added. The pink colour 
is soluble in amyl alcohol — a little of which should be added, especially in doubt- 
ful cases. At least 48 hours’ growth should be allowed; in some cases 6 to $ days 
are required. 

Indol Reaction, To 5 ml. of the (6 or 7 days) peptone water culture add 
1 ml. of concentrated sulphuric acid and then 1 ml. of 0*02% sodium nitrite. 
Pink colour indicates indol production (some organisms, c.g., cholera vibrio, do 
not require the sodium nitnte — whence the test may be done in two stages). It 
may be necessary to incubate for 8 days or more before conducting the test. 

The data in question, together with the production of fiuorescence in the 
colonies in Rebipel AgaV; syn, MacConkey's Neutral Red Bile Salt Agar 
— which has the composition; — 

Agar and peptone white aa, 30 g. 

Lactose ... 15 g. 

Sodium taurocholate 7*5 g. 

Tap water 1500 ml. 

Solution of neutral red, 1% 7*5 ml, 

constitute the “Flaginac” reaction which is typical of B. colt. 

This word is made up to show the reactions on these media and is applied to 
organisms, e.g., B. colt, which will resjmnd to all: — 
fl; fiuorescence in neutral red. 
ag: acid and gas formation, 
in: indol in peptone water, 
ac; acid and clot in litmus milk. 

Neutral Red, CuHiaN* {syn. Toluylene Red), is chemically dimethyl- 
diaminoethylphcnazine hydrochloride. It is readily soluble in alcohol and in 
ether. 

The presence of sulphur bacteria, Beggiatca alba, which are readily 
identified, may be used for detecting sewage pollution, in place of a B* coli 
count. — Prof. Davis Ellis, Pharm. J., ii/l926, 308, 

B, typhosus* Thresh states that "the search for pathogenic 
bacteria, such as typhoid -paratyphoid-salmonella bacilli, in 
water is beset with difficulties, and is rarely successful." 
"Water supplies which naturally, or after treatment, are practically 
free from B. coli can safely be considered innocent of spreading 
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either typhoid, salmonella or dysentery infection.^* The isolation 
of jB. typhosus involves a concentration by flocculation with 
aluminium sulphate, followed by centrifuging or by filtration 
through a suitable filter. The next stage consists in the culture of 
the bacteria in a medium favourable to the growth of the typhoid - 
paratyphoid bacilli and inhibitory to others. Final identification 
rests upon the determination of the morphological and biochemical 
properties of the cultures obtained. Sir A. Houston {Rep, metrop, 
Wat, Bdf 1930) states that Wilson’s researches have simplified 
the search for these organisms. 

Wilson’s Sulphite-Bismuth Medium: Dissolve 6 g, of bismuth ammonio- 
citrate scales in 50 mi. of boiling distilled water and neutralise with about 2 ml. of 
10% solution of sodium hydroxide. Mix with a solution obtained by boiling 20 g. 
of anhydrous NssSOt in 100 ml. of water to which, whilst boiling, 10 g. of anhy- 
drous NstHPOi have been added. When cool, add 10 g. of glucose dissolved in 
50 ml. of boiling distilled water and add 20 ml. of this preparation to 100 ml. of 
a hot melted 3% nutrient agar, then 1 ml. of 8% aqueous ferrous sulphate solution 
and finally 0*5 ml. of 1% solution of brilliant green in distilled water. Pour 
into petri dishes and inoculate the surface when set. B, typhosus and B. para- 
typhosus appear as fiat, black colonies, the former within 24 hours, the latter 
within 48 hours. — ^Wilson, Brit, med. J., ii/1933, 561. 

BACTERIOLOGICAL REPORTS ON WATERS 

If B. coli forms a considerable proportion of the total number of organisms 
present there is great reason to suspect sewage pollution of human or other 
animal origin. Generally speaking, a water containing B. coli in 50 ml, but not 
in less is quite good if the count of total bacteria and the chemical analysis are 
good. 

Wells, Shallow and Surface. If chemical results and surroundings are bad, 
even if B, coli be absent from a large volume of the water, it should be con- 
demned, and per contra if in a suspicious locality the bacteriological examination 
is bad the water ought to be condemned even though chemically it could be 
passed. 

The uaualiy accepted standards for a surface water are: — 

B. coli absent in lU mi. 

Streptococci absent in 10 ml. 

B. welchii absent in 100 ml. 

Total colonics at 37® 50 per ml. 

„ 22® - 500 

Wells, Ordinary or Medium Depth. Total Bacteria. The gelatin count 
may show from 100 to 2000 organisms per ml. The presence of B. coli 
in 10 ml. would condemn the water. 

Wells, Deep. Total Bacteria. Should not exceed 100 bacteria per ml. 
Artesian wells and some springs may contain very small amounts, e.g., 5 or 10 
or^nisms per 100 ml. 

Presence of B, coli in 100 ml. or less cannot be permitted. 

Rivers. Draw conclusions as under Wells (Shallow). Content varies enor- 
mously with season. Total Bacteria, The gelatin count varies enomiously. 
B, coli in 10 ml. would condemn. 

CHEMICAL AND BACTERIOLOGICAL EXAMINATIONS 
OF DRINKING WATERS COMPARED 

A water may pass certain chemical standards and yet be un^ 
satisfactory from the bacteriological aspect. The converse may also 
be true in some cases. The table on the following pages, prepared 
from results obtained by Martindule, illustrates this point. The 
waters comprise a selection as supplied from the main to consumers 
in some of the leading cities and health resorts in Great Britain, 
including, e.g., London, Glasgow, Bath, Blackpool, Buxton, etc. 
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Conclusions 

Chem.y good. 
Bact., not satis- 
factory. 

Chem., excellent. 
6act.» satisfac- 
tory. 

a 

fii 

Chem., safe. 

Bact., excellent. 

Chem., good. 
Bact, not satis- 
factory. 
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Conclusions 

Chem., good. 
Bact., not satis- 
factory. 

Chem., excellent. 
Bact., satisfac- 
tory. 

Chem., org. safe. 
Bact., bad. 

Chem., org safe. 
Bact., improved, 
now safe, sub- 
ject supervision. 
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The results suggest that (1 ) Neither bacteriological nor chemical 
examination is adequate individually but together they constitute 
an adequate safeguard for the purity of water; (2) the absence of 
B. coli from 100 ml. of a water is an ideal seldom attained; (3) the 
albuminoid ammonia content is no indication of the number of 
bacteria, but in conjunction with chlorine, nitrite and nitrate data 
may suggest sew^age contamination; (4) examination of waters at 
the source and after traversing some miles of water supply pipes 
may show marked differences. 

CHLORINATION OF WATER 

Chlorination is carried out either after or before filtration. In 
some cases a large excess of chlorine is added to destroy algse as w^ell 
as bacteria, the excess being removed by means of SO^. Chlorine 
produced by electrolysis of sea-water is used in some parts instead 
of chlorine cylinders. In France, cau de Javellc is employed. 
Probably the most effective method is the use of ammonia and 
chlorine in the proportions of 1 to 4 or 1 to 8, in a small 
volume of water which is then added to the water in bulk. The 
increased efficiency is due to the formation of a chloramine com- 
pound, The general trend of opinion appears to favour chlorination 
after filtration. Removal of any objectionable taste may be 
effected by the addition of potassium permanganate in doses of 
0'2 to 0*8 parts per million, before, with, or after the chlorine 
treatment. Results obtained on New River Water {Rep^ metrop, 
Wat Bdf 1931) illustrate results obtained by this treatment: of 
238 samples, 62% showed B, coH in 1 ml. or less before chlorination 
and no B. colt in 7 1 % of the samples after chlorination. 

The enteric fever mortalities per 100,000 of Paris, London and Berlin for 
1929 were 4*1, 1*0, and 0*9 respectively. Thanks to Philippe Bwnau-Varilla and 
his advocacy of the chlorine process of water sterilisation, to which he has given 
the term **verdunisation,** Paris in 1932 has at last achieved a reasonably safe 
supply of drinking water. — Lancet^ ii/1932, ,590. 

It is shown that an increase of j>H from 2*8 to 8*2 reduces the power of water 
(containing some organic matter in the form of hay infusion or meat bouillon) 
to combine with chlorine. Preammonisation enhances this reduction con- 
siderably. The prevention of the chlorphenol taste by means of preamrnonisa- 
tion depends upon the pH and can only be achieved at a pH of 7*U or more. At 
a lower pH, ammonia has no effect. The bactericidal power of chlorine in a pre- 
ammonised water is greater than with chlorine alone but is reduced with increase 
of pll, although the effect of a lower hydrogen ion concentration is less marked 
if periods of contact of one hour or more are permitted. From the practical 
standpoint it is, therefore, important to maintain the water tliat is being pnrihed 
at a pH of about 7 *0 in order to secure both an adequate bactericidal effect and the 
prevention of chlorphenol taste. — M. L. Koschin, per Butt, f/yg., 1985, 802. 

A plant was put down at Ottavva in which chloramine was used. Although 
slightly more expensive, it is stated to have the advantage of preventing after- 
growth, which is a serious problem on the Continent. A tablet containing 6 mg. 
will disinfect about 25 fl. oz. of water in a few minutes, the only taste imparted 
to the water being that of chlorine. — C. H. Downs, Industr, Ensng Chem., 
1934, 26, 20. 

Owing to a grc.at development of algal growths in the New Hiver during the 
summer of 1934 the experiment was tried of using “cuprichloraminc,” a 
compound of chlorine and cuprammonium (Cu(NH*)«). For general purposes 
a combination round about 0*3 copper sulphate, 0*2.5 Cl,, and 0*1 5 NH, -appeared 
to give good results, but in view of a possible loss of ammonia, as it passed ctowr^ 
the New Hiver before meeting the chlorine, it was decided that a trinity woukl 
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best serve the purpose, namely, 0*3 + 0*3 +0*3. On August 6th samples from 
the New River showed the presence of Cyclotella, Pandorina and Synedra. 
Within 24 hours after the adoption of the cuprichloramine treatment the water 
had changed from an opaque grassy colour at Bush Hill (where the cupram- 
monium was added) to a slaty blue at Hornsey (where the chlorine was added). 
The effect of the treatment was also obvious on the water when it passed into the 
Green Lane Reservoir where it showed up as a light grey-blue, and from August 
14th centrifuged samples from the reservoir proved entirely free from algal 
growth. The most striking result, however, was that the bacteriological returns 
for the Hornsey works reached and maintained a standard which has never been 
attained before. The general conclusion reached, as a result of these experi- 
ments, was that the presence of ammonia, copper and chlorine in water in 
appropriate proportions was conducive to the best germicidal and algicidal 
results. — C. H. H. Harold, Rep, metrop. Wat. Bd^ 1 934, 

Rapid Method for the Determination of Free Chlorine in Chlorinated 
Water. 20 ml. are placed in each of two or three test-tubes and acidified with 
hydrochloric acid. Three or four crystals of potassium iodide and 3 to 5 drops 
of 1 % starch solution are added. The formation of a blue colour indicates the 
presence of free chlorine, the concentration of which can be determined from 
colorimetric standards. Transverse and longitudinal examinations of ten 
tubes (on a white background) show respectively the following colours with 
the given concentrations of free chlorine m mg. per litre; 0*05, no colour and 
light sky-blue; 0-1, light sky-blue and sky-blue; 0*2, light sky-blue and light 
blue; 0*4, sky-blue and blue; 1-0, light blue and dark blue. — Y. A. Peshka, 
per Bull, Hyg., 1941, 16, 584. 

Further Methods of Sterilisation 

The Excess Lime Method of treating water is effective for sterilising and 
purifying, and when necessary softening water. 

The bactericidal dose is about 1 to 2 parts of CaO per 100,000 parts of water, 
the excess lime being removed by means of carbon dioxide. If the consumers 
of London water generally demanded a softened water, were prepared to pay 
for it, and Parliamentary sanction could be obtained, investigations have proved 
that the method is sound on chemical, bacteriological and physical grounds.— 
Sir A. C. Houston, Rep. metrop, Wat, Bd, 1930. 

The Southend Waterworks Company initiated the Excess Lime Method, 
in 1929 at Langford, to provide a supply of 7,000,000 gallons of purihed 
and softened water per day, the raw water being both extremely hard and also 
contaminated. The results are excellent^ no B, colt being found in 300 ml. of 
the treated water, the hardness averaging 10 parts per 100,000, albuminoid 
ammonia being reduced from 0»0245 to 0*0041 parts per 100,000 and the oxygen 
absorbed in 3 hours at 37® reduced from 0*235 to 0*060. A detailed description 
of the plant and method of operation.— Review, March, 1930, per 
Rep, metrop. Wat. Bd, 1930. 

Silver has been used, the action being due to solution of the metal (1 in 
20,000) (Kling, Brit, med. J, Epit., ii/1932, I4>. The silver probably forms an 
association with the bactericidal protein (Leaaer. Lancet, i/l934, 93). Water 
may be rendered sterile and bactericidal by filtration through porcelain candles 
previously heated at 1200® after having silver chloride fused into their medium. 
The bactericidal effect is lost after 5 days. — Lakhovski, C.R, Acad. Sci,, Paris, 
1932, 194, 137. 

The Catadyn Process is based upon the action of minute amounts of metals. 
The vessels consist of filtering devices with an active silver surface. 21 million 
germs per ml. of water killed in 48 hours. For special purposes and house- 
hold use the method may have a considerable future but is too expensive for 
employment on a large scale.— Biggar and Griffiths, Brit, med. J., ii/1032, 883; 
Pharm.J., u/1929, 87; Rep, metrop, Wat, Bd, 1930. 

Disadvantages of the contact process, such as the size of container necessary 
for treating large volumes of water or the formation of incrustations on the 
silvered surfaces, are avoided in the Electro-Catadyn process in which silver ions 
liberated by passing a weak electric current between silver electrodes are caused 
to enter the water. By regulating the strength of the current the optimum 
^ount of silver ions for any particular purpose can be admitted to the water. 
The water is passed through an activator containing a number of silver electrodes. 
— A. Karsten, per BuU. Hyg., Nov. 1935, 722. 

Ozone has been utilised abroad, but is far more expensive than chlorine* 
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A large number of experiments were carried out on the ozone treatment of 
water, a plant, capable of dealing with 5120 gallons per hour, having been 
installed at Bam Elms {Rep, metrop, Wat. Bdt 1931). Bacteriologically the re- 
sults were perfect and the treatment improved the water chemically and physically. 
The treatment is more expensive than chlorination (0*260d. per 1000 gallons). 

Undoubtedly ozone imparts an excellent finish to water and is a definite 
remover of the majority of tastes. On the other hand ozone itself imparts a 
specific ijenetrating odour and taste to water if not desaturated by cascading 
and is said by some to be more nauseating than chlorine. From the point of 
view of the consumer ozone presents the greater attraction and if properly 
applied is an effective sterilant prorided that at all times an absence of breaches 
in the filter barrier can be guaranteed. On the other hand chloramine offers 
an all-round security under every possible condition and is the ^‘safety-first** 
of waterworks practice. On all ozone-operated works chlorination is held in 
reserve as an alternative measure. Since future commitments demand the 
maintenance of large impounded reserves at risk with greater possibility of 
algal troubles appearing, a combination of coagulation and ozonisation presents 
most attractive features worthy of special consideration. — C. H. H. Harold, 
Rep. metrop. Wat. Bd, 1934. 

Horrocks*s Water Testing Method is used to determine the amount of 
bleaching powder required to sterilise the contents of an army water-cart. 

The method uses zinc iodide, or potassium iodide and starch solution, as 
reagent. — Compare Field Sanitation by Moor and Cooper (Bailliijre, Tindall and 
Cox). 

The test automatically adjusts the strength of the purifier to be used to the 
particular water to be treated. The Horrocks’s Test Case contains 6 white 
enamelled tumblers (170 ml.) and 1 black one (250 ml.). Bleaching powder — ’ 
a levelled scoopful of about 2 g. — is rubbed fine and dissolved in the black 
tumbler filled to the inside mark. The white tumblers are filled with the water 
to be tested. One drop (1/15 ml.) of bleaching powder solution is added to 
No, 1, two drops to No. 2, up to 0 drops in No. 6. These are stirred and left for 
20 minutes, when about 6 drops of a stock solution of potassium iodide and starch 
are added to each, A blue colour win indicate that after all organic matter has 
been destroyed an excess of available chlorine remains whereby iodine is liber- 
ated, with the formation of the blue iodide of starch. The number of the first mug 
of the series which shows a definite colour, gives the number of scoops of the 
bleaching powder required to sterilise the contents of one water-cart (110 gallons 
approx,). The powder should be dissolved before adding it to the water-cart, and 
contact for one hour should be allowed, before the water is issued to the troops . 

Alum Box, in the army water- filtering cart, contains a mixture of alum 75% 
and dry sodium carbonate ‘25%. By the action of the water, aluminium hydroxide 
is formed and deposited on the filter cloth, the jelly-like mass formed imitating 
the natural zoogloea layer of a sand filter-bed. 

Emergency Drinking Water. Seriously contaminated water can be 
purified by the addition of a small quantity of free chlorine, added in the form 
of bleaching powder or as sodium hypochlorite. Frobably the most convenient 
preparation for wide distribution is Liquor Sodae Chlorinatae, B.P.C., diluted 
1 in 2*5 so as lo protluce a solution containing about 1 per cent, of available 
chlorine. Such a solution can be made by dissolving 3 oz. of soauim carbonate 
in 5 fl. oz. of water, triturating 2 oz. of chlorinated lime with 15 fl. oz. of water, 
mixing the two liquids, allowing to siantl (with an occasional shake) for three 
or four hours, filtering and diluting to 5(» fi. oz. Directions: Add 10 drops 
to each pint of water; stir; allow to stand five minutes; add a small crystal of 
hypo, and when this has dissolved the water can be used. “Hypo** is a com- 
monly employed “anfi-chlor.”, that is, it will remove free chlorine from a 
solution, forming sodium chloride and a little free acid. 

When chlorinated soda solution is diluted with water to produce a 1% 
solution of chlorine, the dilution should lx; done before filtration, because <'f 
the luxavy precipitate of calcium carbonate fonned.—H. J, Stratton, Phann, 
i/i94I, 2,9 f. 


SOME BRITISH SPAS 

In the following list of the more important .spas the approximate 
proportion of the principal constituents in parts per million of the 
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water, and the season for each spa are indicated. However, in 
summer and autumn all are in season. Spring is a favourable 
season for waters, especially in children, while chilly, elderly and 
rheumatic people are often most benefited by autumn and winter 
treatment. A course of baths will often fully restore the functions 
of the skin, while both baths and waters increase the natural 
elimination of 'waste products, and appropriate baths can increase 
the efficiency of the heart muscle and stimulate or soothe the 
circulatory and nervous systems. Besides these effects in regulating 
disordered functions and a certain intensive influence in chronic 
disease, spa treatment is also alterant, and is therefore beneficial 
in digestive, rheumatic and arthritic diseases. 

The treatment at different spas is suited to two constitutional 
types of chronic illness: — ^Type A. Deficiency of body heat; 
chilly subjects with poor circulation, languid and anajmic, cir- 
culatory hypotension. Type B. Excess of body heat; warm 
subjects, florid and congested, hyperpiesia, circulatory hyper- 
tension. 

Bath (Somerset). — One of the warmest winter resorts. Climate sedative, 
reinforcing the effect of thennal treatment; cooler and more invigorating on the 
Downs, 200 feet above the city, H 3 ^erthermal radioactive gaseous waters; 
diuretic, solvent, promoting elimination of uric acid; pools and manipulation 
douches, aeration and vapour baths. Indication$i Type B, most rheumatic 
conditions with inactivity of the skin and circulation requiring thermal heat and 
manii>u]ation and re-education; indolent and indurated skin affections, con- 
stipation and chronic forms of colitis, certain fiinctional and degenerative con- 
ditions of the heart, hepatic dysfunctions — inhalation of natural radioactive gas 
for catarrhal and gouty affections; season all the year. Calcium sulphate HhO, 
sodium sulphate 300, magnesium chloride 200, calcium carbonate 100, stron- 
tium, iron, silica, aluminium and bromine, gas 52 parts by weight, mainly 
nitrogen and carbon dioxide with argon, neon, helium and niton, 104® to 120®. 

Buxton (Derbyshire). — Climate very tonic, bracing, dry and keen, pleasantly 
cool in summer, atmospheric humidity low owing to dry subsoil. Gaseous sub- 
thermal nitrogenous waters, diuretic, alterant; also chalybeate. Pools at 83® and 
at 98°, aeration, manipulation and peat baths. Indication^'. Type A, rheumatic 
conditions, arthritis and periarthritis, especially in aniemic and depressed 
rheumatic subjects; hbrositis, gout, the uric acid diathesis, urinary gravel and 
calculus and some cardiac cases, convalescence, anaemia, asthma and malaria. 
Contra-indications'. Unsuitable for respiratory catarrhs, heart disease or nephritis, 
debilitated subjects with poor reactive qualities. Season, May to September. 
Calcium carbonate 200, sodium chloride 40, iron and manganese: gas — nitrogen 
59*8%, carbon dioxide 40*2%. 

Cheltenham (Gloucestershire). — One of the most sheltered inland climates 
of the British Isles; sedative. Sulphated salt waters with some alkali, mildly 
laxative, metabolic. Manipulation doudbe, aeration, brine and paramn wax 
baths. Indie ationst Type B. Gastro-intcstinsl and cardiovascular disorders, 
acid dyspepsia, constipation, haemorrhoids, glycosuria and obesity, gastro- 
hepatic and bronchial catarrhs, high blood pressure and degenerative changes of 
the blood vessels, convalescence, insomnia. Season, all the year round. Four 
springs. Fieldholme or “Twin-salt” — sodium sulphate and magnesium sulphate 
each 3800, calcium 1500. Lansdowne — sodium chloride 5600, with half as 
much sodium sulphate. Pittville or “Hepatic water” — sodium bicarbonate 400. 
Chadnor or “Renal water” — magnesium and calcium saline. 

Droitwich (WORCESTERSHIRE). — Fairly equable climate, with remarkable 
freedom from fog and snow; tonic-sedative, the general atmosphere restful 
although not relaxing; summers pleasantly warm, winters not cold. Saturated 
bnne radioactive baths for stimulant surface treatment, sub-thermal and thermal 
pools, aeration and effervescent baths and douches. Indications', Type A. 
Fibrosiris, sciatica, lumbago, neuritis, rheumatoid arthritis and osteoarthritis, 
paralysis, functional weakness of heart and circulation with low blood pressure, 
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peripheral stasis. Season, all the year. Sodium 120,690, magnesium 132 
calcium 136S, clilorine 185,550, bicarbonate 26, sulphate 4491, radon 0-2 m.m.c, 
per litre and 12*4 m.m.c. m the dissolved gases. 

Harrogate (Yorkshire). — ^Very, tonic, bracing climate with freshness and 
elasticity of the air, relative humidity low, winters cold but not bleak, summers 
tempered and fresh. Strong and milder sulphur-saline waters, laxative, stimu- 
lant, metabolic and saline, chloride of iron and pure chalybeates, deposits of 
medicinal mud. Sulphur, saline, douche, vapour and peat baths. Indications: 
Type B. A tonic spa for hypeii^iesis, hepatic disorders, glycosuria, constipation, 
arterial hypertension, congestive arthritis of middle life, menstrual disorders and 
chronic malaria. Season, spring, summer and autumn. Saline — sodium chloride 
13,300, sodium sulphide 150, barium chloride lOO, hydrogen sulphide 37,000 
volumes. Alkaline sulphur — sodium carbonate 450, sulphide and very little salt. 
Tonic chalybeate — saline and iron carbonate 150, and stronger with iron car- 
bonate 500. 

Leamington (Warwicicshire). — ^Mild, equable and dry climate; sedative. 
Strong hypertonic salt-sulphate water with predominance of chlorides and 
calcium, aperient and diuretic, and mild saline, hypotonic water, diuretic. 
Sdine, aeration and Turkish baths. Indications: Type B. Digestive and toxic 
disorders, chronic autotoxaemia, obesity, arterial hypertension. Season, spring 
to autumn. Strong saline — ^sodium chloride 12,451, calcium sulphate 2842, 
magnesium sulphate 377. 

Llandrindod Wells (Radnorshire) — ^I’leasant and invigorating, tonic- 
sedative air. Mild saline springs — ^hypotonic, saline sulphur water — solvent, 
eliminant, metabolic and chalybeate waters. Saline, douche and aeration baths. 
Indicatio7is: Type A. Chronic gastro-intestinal catarrhs and toxaemias, mucous 
colitis, rheumatic disorders and asthenic states. Season, summer and autumn. 
Saline — sodium chloride 1800 to 6200, calcium cldoride 400 to 1300, lithium 
chloride and carbonate 1000. Salines with hydrogen sulphide 7000 to 9500 
volumes. 

Moffat (DoMFRiES-sniRE). — ^Vcty pure and equable air, bracing especially 
during the spring and autumn — ^tonic-sedative. Hypotonic, saline sulphur 
waters, diuretic, alterant, also an uncommon form or iron water in Hartfei 
mountain, 4 miles away, tor debility and aruenua. Sulphur baths, hidications: 
Type A. Chronic rheumatism and gout, atonic indigestion and tropical liver, 
chronic toxsemias and bladder and renal cases where diuresis is indicated, 
convalescence. Season, summer and autumn. Sodium 392, calcium 61, mag- 
nesium 25, barium 15, strontium 9, potassium 4, lithium 0*5, chloride 721. 
bicarbonate 141, sulphate 14, bromine 7, sulphide 7, nitrate 3, iodide 0'2 and 
silicic acid 19. 

Strathpeffer Spa (Ross-shire). — ^I' hc most northerly of the British spas. 
Sheltered, tonic-sedative climate, but fresh and invigorating on the upper slopes; 
essentially a tonic spa with its cool, long summer days. Strong non-aperient 
sulphur waters with calcium, diuretic, alterant, also a chalybeate for neuras- 
thenia and anaemia. Sulphur, douche and peat baths, inhalations. Indications: 
Type A. Atonic, digestive or nervous conditions, chronic senile rheumatism, 
arthritis, obscure toxa;mias, bone and skin affections of toxic origin, hepatic 
congestion and mucous colitis. Contra-indications: Acute rheumatic and gouty 
disorders, persistent high blood pressure. Season, summer and autumn. Calcium 
sulphate 271 to 729, calcium carbonate 100 to 214, magnesium sulphate 570 in 
one water, lnydrogcn sulphide 18,000 to 69,000 volumes per million. 

Woodhall (Lincolnshire). — One of the driest climates in England, 
fresh and bracing air. Hypertonic bromo-iodine salt waters, unsuitable for 
internal use without dilution, metabolic, eliminant. Salt baths, fango packs and 
inhalations for respiratory diseases. Indications: Type A. Osteoarthritis, 
muscular rheumatism, fibrositis and peripheral neuritis, diseases peculiar to 
women, chronic glandular enlargements, exophthalmic goitre, Graves’ dir, ease 
Season, summer and autumn. Sodium chloride 14,700, calcium chloride 3600 
sodium sulphate 1300, bromine 50 and iodine 24. 

For particulars of other Spas and Marine and Inland Health 
Resorts see British Health Resorts,^' edited by R, For fescue Fax 
(and also for details of Nezv Zealand^ South Africa?! and Canadia?i 
resorts). 
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BACTERIOLOGICAL AND CLINICAL NOTES 

with Reference to Special Diseases, 

Abortus Fever. Abortus fever is the variety of unduiant fever 
occurring in England. It is primarily a disease of animals, com- 
municable to man, characterised by fever of long duration and 
unduiant character and is caused by Brucella abortus, Tha Brucella 
group of organisms comprises: — Br. abortus (bovine); Br, abortus 
(porcine) (Br. sids)\ Br. melite?isis. All may cause unduiant fever 
in man. In Great Britain, unduiant fever in man is always due to 
infection with the bovine organism (see Unduiant Fever, p. 986). 

In a suspected case of abortus fever, a leucocyte count should be 
made; this usually shows a leucopenia with relative lymphocytosis. 
Cases showing leucocy tosis are probably not abortus fever and some 
other cause for the pyrexia should be sought. The scrum of 
patients usually gives a positive agglutination reaction to Br. 
abortus by the tenth day of the disease. A titrc of 1:1 OU or over is 
considered diagnostic; in all cases the test must be carried to high 
dilutions because there is often an inhibition icone, which may 
extend to a dilution as high as 1 : 640, in which no reaction occurs. 
Positive blood cultures are obtained in only about 16'X> of cases 
and incubation must be conducted in an atmosphere containing 
10% of CO 2 (see also p. 988). 

Cultivation from Spinal Fluid. 1 ml. of a 1 ; 100 dilution of inactivated 
polyvalent antibrucella rabbit serum was mixed with 5 ml. of tlie spinal fluid 
and incubated for 30 minutes. The spinal fluid serum mixture was then 
centrifuged at high speed for 15 minutes and the sediment planted on liver 
infusion blood agar slants and grown at 37“ under increased carbon dioxide 
tension. To accomplish the latter, the upper portion of the te.st-tube was 
heated in the flame to force out some of the air, the expired breath of the 
bacteriologist was blown into the tube through a aterile plugged pipette and a 
rubber stopper immediately inserted. 

Growth appeared in tubes inoculated from the mixture of spinal fluid and 
serum within 24 hours, whereas cultures of the untreated spinal fluids, some of 
which were centrifuged, showed no growth on the same medium until after 
72 hours. — M. A, Poston and D. T. Smith, Nm Engl. Med., ii/ItE)36, 370, 

Prophylaxis of Br. Abortus Infection in Cattle, Prophylactic inocula- 
tion with a dead vaccine has proved useless. The correct use of a live vaccine 
made from a known attenuated strain of Jir. abortus does not produce a lasting 
infection of cattle nor lead to the excretion of infective bacteria in the milk, 
while it gives substantial protection against even a virulent strain of the 
organism. The Ministry of Health (S.R. & O. 1042, No. 771) has now sanctioned 
the use of a live vaccine prepared and used according to methods approved by 
the Ministry of Agriculture. Vaccine prepared from “strain 19** is to be pre- 
ferred for calves as it is effective in a single dose; “strain 45,’* of which two 
doses are required, is reserved for adult animals as it has the advantage of being 
“rough** and not producing agglutinins to confuse oubsetiuent tests for 
immunity. — Lancet, i/1942, 621. 

Acne yulgaris. The acne bacilli (Corynebacteriwn acnes) are 
gram-positive organisms which, when seen in pus, are arranged 
very irregularly. The bacilli are found in approximately 50% of 
cases of acne vulgaris. They stain less deeply than the cocci and 
grow with difficulty on artificial media. 
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Cultivation* A suitable medium for growing the organism is nutrient agar 
containing from 1 to 5% of oleic acid. Good results may be obtained by growing 
anaerobically in broth for 3 weeks and then plating on serum agar with neutral 
red and about 2% of oleic acid. 

It can also be grown in deep tubes of 2% glucose agar, the reaction of the 
medium being distinctly acid. Whitish colonies appear after 3 or 4 days at 37® 
which under a low magnification show a lenticulate shape. The relation of the 
bacillus to the suppuration in acne has been a matter of dispute. 

Sudmerson and Thompson use an acid serum agar taking the deeper parts 
of the comedo in which the bacillus usually predominates, emulsifying this in 
saline and spreading thinly on the slope so as to obtain colonies to pick off. 

The acne bacillus is less sensitive than the staphylococcus to penicillin and 
by using a concentration of penicillin which inhibits staphylococci a pure culture 
of acne bacilli can be obtained direct from an acne lesion. A tube of glucose 
broth (/>H fi'S) is boiled to expel dissolved gases; cool and inoculate with pus 
from an acne lesion. Add penicillin so that the broth contains a concentration 
twice as great as had previously been shown to inhibit staphylococcal growth. 
Run hot sterile Vaseline on to the surface to a depth of 1 to jr in. to exclude 
air, and incubate at 37°. After incubation for 60 hours acne bacilli are 
perceptible and there is a copious growth in 4 days. This procedure enables 
autogenous vaccines of the acne bacillus to he prepared in 3 to 4 days after the 
material has been collected.- — S. Craddock, Lancet, i/ 19-12, 558. 

The name Bottle Bacillus was formerly used as a synonym for acne bacillus, 
but the work of J. M. H. MacLeod and G. B. Dowling (Proc. JR. Soc. Med., 
Sect. Dermatol., 1928) showed that the two arc very difl’eretit organisms. The 
acne bacillus is a true bacillus present in lesions of acne, and it may possibly be 
the cause, but, according to MacLeod, it is doubtful whether this has been 
definitely proved. 

The Bottle Bacillus these workers have definitely found to be pathogenic 
and the cause of seborrhceic dermatitis. It is a yeast-like or^nism belonging 
to the group of the fungi imperfccti, and is related to monilia. The name should 
be discontinued and replaced by spore of Malasscr, or Pityrosporon Malassezii. 
It can be stained by the Giemsa method and is pleomorphic, the flask-shape 
being characteristic. Average size 3 to 7 /u by 2 to 6 Grows freely on maltose 
agar at 25®, peptone broth with 1% oleic acid and 1% glucose added. It is 
almost universally present on the human scalp. 

Actinomycosis. A parasitic disease, due to the ‘*ray fungus,** 
Streptothrix acHnotnyces, first observed in cattle (wooden tongue), 
characterised by chronic inflammation, with or without suppura- 
tion, frequently resulting in formation of granulation tumours, 
especially about the jaws. 

To identify the fungus. I. Place specimen, pus or sputum, in a 
flat glass dish on a black surface. Remove the characteristic 
yellowish particles if found, and carefully tease out on a micro- 
slide or cover-glass. 2. Fix film over the flame. Stain by the 
Gram-Eosin method: Cover the film with alcohol for } minute, 
then for 10 minutes with aniline gentian violet (1 part of con- 
centrated alcoholic gentian violet and 9 parts of saturated aqueous 
aniline). Stain with Gram’s iodine solution (iodine, 1 g.; potassium 
iodide, 2 g.; water, 300 ml.) for 3 minutes, decolorise in alcohol, 
wash in water and counteratain with eosin (5% aqueous solution). 

The violet-stained mycelium of the fungus, will be seen as 
tangled webs or scattered branching filaments, on a pink ground 
(leucocytes, epithelia, etc,), with a ,i-inch or even H-inch objective. 

The pus from an abscess is thin, greenish yellow, containing 
small clumps, about the size of a pin’s head (the so-called * ‘sulphur 
granules**) composed of the streptothrix. 
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The *‘rays” may be observed without staining, but the stained 
specimens are confirmatory and are valuable for reference. 

While in some text-books actinomycosis is supposed to be 
caused by two different organisms, Actinomyces hominis and 
A. boviSy the former an acid-fast, aerobic streptothrix commonly 
found in grasses, and the latter a non-acid-fast anaerobic 
streptothrix which has not been found outside man or animals, 
modern workers ascribe the disease solely to the latter, which was 
found in 29 consecutive cases seen in the London Hospital over 
5i years. A. bovis has been found in the tonsils of healthy persons, 
and in carious teeth, and the view is now held that infection takes 
place from organisms in the alimentary tract. The infection may 
be initiated by injury produced by foreign bodies (e.g. by chewing 
a straw) but the association of foreign bodies with the disease has 
been overstressed. A. bovis is always associated with other bacteria 
(e.g., the colon bacillus) and although in many cases the infection 
appears to be pure it will be found that a minute bacillus, B. 
actinomycetumy is also always present and constitutes the bulk 
of the gram-negative material observed in sections of the actino- 
mycotic granule, and their constant presence is important as 
showing how the infection can be initiated. 

Clinically, the infections can be divided into two main groups: the 
superficial group, including the cervico-facial variety and subcutaneous 
infections of the limbs, and the deep group, including the thoracic and 
abdominal cases. Prognosis depends on the anatomical site of the lesion — if 
near the surface, allowing ready discharge of its granular and pustular content, 
the patient recovers, but if deeply placed free drainage is not easily established 
and the patient may succumb from extension of the disease or from amyloid 
disease. In cervico-facial cases, before the formation of pus, trismus is the 
most important sign. Early diagnosis may be made by tilting a test-tube of 
actinomycotic pus, when the granules are visible to the naked eye as greenish- 

S rey specks adhering to the glass. Where cases arc allowed to suggest the 
isease by their chronicity the disease has usually spread beyond human aid. 
— ^R. Bates, Lancety i/j'lSSS, 571. 

True primary actinomycosis is rare; the presence of B. actinomycetiim 
comitans is diagnostic. The relationship of this oi’ganism to A* bovis is not 
clear. No relationship established between “vegetable trauma” and the 
disease. — ^R. Klaber, Brit. J. Derm.y 1934, 12, 

The pathogenic aerobic organisms of the actinomyces jp-oup: a description 
in cultural and morphological detail of 25 species, 15 of which are entirely new, 
— Spec. Rep. Ser. vied. Res. Coun.y Lond.y No. 208, 1935. 

Actinomycosis of the central nervous system is rare: 85 references were 
collected by Cope who suggests that spread to the central nervous system may 
take place in three ways: (1) An isolated lesion in the brain, often in the region 
of the- pituitary body and fornix, by spread from the naso-pharynx along the 
perineural sheath of the olfactory nerve, (2) metastatic spread via the blood 
stream from the lungs; (3) direct spread from upper or lower jaw via connective 
tissue to foramina at base of skull. — Z. Cope, Actinomycosisy 1938. 

Two cases of direct spread to central nervous system from cervico-facial 
region.' — Eckhoff, Lancety i/1941, 7. 

More than 100 species of actinomyceSy more or less pathogenic to man, have 
been recorded. Knowledge of the disease and organism is chiefly limited to 
A. bovis of Wolff and Israel. A case of actinomycosis of lower jaw, after many 
months of investigation, claimed to be associated with a new species, A, 
moormaniy which probably occurs in the mouth as a saprophyte. — G. C, H. 
Franklin, Ann. int. med.y 1940, 13, 1205. 

Treatment of actinomycosis in cases seen early enough is complete surgical 
excision of the lesion. This is rarely possible and in more advanced cases 
abscesses must be opened and sinuses curetted to promote drainage. X-ray 
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therapy and radium in carefully controlled dosage have been reported to give 
good results. Sometimes injection of 4% formaldehyde into the lesion, under 
anaesthesia, is of value. Chiefly reliance is placed on large doses of potassium 
iodide (30-90 gr., t,d,s.) over a long period. Vaccine therapy has produced 
excellent results in some cases. 

Actinomycosis, 23 cases. Promoted efficient drainage and curetted with a 
dry gauze swab. Vaccine therapy employed. — L. Colebrook, Lancet^ i/1 921 , S93. 

Five cases successfully treated with thymol, 1 to 2 g. in capsules daily or on 
alternate days, combined with local injections of a 10 to 20% solution of thymol 
in olive oil once daily. The capsules of thymol should be taken on an empty 
stomach and followed by a glass of milk to minimise gastric irritation. — H. li, 
Myers, J. Amer. ined, Ass.^ i/1937, 1875. 

Ankylostomiasis. Syn, Hookworm Disease. I'he worms 
producing this disease {Aiikylostoma duodenale or Necator 
Ammeanus) are about i inch long and of a pinkish-white colour 
when alive, but grey when dead and reddish-brown when gorged 
with blood. Their habitat is the small intestine of man, infection 
taking place either through the mouth or through the skin, and 
adult worms may remain alive in the intestine for as long as six 
years. They attach themselves to the mucous membrane, and no 
fewer than 1000 of them have been obtained from one patient. 
The eggs pass away from the patient — as many as 8,000,000 liave 
been passed by a sufferer in a single day — and the small worm 
escapes from the egg and makes for moist earth or water. Mines 
afford an excellent hatching place for the young larvce, which 
enter the skin of man often through the bare feet, producing 
vesicles or pustules (“ground-itch*’) which heal in a week or so. 
The parasites pass in the circulation to the heart and lungs. 
They burrow into the bronchi and are carried with mucus up the 
trachea and pass down the cesophagus to the small intestine. 
Hygienic anti sanitary measures are necessary to stamp out the 
disease, together with the discovery and treatment of carriers. 

I'he symptoms vary according to the number of worms present 
but in the main the symptomatology is that of secondary antemia; 
it has been stated that 500 worms must be present for six months 
to produce effects on the host. In severe cases there is often a 
ravenous appetite and a craving for earth. 

In hoavy infcclions th« symptoms are largely related to the ancemia xvhich in 
associated with a low colour index and an increased blood volume, 'The really 
severe case typically shows a tallow-yellow discoloration of the alie nasi and 
forehead, a dry earthy-coloured skin, pallor of the mucous membnmes, mental 
sluggishness, dilated stomach and epigastric tenderness. Dyspntea, cough, 
palpitation, pulsating cervical veins and hasmic murmurs are common; retinal 
haemorrhage, tedema of the feet and serous cfTusions may occur, — G, C. Low 
and N, H. Fairley, Price’s Textbook of the Practice of Medicine, 1941. 

Hookworms take blood, and so iron, from those who are harbouring them 
and this is the first step on the road to hookworm antemia; this loss has to be 
overcome by giving to the blood-making marrow iron from the food or from 
stores in the body, and this is the second step, When this loi?s has gone so 
far that serious anaimia is present, and when iron has then been given without 
de-worrning the anaemia has become less. No cases liave been observed in 
which the haemoglobin has become normal under iron treatment so long as the 
worms have still been present in the blood. In the treatment of hookworm 
anaimia the first step has then to be the same as for hookworm infection, that is, 
de-worming, the second is the putting back of iron into the body.*— Clayton 
Lane, Trap. Pull,, 1937, 12. 
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Treatment, Treatment consists in the administration of anthelmintics for 
the de-worming of the patient followed by the use of iron, and possibly of blood 
transfusions, to combat the anaemia. (For details of anthelmintics ^ see VoL I.) 

Iron and blood transfusions used for treatment of anaemia due to ankylo- 
stomiasis, After iron therapy, the transfusions gave a good response. The blood 
and bone marrow showed picture similar to that of hypochromic idiopathic 
anaemia, — ^Azmys and A. F. Zanaty, J. trap. Med. (Hyg.), 1939, i2, 263. 

Nervous complications. Symptoms of subacute degeneration of cord, 
without achlorhydria or pernicious anaemia, but with marked secondary 
ansemia due to Ankylostoma duodenale. Recovery in two cases after massive 
doses of iron, vitamin B and liver. — H. Hoff and J, A. Shaby, ./. trap. Med. 
(Hyg.), 1939, 42, 360. 

Anthrax is primarily a disease of animals (sheep and cattle) 
caused by infection with Bacillus anthracis. If an animal die 
suspected of the disease the mode of examination is to cut off the 
ear and submit the blood from the same to bacteriological examina- 
tion. The organism does not spore in the body of the animal, but 
if the air gain access, as in the case of an ordinary post-mortem 
investigation, the organism spores rapidly and hence becomes a 
grave source of danger. 

The organism is non-motile and almost invariably occurs as 
long filaments, particularly in broth cultures. It grows on all the 
ordinary media both at room and body temperature, and produces 
in gelatin “stab*^ cultures typical “inverted fir trees’* appearance* 
By growing at 42° a non-sporing form can be produced, which 
is the mode of attenuation for the immunisation of animals, as 
introduced by Pasteur. The spores retain their vitality and 
pathogeniticity for years in dry conditions; they are very resistant 
to dry heat and withstand boiling for 5 minutes. 

Staining of the blood may be conducted by Gram’s method 
(counterstaining with eosin), also by alkaline methylene blue. 
The organism is gram-positive. 

In man, infection is almost confined to workers in hides, hairs 
and wools, though it occurs occasionally in butchers. It is rarely 
caused by infected shaving brushes. 

Treatment, The disease in man is treated by Sclavo’s Serum or other 
anti-anthrax serum, or by neoarsphenamine (see Yol. I). 

Of 9 cases treated with neoarsphenamine intravenously or sulpharsphenomine 
intramuscularly, 7 recovered; usually one injection of 0-6 g. was suificient. 
— F. W. Gilbert, Lancet, ii/1935, 1233, 

Ninety-three cases of cutaneous anthrax treated without excision of the lesion. 
In this country an arsenical should be regarded solely as an adjuvant to serum 
and only in the mildest cases, or where serum is not available, is its use alone 
to be recommended. — ^A. E. Hodgson, Lancet, i/1941, 311, 

Bacterial Food Poisonmg. By virtue of Section 7 of the 
London County Council (General Powers) Act, 1932, food 
poisoning is a compulsorily notifiable disease in Lojidon. A 
registered medical practitioner who suspects or becomes aware 
that a patient is suffering from food poisoning must forthwith 
notify the district Medical Officer of Health on a certificate 
stating: (a) the patient’s full name, age and sex; {b) postal address 
of the house or premises where the patient is; (c) particulars of 
the food poisoning; (d) a statement whether the case is in the 
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notifying practitioner’s private practice or in his practice as 
Medical Officer of a public body or institution. Failure to notify 
involves liability to a penalty not exceeding 40s. 

The specimens which should be provided for the elucidation 
of an outbreak of food poisoning are, in order of importance, 
(1) the faeces of the sufferers during the acute stage; vomited 
matter is usually less instructive; and (2) portions of the actual 
food or drink on which suspicion can be thrown. In selecting 
the suspicious food or foods it is well to remember that milk, 
eggs and made-up meat dishes are at least as liable to have been 
responsible as more ‘^suspect” articles, canned meats, for example. 
In outbreaks which have become known only after convalescence 
of the sufferers is established, the examination of their blood (by 
tests for agglutination of bacteria of the food poisoning group) 
may give useful information as to the nature of the infection; the 
blood, preferably drawn 8 to 10 days after onset of the illness, 
should be provided in at least 1 ml. quantity, since tests may have 
to be applied to a considerable number of different strains of the 
specified bacteria. 

Food poisoning outbreaks of bacterial origin — chiefly caused by 
flesh foods — may be divided into three classes; (1) those due to the 
ingestion of food contaminated with living organisms of the 
Gaertner group bacilli (Salmonellas) which are responsible for the 
great majority of the large outbreaks; (2) cases of botulism — a small 
group due to Cl. hotuUnum (see Botulism, p. 880); (3) those due to 
the irritative action of toxic substances preformed in food or drink 
by the action of bacteria such as Staphylococcus aureus, Staphy- 
lococcus albus, Streptococcus viridans, Streptococcus fcecalis and 
occasionally B. coli or B. proteus. 

Gaertner Group Bacilli {Salmonellas). With the exception 
of B. paratyphosus A, B and C, practically all the Salmonella group 
of bacteria are capable of producing acute infective gastro- 
enteritis in man. The bacteria of this group resemble one another 
veiy closely in morphological and cultural characters; serologically 
they can be differentiated by agglutinin-absorption tests. The 
commonest food-poisoning Salmonella is B. certrycke (originally 
Bacterium typhi-murium), the usual host of which is the mouse. 
B. enteritidzs (Gaertner) which occurs in natural infections in rats 
is generally considered the classical type member of the group. 
Other members are B. suipestifer, and many other varieties 
designated by specific names such as “Newport/’ “Stanley,” 
“Thompson,*^ “Dublin,” B. morbijxcans bovis, etc. They possess 
the following characteristics — short, sporeless bacilli, with 
rounded ends; motile with numerous long lateral flagella; Gram- 
negative, grow readily on ordinary nutrient media; readily killed 
by heat, antiseptics, drying or sunlight; can survive for long periods 
at 0® or below; do not produce indole, some produce HgS; ferment 
dextrose and mannitol (with formation of acid and gas); do not 
ferment lactose. 
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Pathogenic members of this group, including B. enteritidis and 
B. suipestijer have the property of producing in the anirnal body 
toxins which are remarkably heat-resisting. At one time the 
organisms of this group were confused with B. paratyphosus B, 
with which they have a close serological relationship, but B, 
paratyphosus B is associated with paratyphoid fever and probably 
never produces food poisoning. 

The three common ways in which food becomes infected by 
Salmonellas are: (1) by the use of the flesh of animals (ducks, 
bovines, pigs, etc.), insufficiently cooked, for foods; (2) by con- 
tamination of food with excreta containing the specific bacteria 
(e.g., by mice or rats); (3) by the handling of food by human 
beings infected from one or other of these animal sources and who 
may discharge the infection in their faeces (two outbreaks during 
1 935 were traced to this source). 

Bacteriological Diagnosis of Salmonella Poisoning, Make cultures 
from the stools (or suspected articles of food) on plates of MacConkey’s medium 
(bile-salt-lactose neutral-red agar). The Salmonella colony appears as a pale 
translucent disc; coli groups appear as opaque red colonies (lactose fermenters). 
Test fermentation reactions to sugars and agglutination reactions. To dis- 
tinguish J5. paratyphosus B from food poisoning organisms, e.g., B, aertrycke, 
use Peach’s medium containing ammonium chloride and rhamnose, JB. aertrycke 
grows on this, but jB. paratyphosus B does not. Sodium d-tartrate 1% in 
peptone water is also useful. B. aertrycke and various other Salmonellas use 
this salt, but B. paratyphosus B does not. After incubation add solution of 
lead acetate to the culture; the occurrence of a heavy precipitate shows that 
the tartrate has not been used; no precipitate (or slight precipitate due to 
carbonate) shows utilisation. — ^Muir and Ritchie. 

Differentiation of Salmonella Pood Poisoning Bacteria, The 
identification of the types by absorption-agglutination tests depends upon the 
fact that each type produces a heat-stable O antigen contained in the bacillary 
body (somatic antigen) and a heat-labile H antigen (flagellar antigen). The 
latter contains group-specific and type-specific components. Some organisms 
in the group are “diphasic,” the group antigen being carried by some bacteria, 
and the type-specific antigen being carried by others. Tl’he determination of the 
O antigen affords a method of assigning an organism to a sub-group. For this 
purpose O -agglutinating anti-sera for representatives of these sub-groups are 
required (JB. paratyphosus A, B. paratyphosus B, B. suipestifer (monophasic) 
and Newport type, B. enteritidis^ etc.). Direct agglutination with one of these 
points to the type of O antigen; confirm by absorption-agglutination. To find 
the phase of a diphasic organism an H-agglutinatmg anti-serum for the mono- 
phasic jB. suipestifer (group phase only) is tested with a formolised suspension 
of the unknown strain. Large flake agglutination shows organism probably in 
group phase and specific phase derivative must be separated from it. This 
can often be done by plating to obtain, separate colonies. Loopfula from each 
of a number of colonies are separately emulsified on a slide in a drop of anti- 
serum (in low dilution) to B. suipestifer (monophasic). Colonies which do not 
agglutinate are presumably in the specific phase. Formolised subcultures 
from these colonies are tested for agglutination with pure specific-phase H 
anti-sera for each member of the sub-group to which the organism has been 
assigned. — ^Muir and Ritchie (Classification of Salmonellas, Sub-Committee of 
International Society of Microbiology), J. Hyg,^ Camb.^ 1934, 3*/, 33:i, 

Staphylococcal Food Poisoning. Staphylococcus aureus 
is considered to be the most important of the bacteria which 
produce gastro-enteritis by the irritative action of substances 
formed in the food by bacterial action. The bacteria need not 
necessarily be alive at the time of ingestion. The toxins which they 
produce in food are not strictly analagous to those of the tetanus 
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or diphtheria bacilli; they withstand boiling without much loss of 
toxicity. Some workers consider that they may be the autolysed 
bodies of bacteria that have lived and died in the food. The 
activity of Staphylococcus aureus as an enterotoxin-producer is 
very variable; some strains produce no toxin in either ordinary 
foods or laboratory media; other strains produce substances which 
arc highly irritant to the gastro-intestinal mucosa. The property 
of producing gastro-toxic substances is not related to the presence 
in large amount of either staphylococcal hemolysin or the dermo- 
necrotic toxin {see p. 954). 

Foods liable to contain toxin produced by staphylococci or other 
bacteria are canned and potted meat or fish, meat or fish pastes ; 
milk; foods containing soluble starch, especially artificial “creams.” 

In twenty outbreaks of food poisoning apparently due to staphylococci, 
affecting 1028 individuals, all of which followed consumption of ‘*ready to 
eat’* ham or tongue, two deaths occurred but neither was attributed directly 
to food poisoning. In many of the outbreaks there was little evidence to 
indicate the source of the staphylococci, or when in the process of manufacture 
or distribution contamination occurred. Study of 37 strains of staphylococci 
isolated from food involved in 1 1 outbreaks demonstrated that the majority had 
lost their power to produce entcrotoxin and to give a positive Stone reaction 
during storage on laboratory media. Enterotoxic and non-entcrotoxic strains 
differ in their agglutination reactions to normal horse serum. — G. G. Slocum 
and B. A. Linden, Amer. J,publ. Hltk, 1939, 25, 1328. 

Report of 31 cases of staphylococcus food poisoning following consumption 
of food prcEJared with hollandaise sauce tvhich was served hot — showing the 
relative stability of staphylococcus toxin to heat. In the severe cases there 
was persistent vomiting, crarnps, profuse diarrhea (in one case blood-tinged) 
and alarming prostration. The acute enteritis subsided in 8 hours and 
subsequent recovery was uneventful. One case was so severe that intravenous 
sodium chloride and dextrose were thought necessary. Cultures of a specimen 
of the sauce gave hjemolytic staphylococci, both aureus and albus. — per ./. 
A met. med. Ass.^ i/1939, 1362. 

A case of acute bacterial food poisoning, due to htemolytic Staphylococcus 
aureuSf ingested in soup, which had been contaminated a week previously by 
a suppurative lesion of the patient’s thumb. Within tw'o or three hours after 
taking the contaminated soup the patient became acutely ill with vomiting 
and diarrhoea. The symptoms of gastro-enteritis increased, and death occurred 
22 hours after the onset. Haamolytic and coagulase-positivc Staphylococcus 
aureus was obtained in cultures from the stomach and from the inside of the 
empty soup tin. — G. C. Dorling, Lancet^ i/1942, 382. 

In staphylococcal food poisoning the incubation period is short (2 to 4 hours) 
compared with 6 to 12 in Salmonella food poisoning. From the staphylococci 
isolated from this type of food poisoning may be isolated a bacteria-free filtrate, 
which, when swallowed, reproduces the symptoms of an acute gastro-enteritis, 
whereas bacteria-free filtrates from Salmonella cultures have been fed in large 
amounts to humans without producing any symptoms. — E. M. Wade, Nav. 
med. Bull, tVash,, 1938, ,y6’, 306. 


Bejel. Syn, Mucocutaneous Syphilis, Non-venereal 
Syphilis. Bejel is the name given by the Arabs to an endemic 
form of syphilis, an afebrile malady with little effect upon the 
constitution, affecting 90% of the Bedouin village population 
along the banks of the Euphrates river in Syria, and usually 
contracted by or from children. It exhibits mucocutaneous and 
periosteal lesions in the early cases, and, after a latent period of 
varying length, late lesions appear in the form of mucocutaneous 
relapse or gummata of skin and nasal and long bones. Bejel is 
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uniformly accompanied by positive precipitation and complement 
fixation reactions* and spirochaetes indistinguishable from 
Treponema pallidum are constantly found in the open lesions of 
early eruption and late relapse. 

The child-syphilis produces two conditions which have hitherto been thought 
to be characteristic of yaws. The one is thickening and fissuring of the skin of 
the soles of the feet, at the point which bears the weight of the body, and cracking 
of the heel. The second is a patchy pigmentation of the skin of the hands. 
— E. H. Hudson, Ann, trap. Med. Parasit., 1936, 30, 3. 

Details are given of 1000 cases of bejel treated with daily intramuscular 
injections of bismuth in the form of sodium bismuth tartrate and bismuth 
salicylate, and receiving an average total of 75 eg. of the metal. Improvement 
was usually immediate, and the healing effect was prolonged beyond the treat- 
ment period. 49% of the patients were improved, and 28% were healed. The 
result of treatment was not known in 13%, and 10% were not changed. 

Bismuth is less toxic and more effective than mercury; it is more suitable to 
the conditions of bejel than the arsenicals, and is also easier of administration, 
less hazardous, and much cheaper, — E. H. Hudson and S. S. Crosley, ./. trop. 
Med. (Hyg.), 1936, 249. 

The apparent absence in bejel of the initial lesion known as chancre in venereal 
syphilis is noteworthy. — ^E. H. Hudson, New Engl. J. Med., ii/I936, 392. 

The view is advanced that bejel is the archetype of syphilis. It is suggested 
that the similar immunology of bejel and yaws stem from their non- venereal 
epidemiology. It may be that the urban portion of the human race, by imposing 
a venereal epidemiology upon the spirochaste, has changed the clinical course and 
the pathology of syphilis, producing in civilised countries a far more serious 
disease than the original syphilis of rural children. — ^E, H. Hudson, Trans. R. 
Soc. trop. Med, Hyg., 1937, June 9, 

Among the Bedouin in Kawait (Arabia) and its outlying desert the word 
“belesh” is used in much the same way as the Euphrates Arabs use “bdel," 
and, as on the Euphrates^ the disease usually begins in the mouth. Of the 
efficacy of bismuth there is no longer the least doubt, and Sobita,^or sodium 
bismuth tartrate, is the preparation of choice. Pain following the injection may 
be avoided by giving it in a solution of 50% glycerin in distilled water and 
advising the patient to rest for 24 hours after injection. — C. S. G. Mylrea, 
Trans. R. Soc. trop. Med. Hyg., 1937, July, 259. 

Throughout much of the Sudan “bag!” (*‘g” usually soft) is a well-known 
disease, and there is no doubt that *‘bejei” and “bagl” are transliterations from 
the same Arabic word. In the Sudan, however, “bagl” is a colloquial word 
with the sole meaning of gonorrhoea. — H. Richards, Trans. R. Soc. trop. Med. 
Hyg., 1937, Nov., 369. 


Blaclcwater Fever. Syn. Melanbric Fever; Malarial 
H. ffi:MOGLOBiNURiA. Blackwater fever is generally characterised 
by the occurrence of severe rigors at the onset with bilious vomit- 
ing, jaundice and hasmoglobinuria. It is not a disease per se but is 
associated with repeated attacks of, or continuous infection with, 
sub-tertian malaria. An association has been noted between the 
quinine treatment of the malaria and the onset of haemoglobinuria, 
but quinine is not the primary cause of attacks of blackwater fever 
since the disease occurs in patients treated with mepacrine and 
pamaquin. The haemoglobinuria of blackwater fever resembles 
that associated with primary haemolytic anaemias and independent 
studies of these diseases have shown a close relationship. Haemo- 
globinuria results when sudden intravascular lysis of red blood 
cells releases haemoglobin into the plasma in amounts sufficient to 
exceed the renal threshold, i.e., when the free haemoglobin in the 
plasma exceeds 100 to 140 mg, per 100 ml. This conclusion is 
based on the effects of injection of solutions of haemoglobin into 
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the blood stream reported by N. H. Fairley (Brit. rned. J., ii/'1940, 
213) and D, R. GilHgan et aL (J. din. Invest., 1941, 177). 

When quinine was ^iven to rabbits, the red blood-cells became less resistant 
in vitro to the lytic action of substances such as sodium taurocholate, but 
quinine alone in concentrations similar to those in the blood did not cause 
hfemolysis. The quinine was thought to accelerate the action of intravascular 
lysins. — E. Ponder and I. C, Abels, Proc. Sac. exp. N.Y., 1936, 34, 162. 

The red blood-cells of malarial patients were more sensitive to haemolysis 
by bile when quinine was given. — G. Mev, D. Birnbaum and I. J. Kligler, 
Trans. R. Soc. trap. Med. Hyg.y 1941, 373. 

The relationship between the activity of the malarial parasites and the 
accelerating effect of the quinine was observed in a patient w’ith mild blackwatcr 
fever; when the malaria was inactive haemoglobinurin was not brought on by 
quinine.' — N. H. Fairley and F. Murgatroyd, Trans. R. Soc. trop. Med. Hyg,, 
1940, 34, 187. 

The plasma of blackwatcr fever patients contains a pigment — ^methaem- 
albumin — which is also present in the plasma after any haemolytic event. — N. H. 
Fairley, Brit. med. J., ii/1940, 213. 

Chronic naalaria leads to hypertrophy of the reliculo-endothelial cells and 
an increase in their normal functions including erythrocyte destruction; the 
formation of an intracellular lysin, or enzyme, nomialljj responsible for the 
destruction of aged red blood-cells is increased and it is liberated into the 
circulation %vhen it becomes fixed at once to the red blood-cells. Sudden 
liberation in large amounts leads to the haimoglobimemia and consequent 
haemoglobinuria of blackwatcr fever. — N. H. Fairley, Trojn. R. Soc. trap. 
Med. Hyg., 1940, 34, 173; Lancet, i/1941, mi. 

25 ml. of blood from a patient w'ith typical black acid urine, containing 
oxyhaemoglobin, and methx*moglobin, and with methaemalbumin in the blood 
plasma, were injected into a normal healthy man. Eleven days later, although 
he had been kept strictly away from possible outside infection, the man 
developed a typical malarial attack, and Plasmodium falciparum rings were 
found in six films of his blood, but he did not develop hjemoglobinuria. In a 
previous scries of 106 persons who received intramuscular injections of blood 
from blackwatcr fever patients, none showed hasmoglobinuria, although several 
developed malaria. Blood transfusions given to the blackwatcr fever patient 
from three different normal donors did not reduce the haemolysis, suggesting 
that normal cells are jtist as liable to haemolyse in a blackw’ater fever patient’s 
blood stream as are the patient’s own cells. It is concluded that there is no 
specific haemolysing strain of malarial parasite and that a circulating haemolysin 
is the active factor that produces the intense haemolysis of blackwatcr fever. 
— H. K. Foy and A. Mounjidis, Trans. R. Soc. trap. Med. Hyg., 1941, 33, 119. 

Prophylaxis. Malaria prophylaxis is also the method for the prevention 
of blackwatcr fever, i.c., quinine should be taken regularly and in sufficient 
doses, and on leaving a malarious district quinine or mepacrine should be taken 
continuously for at least six months. 

Treatment. Absolute rest in bed is essential; the patient should never be 
moved from the place where he is taken ill. Plenty of fluids should be given 
and large doses of alkalis (c.g., sodium bicarbon.atc) administered either by 
mouth or intravenously. The ordinary antipyretics should not be used; 
frequent sponging is usually sufficient. Blood transfusion has proved of value 
in many cases. 

Ten cases successfully treated by Atcbrin and Campolon injections, Campo- 
lon, besides being a powerful stimulant of the luematopoietic sy3t<;m exerts a 
specific action upon the liver function. — H. E. Natimann, per Trap, Rk. Bull., 
1936, 523. Two cases successfully treated with large doses of Campolon alone. 
— I. H. Otto, ibid. Of 10 cases treated with Atebrin and Campolon only 1 died 
as compared with 7 deaths among the 13 cases treated by other methods 
previously. — A. Corman, ibid., 524, 

Blood transfutsion has been systematically employed in the treatment of black- 
water fever in Southern Rhodesia over a period of 5 years and it is felt that it 
is an important life-saving measure. It must be inscitutetl, however, in the 
early stages of the dia<’ase and the transfusions must be repeapid until there is 
haematologicai evidence of active erythropoiesis. While slavish adherence to 
actual red cell counts as a guide to transfusion is not advocated, the broad 



880 THE EXTRA PIIARMACOPCEIA 

principle may be adopted that a count of 2,SOO,000 to 3,000,000 with a 
reticulocyte count of 5% or less warrants its erriployment, while a rapidly 
increasing reticuIoc 3 ^tosis in association with am improvement in the count 
serves as an indication that it may be discontinued. The blood should be 
given slowly and the total volume of citrated blood administered at any one 
time varies between 350 and 450 ml. — ^W. K. Blackie, Lancet^ ii/l937, 1124. 

In the mild type of blackwater fever recourse to blood transfusion is un- 
necessary; blood transfusion is definitely contra-indicated in the anuric cases, 
in factj it appears to aggravate the condition and has not been found to improve 
the urinary secretion. In the toxic polyuric type of case, blood transfusion 
is of distinct value. There is, however, no evidence to show that blood trans- 
fusion has any effect in reducing the period of hsemolysis, but it counteracts the 
tendency to development of a severe grade of anaemia.- — P. Manson-Bahr, 
Med. Annu., 1939, 61. 

Transfusion, even in moribund cases with red cell counts as low as 800,000 
per c,mm., is a life-saving measure provided that renal function is being 
maintained. — Foy et al.^ Trans. R, Soc. trap. Med. Hyg.^ 1941, 35, 119. 

Blastomycosis. Two forms of the disease are recognised; 
(a) the cutaneous form of blastomycetic dermatitis of Gilchrist, 
which commonly affects the face, back of the hand and front of the 
leg. The causative organism" is Cryptococcus gilchristt, which is 
spherical, rjesembling a yeast cell, and has a doubly-refractile 
capsule; there are no endospores and reproduction is by budding. 
In artificial media it forms long mycelial fragments, but these are 
not seen in the parasitic phase; (b) the systemic form (California 
disease) caused by Coccidioides which is larger than the 

cryptococcus and reproduces chiefly by endosporulation. It has a 
doubly-refractile capsule containing many spores; hyphae are 
formed only on artificial culture media, not in pathological lesions. 
The organism commonly gains entrance to the body via the 
respiratory tract. Any organ except the intestines may be affected 
but the commonest is the lung. The fungus may be detected by 
adding a few drops of a solution of sodium hydroxide to the pus and 
examining it unstained. The disease is mostly confined to the 
U.S.A. and is rare elsewhere though some cases have been reported 
fmm India. (For a description of blastomycosis and blastomycosis- 
like infections see L. M. Smith, J, Amer. med. Ass., ii/1941, 200.) 

Treatment, Large doses of iodides (20-60 gr., t.i.d.) are said to be specific 
for the cutaneous form. The systemic form is almost invariably fatal. Good 
results from intravenous injections on alternate days of 2 to 8 ml. of 1 % solution 
of tartar emetic and h skin unit of unfiltered X rays at intervals of from 10 to 
1 4 days, the injections being spread over 3 to 4 months. — C. C. Tomlinson 
and P. Bancroft, J. Amer. med. Ass., i/1934, 36. 

Botulism* An acute variety of food poisoning caused by 
Clostridium botulinum (B. botulinus) of which there are three 
types A, B and C. The exotoxin, which is present in infected food, 
acts on the nervous system. Any animal or vegetable food may be 
infected, but the commonest examples are canned or potted 
vegetables (especially home-canned, when sterilisation has not 
been effectively carried out); less often meat eaten uncooked. 
Outbreaks have been traced to potted meat paste prepared from 
wild duck (Loch Maree outbreak, 1922 — Brit, med, J., i/1923, 
279); ‘‘Vegetable brawn*’ (London outbreak, 1935 — Rep. med. Offr 
Minist, Hlth, Lond., 1935, 157); canned spinach, runner-beans. 
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olives; sausage and smoked ham eaten raw (Germany and 
elsewhere in Europe). 

Clostridium botulinum is a normal inhabitant of soil; it is a 
Gram-positive, anaerobic, spore-forming organism about 4“6/x in 
length; in straight rods with rounded ends and 20-30 lateral 
flagella; the spores are oval and subterminal; growth occurs in all 
the usual media anaerobically. There are three types, A, B and C. 
All types ferment glucose but not lactose or sucrose; types A and B 
are proteolytic, type C is not. All types produce a soluble exotoxin 
in nutrient media; type A toxin is the most powerful and is 
responsible for most fatal cases of botulism; type B toxin is less 
toxic and no cases due to it have yet been reported in Great 
Britain; type C toxin is still less dangerous and so far no human 
case due to it has been described. The optimum temperature for 
toxin production is 37®. The spores are highly resistant to heat 
and will survive two hours moist heat at 100®. 

The organism acts on the peripheral nervous system; it is not a gastro- 
intestinal irritant. The most characteristic symptoms are the following: 
disturbance of vision spears early, including dimness of vision, mydriasis, 
diplopia, and loss of reflex to light stimulation; later there is complete loss of 
accommodation. Another group consists of a feeling of throat constriction and 
difficulty in swallowing and talking. 'There may be complete paralyois of 
the pharyngeal muscles. Eventually there is complete aphonia. General 
muscular weakness is a characteristic^ feature, while there may be inco-ordina- 
tion of muscle movement. Inhibition of the secretions is characteristic, 
especially dry mouth and pharynx. While in the initial stages diarrhma may 
occur, the characteristic feature is marked constipation. I'lierc is no rise in 
temperature, and sensory disturbances are entirely absent.— Sir W. Savage, 
Brit, med ii/1942, 5«5. 

Botulinus Antitoxin (Scrum Antibotulinum, U.P.C.). 'There is no 
official standard of potency. A supply of botulinus antitoxin is maintained 
under the’ control of medical oflicers of health at sixteen provincial centres in 
Great Britain and is also available at the Ministry of Health, Whitehall, London, 
S.W., at any hour of the day or night. No antitoxin should be used containing 
less than 100 units per ml. (1 unit is defined as the amount of serum requin-d 
to neutralise 100 minimum lethal doses of toxin for guinea-pigs). Douine: 
Prophylactic for persons who have consumed infected food but not yet developed 
symptoms — 10 mi. inti-aniuscularly. 

Treatment, Prompt administration of type-specific antitoxin is e^isential 
to prevent the fixation of toxin by the tissues. 10 ml. of antitoxin mixed with 
100 ml. of normal saline may be given intravenously by gravity, or the anti- 
toxin may be given with a continuous drip glucose-saline. 'There is no limit 
to the total amount of antitoxin which may be given; the 10 ml, df/se should Ite 
repeated hourly until the paralysis ceases to progress. 'I'he possiliility of serum 
reaction should be ignored in view of the gravity of the condition. Respiratory 
paralysis should be treated with some form of mechanical respirator, — W. M. 
Scott, Brit, Encycl, med, Pract.y 2^ 589. 

The demonstration of botulinus toxin in the blood, apart from the demonstra- 
tion of Cl, botulinuunt should be of value in the diagnosis of the disease. It is 
generally believed that the amount of botulinus toxin necessary to produce 
symptoms in the patient is so minute as to preclude its detection in the blood, 
but Bergmar Insulander and Lindblad {Acta med, Scandinav., 1935, Hit 496) 
demonstrated botulinus toxin in one case on the 7th day of illness and in another 
on the 10th day. The presence of botulinus toxin in the livers of three persons 
who died of botulism was demonstrated in an extract made by triturating SO g. 
of liver with 50 ml. of normal saline solution, I ml. of this extract injected 
intraperitoneally into guinea-pigs, or O-S to 1 ml. similarly injected into mice 
caused death from experimental botulism. In one case blood collected from 
the patient before administration of antitoxin injected intraperitoneally into 
mice in doses of 0-S ml. gave symptoms of experimental botulism. — H. J. 
Schreider and H. Fisk, J. Amer. med, Ass., i/1939, 2299, 
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Differentiation of General Food-poisoning and Botulism, A com- 
parison of the symptomatology, incubation period, treatment, mortality, and 
investigative procedure in the two types of tbod poisoning:— 


General food poisoning 


Botulism 


Incubation 

period 

Symptom- 

atology 


Usually 3 to 8 hours; rarely over 12 

Sudden onset; nausea, vomiting, 
abdominal pain, prostration, diar- 
rhoea, and rise of temperature. 


Case infec- 
tivity 
rate 

Mortality 
Investiga- 
tive pro- 
cedure 


High 


Otol% 

1 . Use incubation period for basis 
of determining the causative 
meal. 

2. Always suspect freshly cooked or 
warmed-over foods. Preserved 
foods are rarely at fault. Foods 
are apparently good as to taste, 
appearance, odour and texture. 

3. Bacteriologic examination of ex- 
creta of patients and the suspected 
food for the paratyphoid group 
and other organisms. Feeding of 
white mice and perhaps other 
laboratory animals with suspec- 
ted food, both direct and by 
stomach tube. Likewise, injec- 
tion and feeding of filtrates of 
bacterial organisms isolated from 
suspected food. 

4. Bacteriologic and epidemiologic 
search for human carriers and 
possible contamination from 
animal sources, especially rats. 
Sanitary survey of source of sus- 
pected food, especially important 
where cream fillings or sauces are 
involved and the staphylococcus 
is the predominating organism. 

5. Complications ; App endi citis , 
cholecystitis, persistent elevation 
of temperature (paratyphoid in- 
fection). 


Usually 24 to 48 hours. 

Delayed onset; marked mus- 
cular weakness; gastro-in- 
testinal symptoms, rare; 
disturbances of vision with 
diplopia and blepharoptosis; 
loss of ability to swallow and 
talk; constipation, rapid 
pulse and subnormal tem- 
perature; rarely any pain; 
death from respiratory fail- 
ure. 

Usually 100%. 


Over 60% 

1. Use incubation period for 
basis of determining the 
causative meal. 

2. Always suspect preserved 
foods; likewise, meat pro- 
ducts such as sausages. 
Spoilage of foods is noted 
in many instances. 

3. Test ot suspected food for 
toxin by animal inocula- 
tion; mice, guinea-pigs or 
rabbits. Test for type with 
specific antitoxin. Culture 
of suspected food for the 
presence of spores, partic- 
ularly if food has been 
previously boiled. 


4. Search for domestic ani- 
mals, such as chickens with 
symptoms of limber-neck, 
for corroborative field and 
laboratory evidence. 


5. Complications: Broncho- 
pneumonia. 


Treatment 


Supportive and eliminative 


6. Human outbreaks are us- 
ually due to Type A toxin. 

Botulinus antitoxin, specific 
type; absolute quiet; elim- 
inative; and glucose solu- 
tions. 


-J. C. Geiger, Publ, Hlth Bep., Wash,, 1937, 766, 
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Cerebrospinal Fever, An acute epidemic disease, charac- 
terised by profound disturbance of the central nervous system, 
indicated at the onset chiefly by shivering, intense headache or 
vertigo, or both, and persistent vomiting; subsequently by 
delirium, often violent, alternating with somnolence or a state of 
apathy or stupor; an acutely painful condition with spasm — some- 
times tetanoid — of certain groups of muscles, especially the 
posterior muscles of the neck, occasioning retraction of the head 
and an increased sensitiveness of the surface of the body. Through- 
out the disease there is marked depression of the vital powers, not 
infrequently collapse, and during its course an eruption of vesicles, 
petechial or purpuric spots, or mottling of the skin, is apt to occur. 

The chief predisposinfl: causes are overcrowding, inadequate ventilation 
nasopharyngeal catarrh, the introduction of susceptible persons into a com- 
munity, and the virulence of the organism. Late winter and spring form the 
meningococcal seasons in Europe, the disease being most prevalent in February 
and March. Children under ten are the most susceptible, adolescents and 
young adults next. Males seem to be twice as often affected as females. The 
introduction of sulphanilamide and sulphapyridine therapy has completely 
transformed a protracted and highly dangerous disease into a relatively minor 
malady. The mortality, which used to range from 25 to according to 

age, has fallen to 5% or less, irrespective of age. — Med. dnm.^ 1941, 66. 

Chronic meningococcal septicaimia, though not rare, is commoner when 
cerebrospinal fever is prevalent; it is probably often overlooked and regarded 
as subacute rheumatism, infiueiuja or trench fever. 17 cases of chronic 
meningococcal septiciemia without meningitis were reported during an epidemic 
of cerebrospinal tever in the B.E.F. in France. Meningococcus isolated in only 
3 cases. Clinical picture characteristic. Onset sudden and acute, with fever, 
severe headache, migratoi'y pains in joints and muscles; a few days later a skin 
eruption appears, the commonest being pink or red macules, papules and 
nodules which may be painful and tender. Pyrexia 10(>"F. to loS^F. may 
persist intermittently for weeks or months if untreated; remarkable freedom 
from debility. Complications include bacterial endocarditis, nephritis and 
epididymitis. Terminates in 24 hours dramatically with sulphapyridine. — ^A. W. 
Stott and W. S C. Copeman, Lancetf i/1940, 1116, 

Bacteriology, The meningococcus {Diplococcus Intracelhdarh mmingitidh) 
responsible for the disease, is a small coccus U'8 to 1 p in diameter and resembles 
the gonococcus, M. catarr halts, M, flaws, etc., in morphology, being usually 
intracellular. It stains readily with basic aniline dyes but is non-staining by 
Gram’s method. It ferments maltose and glucose, with production of acid, 
but has no action on sucrose or lactose. 

Cultivation, I'he organism can be cultivated aerobically outside the body, 
but the conditions for its growth are somewhat restricted. Either agar with 
the addition of serum, ascitic fluid or blood, or boiled blood-digest agar is 
suitable. The optimum reaction is pH 7*5 and optimum temperature 37'*; 
growth does not take place below 25” and even at 37'* special precautions must 
be taken to prevent drying. 

In the preparation of a medium for culture purposes most attention has 
been directed to the readiness and abimdancc with which growth takes place, 
but retention of virulence of the organism should also be a criterion of suit- 
ability. Murray and Ayrton found that retention of virulence depends upon 
substances contributed by the digest used as a basis and that the addition of 
an extract of polymorphonuclear leucocytes raises the virulence in nitre.— Muir 
and Ritchie. 

In view of the fact that a large proportion of the patients will have received 
sulphonamide therapy before culture of cerebrospinal fluid or blood can be 
carried out, the successful recovery of the meningococcus cannot be so readily 
assured as it was before the introduction of this group of drugs. In order to 
overcome the bacteriostatic effect of the sulphonamide derivatives, the addition 
of p-aminobenzoic acid (5 mg. per 100 ml.) to the cerebrospinal fluid or the 
blood culture medium is recommended. — W.O. Memo, on Cerebrospinal Fever 
among Troops, 1942 
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By the use of the following medium, growths of menmgococci have been 
obtained with material which was negative on microscopical examination and 
dso on attempts at cultivation on the usually employed media. One part stock 
nutrient agar is added to 6 parts of broth, and a 10% glucose solution is added 
to give a concentration of 0-1%. The medium is tubed in small tubes (10 cm. 
X 1 cm.), 4-5 ml. being added to each tube and autoclaved. When sufficiently 
cool 0-5 ml. of human or rabbit serum is added sterilely to each tube. The 
final reaction should be pH 7-2 to 7*4. The spinal fluid is centrifuged for 
5 minutes at 2000 to 3000 r.p.m. and the sediment inoculated into the culture 
tubes the contents of which have been raised to body temperature. After 
18 to 24 hours a disc of growth appears. — ^J. Gurevitch and 1. J. Kligler, per 
BuU. Hyg., 1936, 941. 

The meningococcus possesses both *|rough” and ‘‘smooth” strains. Rough 
cultures are likely to be less potent antigens for the production of serum than 
smooth cultures. — G, F. Petrie. 

Agglutination Reactions. On the basis of direct agglutination tests 
Griffiths has classified meningococci into two groups (I and 11) and this classifica- 
tion has now replaced the original classification into four types by Gordon 
(see Vol. I, p. 1035); Group I is more complex in antigenic structure than Group 
II and this may be associated with increased virulence. The serum of patients 
with meningococcal meningitis usually gives agglutination reactions to the 
meningococcus about the 4th day of the disease at a dilution of 1 ; 50, rising 
later to 1 : 1000. 

West’s Swab for taking swabbings from the posterior wall of the pharynx 
consists of a wire in a bent g;^lass tube and resembles Bellock’s sound in glass 
instead of metal. These obviate the use of a tongue depressor. Inoculations 
are made direct on to Nasgar Medium and grown for 24 hours. Likely colonics 
can be cultivated on plates and incubated at 37^* and at 23*^. Colonies growing 
at 37** and not at 23® and having the requisite appearance are taken as meningo- 
cocci. (N.B. — ^Whatever medium is used cultures must always be prepared 
immediately.) 

Meningococcal Conaplement-Fixation Test. Technique used, that of 
the standard Wassermann reaction (No. 1 in Spec. Rep. Ser. med. Res. Coun. 
Lond.f No. 14), but instead of using a mixed suspension of local strains of 
meningococci all four types are included in known proportions. A saline 
suspension of pure cultures used containing in each ml. 99 million Type HI, 
60 million Type I, SO million each of Types II and IV. Complement-fixation 
with meningococcal antigens appears in serum of at least 75% of cases of cerebro- 
spinal fever, and a positive reaction in a case with meningeal si^mptoms is 
practically diagnostic of a meningococcal infection, though a negative reaction 
does not necessarily exclude this. — A. Cookson and J. E. Sinclair, Lancet^ 
ii/1933, 634. 

The polyvalent precipitin reaction with polyvalent antimeningococcal horse 
serum and the centrifuged spinal fluid is a reliable method of diagnosing 
meningococcal infections of the cerebrospinal sy8tem.-~*’B. G. Macgraith, 
Lancet, i/1935, 545. Also Lancet, i/ld34, 17. 

Transmission, The old view concerning transmission was that the organism, 
by whatever way transferred, gained lodgment in the naso-pharynx and thence 
migrated to the base of the skull and the meninjgea. The present view is that 
infec^on takes place by direct contagion and that it is primarily a blood infection 
localising later in the central nervous system — ^indeed, it frequently remains 
confined entirely to the blood stream, not invading the central nervous system 
at all, and it is now usual to make blood cultures, as well as spinal fluid ones. 

Treatment, The specific remedies are, at the present time, almost entirely 
confined to drugs of the sulphonamidc series. The addition of specific serum- 
therapy to chemotherapy does not appear to influence the course of the disease. 
There are four sulphonamidc derivatives the value of wliich in the treatment 
of cerebrospinal fever has been substantiated, namely, sulphanilamide, sulpha- 
pyridine, sulphathiazole and sulphadiazine and of tnese sulphadiazine would 
appear to be the most suitable and the least toxic (cf, Vol. I, p, 962); it has the 
added advantage of producing with the same dosage a more sustained higher 
average blood level than the other derivatives. — W.O. Memo, on Cerebrospinal 
Fever among Troops, 1942 (H.M.S.O.): see also Tfie Medical Use of Sulphon* 
amides, Med. Res. Coun. War Memo, No. 10, 1943, 
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Chagas* Disease. Syn. South American Trypanosomiasis. 
A disease occurring in parts of South America, and particularly in 
Brazil, due to infection with the trypanosome Schizotrypanum 
cruzif transmitted by the bite of the reduviid bug, Triatoma 
megista. The trypanosomes are found in the peripheral blood only 
for a short tiine after infection, after which they assume a Leish- 
manial form within the cells of different organs where they undergo 
division and from time to time pass back into the peripheral 
circulation. The acute form of the disease is usually met with in 
infants under 1 year. In infants and young children the illness 
commences with a febrile disturbance, the temperature in severe 
cases rising to 104**F. A very common early sign is sw^elling of the 
eyelids and face; the oedema is firm, elastic and painless, and may 
be so marked that the eye cannot be opened. It is believed that 
the bugs bite the closed eyelids or the neighbouring regions of the 
face and the child inoculates the wound or the conjunctiva by 
rubbing in the infected excreta. In extreme cases the cedema may 
spread widely and involve the extremities and even the whole body. 
Associated with the oedema is an adenitis. There is progressive 
ansemia and the pulse is frequent, the tachycardia being inde- 
pendent of the temperature. The liver and spleen are enlarged. 
In severe cases nervous symptoms, such as irritability, convulsions, 
twitchings and clonic contractions have been described. The 
acute stage of the disease is of short duration. Among the severe 
cases which arc met with, as a rule in very young children, a 
considerable proportion of deaths has been recorded. In cases 
surviving the acute stage the temperature usually returns to normal 
within a few weeks, and with the fall of temperature t^panosomes 
disappear from the blood and the oedema and other signs subside. 
There seems to be a prima facie case that American trypano- 
somiasis may be responsible for a good deal of the heart disease 
which is apparently so common in certain endemic areas in Brazil, 
Uruguay and the Argentine, and the cause of so many early deaths. 
The chronic cardiac form of the disease may be a sequel to an acute 
infection in infancy or the consequence of repeated infection in 
later life. If this should eventually prove to be the case then 
American trypanosomiasis will assume a pathological significance 
of the first magnitude. — Warrington Yorke, Trap. Dis, Bull.f 1937, 
275. 

Chaf);as who first described the disease in 1913, laid stress on the involvement 
of the thyroid gland, but this has since been the subject of much criticism and 
there is no evidence from experimental inoculations of animals that the 
trypanosomes especially involve the thyroid gland. A serological reaction for 
the diagnosis of the disease in cases in which trypanosomes cannot be found in 
the blood viras devised in 1913 by Guerreiro and Machado, In this reaction 
(the Machado Reaction) extracts of the heart or spleen of infected puppies 
arc used as antigen, but these extracts vary widely in tneir activity. A modinca- 
tion of the reaction by Kclser (Atner, J. trop. Med.t 1936, itf, 4U5) uses cultures 
of S. cruzi as antigen. If the specificity of this reaction can be established it 
may throw light on the chronic effects of this infection and enable the geo- 
graphical distribution of the infection to be worlicd out. — Lancet, j/1940, 417. 

The complement fixation test is of distinct value not only in identifying actual 
cases of Chagas’ disease but in revealing the incidence of the infection. A 
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survey carried out in Panama indicates that the disease and the human carriers 
of the orcanisms are more common than has been supposed. — C. M. Johnson 
a^ R. A Reiser, Amer, J. trap. Med., 1937, 385. 

Chancroid. Chancroid (“soft sore”) is ulceration of the external 
genitals caused by infection by Ducrey’s bacillus {H. ducreyi), 
usually running an acute course and destructive of tissue. The 
causal organism is specific — ^it is an anaerobic bacillus difficult to 
identify and culture. The incubation period is short, usually 
1 to 3 days, but occasionally it may be a week or longer. 

The disease is relatively uncommon in Great Britain, but is 
common in Europe, especially in Mediterranean ports, and in the 
East. In Britain, cases are not rare among sailors and those 
returning from the East. Males are affected more than females. 
There are usually several ulcers situated in the coronal sulcus or 
on the glans penis or on the inner surface of the prepuce. The 
appearance of several ulcers in succession is of value in distinguish- 
ing chancroid from syphilitic chancres. The ulcers are shallow 
with undermined edges and angry red base; they spread rapidly 
and fresh areas of ulceration develop rapidly by contact infection. 
The surrounding tissues are not usually toughened, though they 
may be oedematous. The ulcer is generally more flexible than the 
primary chancre of syphilis. The inguinal lymph glands are 
enlarged and tender; there is often redness and induration of the 
dorsal lymph vessels of the penis. The ulcers increase rapidly in 
size and may penetrate deeply and a large area of the penis may be 
destroyed, exposing the urethra. If the patient has a long and 
tight prepuce the ulcer may become gangrenous (the condition of 
phagedena). 

Even when the clinical features appear sufficiently distinctive it 
is advisable to examine the exudate from the sore for Treponema 
pallidum, Ducrey’s bacillus and Donovan bodies (granuloma 
venereum) and the blood should be tested for Wassermann reaction. 

Diagnosis, The specific test for chancroid is Xto-ReensterAa*s test. This 
consists in the intradermal injection of a vaccine of H. ducreyi (e.g., Dmelcos 
vaccine). An injection of 0*2 ml. is made in the forearm and a control injection 
of 0*2 ml. of sterile saline is made about 6 inches away. A positive reaction 
consists in the production within 48 hours of an area of redness and swelling 
about 1 inch in diameter at the site of the vaccine injection. A positive reaction 
does not necessarily indicate active infection — it is given by all patients who 
have at some time suffered from the infection. A more direct method of 
diagnosis is to inoculate a few drops of pus from a bubo into the chorio-allantoic 
membrane of an 1 1-day old chick embryo; the organisms are easily demonstrable 
in the amniotic and allantoic fluids at the end of 48 hours. — K. Anderson and 
J. S. Snow, Amer. J. Path., 1940, iff, 269. 

The identification of the Ducrey bacillus in smears stained by the Unna- 
Pappenheim method (methyl ^reen pyronine) is the most important single 
diagnostic criterion of chancroid infection. The intradermal reaction to Ducrey’s 
vaccine was foimd to be specific and positive in about 95% of cases, Ducrey’s 
vaccine test is most important when results arc negative to exclude active 
chancroid disease. 0*1 ml. of Ducrey’s vaccine is injected intradermally — at 
the end of 48 hours a papule 10 mm. in diameter surrounded by a zone of 
erythema 5 mm. wide denotes a positive reaction. The test is positive for the 
first time 8 to 1 5 days after the appearance of the local lesion. A positive reaction 
means that the patient has, or has had, a chancroid lesion. There is no reversal 
of the reaction after successful therapy. — ^B. A, Kornblith, A. Jordy and L. 
Chargin, J. Amer. med. Ass,, i/1941, 2150. 
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Treatment* Specific treatment consists of uijections of a vaccine of 
Ducrey^s bacillus and is usually rapidly effective. Intravenous injections are 
given at intervals of three days and the dose steadily increased. Injections are 
followed by a pronounced general reaction with pyrexia of about 103°F. If 
Dmelcos vaccine is not available many cases respond to T.A.B. intravenously 
in doses of 150 million. For local application eusol baths and soaks repeated 
every four hours are effective. — Robert Lees, Practitiorwr^ ii/1936, 183, 

Better results are stated to be obtained with sulphanilamide {see Vol. I, p. 952), 

Cholera. The Vibrio choleras or comma bacillus when freshly 
isolated has the appearance of a short curved rod looking like a 
comma, but after long subculture the organisms lose their curved 
shape and are like small granules which stain poorly. They are 
from 1 to 4 /i, in length and about 0-2 to 0*4 /x in breadth, arranged 
singly, in S-shaped or semicircular pairs, or in short chains; in 
fluid media spirals are often formed. Freely motile, one terminal 
flagellum. Gram-negative; non-sporing; non-acid-fast. 

Cultivation^ The vibrios grow best in presence of abundant 
oxygen. One of their characteristic features is rapid growth in 
peptone water (1% peptone with 0*5% of NaCl); a delicate 
membrane forms on the surface in 6 to 9 hours. Optimum 
pH, 8*0 to 9*0 (limits for growth 6*4 to 9-6). The optimum 
temperature is 37® (limits 16® to 42°). They are killed by exposure 
to 55® for 1 hour, but will survive a temperature of —10® for 
several hours. They do not rapidly multiply in ordinary sewage, 
being outgrown by putrefactive bacteria; they are rapidly killed 
by complete drying and hence are not disseminated in dust. 

Hcemolysin Formation. So many factors have been shown to 
influence hsemolysin formation that it is unwise to place too much 
reliance on this property as a means of distinguishing Vibrio 
cholera from non-pathogenic vibrios. 

In general, it may be said that the cholera vibrio does not 
produce a hsemolysin but the El Tor and many non-cholera 
vibrios can do so. Hasmolytic activity is commonly tested for by 
growing the organism in broth at 37° for 3 days and then adding 
1 ml. of the culture to 1 ml. of a 5% suspension of washed sheep 
or goat red blood-cells; the mixture is incubated for 2 hours at 
37° and the results are read after the tubes have stood in the cold 
overnight. 

Antigenic Structure. The cholera vibrio produces a heat- 
labile H antigen and a heat-stable O antigen. The H antigen is 
common to the cholera vibrio and a group of cholera-like vibrios, 
but the O antigens are more specific and are used as a basis of 
classification. (For details of the sub-divisions of the heat-stable 
O antigens see A. D. Gardner and K. V. Vankatraman, J. Hyg* 
Camh.y 1935, 2, 262. These authors suggest that the bacterio- 
logical proof of “cholera*’ or a cholera carrier should rest on the 
isolation of a non-haemolytic vibrio with the specific O antigen of 
Sub-group 1.) 

Fermentation Reactions. V. ckolene produces acid without from 
glucose, laivulose, galactose, saccharose, mannose, mannitol, maltose, starch 
and dextrin, and dili'erent strains vary in their action on lactose 
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Dieudo]iii4*8 Medium for facilitating isolation of Vibrio cholera from feces:— 
N/1 KOH solution is added to an equal quantity of defibrinated ox blood and 
heated at 100® for 1 hour. Thirty parts of this mixture are added to 70 parts of 
nutrient agar made neutral to litmus and the mixture kept for a day or two. 
When ready for use the medium should have a pH of 9*0 to 9-6-^at a lower pH 
coliform and other organisms grow and the medium is not selective; at a higher 
pH the growth of the cholera vibrio is inhibited. 

Transmission* Under war conditions the cholera “carrier*^ is undoubtedly 
the most important factor in spreading infection, though the part played by 
water, food, fomites, flies and faulty conservancy methods must also be kept in 
mind. Vibrios have been found in the faeces of flies for 24 to 36 hours after 
ingestion of infected material by the insects. Whereas vibrios often disappear 
from the faeces of patients in three or four days, the healthy cholera carrier may 
go on passing vibrios for two months or longer, though usually the carrier only 
excretes vibrios for a week or ten days. In India cholera vibrios have been 
known to live as long as 17 days in stools kept in the dark and with evaporation 
prevented. The average time of survival is shorter in hot weather, from one 
to two days in June, compared with seven days in February. — W,0, Memo, 
med, Dis.t 1941. 

prophylaxis. Anti-cholera inoculations not only give a considerable 
degree of protection, but lessen the risk of a fatal issue. The dose should be 
at least 12,000 million bacilli given in two injections at 7 or 10 days* interval, 
and repeated after the lapse of four months. When possible, all indigestible 
diet should be avoided and special care is needed as regards fruit, raw vegetables 
and meat jellies; lettuce, celery, melons and cucumbers are especially dangerous. 

Treatment, Absolute rest in bed is essential; no food while the disease is 
active; the surface of the body must be kept warm and intravenous saline given 
to relieve the cramps; fluid should be given in sips. For the most part drugs are 
of little use, but the Indian practice of treating the premonitory diarrhoea by 
giving half-an-ounce of castor oil with a teaspoonful ol brandy is probably wise. 
Kaolin is of value and Tomb’s essential oil mixture {see Vol. I, p. 1156) gives 
encouraging results. The standard treatment for cholera, however, is that of 
Rogers, which is based on the fact that not only is the water content of the blood 
reduced by an amount varying from one to two-thirds, but there is also a loss 
of saline constitutents. (For a full description of Rogers’ treatment see W.O. 
Memo, med, Dis.^ 1941). 

Colibacillary Infections. The Bacillus coli group includes a 
variety of types, B. coli communis is a normal inhabitant of the 
intestines, but becomes virulent in certain conditions. It becomes 
much more virulent in the presence of intestinal infections such as 
typhoid, amoebic dysentery, bacillary dysentery, etc. The Bacillus 
coli is present in an infant a few hours after birth. 

The typical characters of B. coli communis are as follows: — 
Gram-negative bacillus, 2-4^ long and 0*5/;t broad, producing 
acid and gas in glucose and lactose broths, acid and clot in milk, 
indole in peptone water and fluorescence in neutral red. 

Cultivation. Pus, or centrifuged deposit from urine, should be inoculated 
on to MacConkey’s bile-salt-lactose neutral-red agar; bile salt inhibits growth 
of organisms except the coli-typhoid group. Colonics of B, coli on MacConkey’s 
medium have a rose-pink colour. To obtain satisfactory growth of other 
organisms in a mixed infection make cultures on blood agar as well. 

Voges and Proskauer’s Reaction. Glucose-peptone solution inoculated 
with culture, incubated 2-3 days; 1 ml. of 10®/o KOPI added and allowed to 
stand several hours at room temperature. Positive reaction is red fluorescence, 
due to formation of acetyl-methyl carbinol which in the presence of oxygen 
and alkali is oxidised to diacetyl; colour attributed to interaction of diacctyl 
and some cornponent of peptone. This reaction is not given by B. coli covi- 
munist B, coli communioTf Pneumobacillus type, or B. coli afiarogenes; a positive 
reaction is given by B, lactis arogenes and B, cloaca type. 

O’Meara’s modification is to add to the culture a small quantity of creatin 
and 5 ml. of 40% NaOH, A pink colour without fluorescence is developed in 
a few minutes. 
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Methyl-Red, Reaction* Culture in 0-5% peptone, 0*5% dextrose, 0*5% 
dipocassium hydrogen phosphate and 3 drops neutrsu red solution (neutral 
red 0*1 g., alcohol 300 nil., distilled water to 500 ml.) for 3 days. Red colour «> 
“methyl red positive,” yellow colour- “methyl red negative.” Positive arc 
J5. colt communis^ B, coU communior^ PneumobacUlus type, B. coU <mesrog€nts\ 
negative are J5. lactis cerogenes and B. cloaca type. 

Koser’s Medium* 1*5 g. sodium ammonium hydrogen phosphate, 1 g. 
potassium dihydrogen phosphate, 0-2 g. magnesium sulphate and 2 g. sodium 
citrate in 1 litre distilled water, B. colt communis^ B. coli communior and B, colt 
aneerogenes cannot utilise salts of organic acids as a source of carbon; hence 
these do not grow in this medium. Growth (visible turbidity in 10 days) does 
occur with B> lactis arogencSf PneitmobaciUtts type, and B. cloaca type which 
can utilise the citrate. 

The common types of lactose fermenters from the human and animal intestines 
have no effect on adonitol and inosite, fail to give the Voges and Proskauer 
reaction, yield a positive methyl red reaction and fail to grow in Koser’s synthetic 
medium. — Muir and Ritchie, 

For further characteristics see B. typhosus and Bacteriological Examination 
of Water, this volume, p, 858. 

Cysticercosis. This is the term given to infestation of man by 
Cysticercus celhilosce^ the cystic stage of the tape worm, Teenia 
solium. The adult worm is a parasite of man alone and normally 
the larval stage is passed in swine, the infested flesh being known 
as **measly pork.” The tapeworm is a rare parasite in England 
but is common in Asia and many parts of Europe, especially 
Germany. Primary cases of cysticercosis are rare in this 
country, but it is now becoming recognised as a common cause of 
epilepsy in British soldiers returning from service in the East, 
especially India. 

Infestation in man occurs from ingestion of the eggs in uncooked 
pork or ham, contaminated uncooked vegetables, etc. Within a 
month of ingestion of the ova the parasite begins to develop in 
favourable sites, usually the voluntar^^ muscles and the brain, and 
within 4 months the embxyo is fully formed within its cyst, which 
is about f inch long and ;} inch broad. While alive the cyst appears 
to cause little reaction beyond the development of a fibrous capsule 
in the adjacent tissues, but on its death, which occurs after an 
interval of 3 to 6 years or longer, it acts as an irritant foreign body, 
its disintegration being followed by the liberation of toxic products 
and swelling of the cyst capsule by fluid. 

Normally, three clinical stages may be recognised: (1) The incubation period. 
This is difficult to establish though it should be noted that individuals rarely 
show signs of the established disease within two years of proceeding to an 
endemic area. (2) The period of premomtory symptoms. These occur during 
the active life of the parasite and include headache, irregular fever and myalgic 
pains, though in many cases there is complete absence of such premonitory 
symptoms. (3) The established disease. The most objective symptom of this 
stage is the finding of palpable subcuticular cysts which arc usually about the 
size of a small pea or bean which may be found in any part of the body and are 
usually symptomiess and which may collapse and disappear within a few days. 
Epileptic attacks constitute the most important symptom of brain infestation 
and usually develop only when the cysts have been present for several years. 
The tendency of the disease is steady retrogression to a fatal termination; other 
cases progress steadily to a certain stage of chronic invalidism; and a few cases 
make an apparently complete recovery after a long series of fits. In certain 
fulminatin/; cases, where there is overwhelming infestation of the brain, death 
may result within a week from the onset of symptoms, the clinical picture 
resembling that of an acute encephalitis.— MacArthur, per W.O. Memo med. 

Dts., mu 
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The following are references to cases of cysticercosis occurring in this 
country (mostly in soldiers returning from India), recently reported in the 
literature: W. Blyth, Brit, med. J., i/194I, 401; C. E. Ewing, ibid.^ ii7l941, 
263; T. V. Pearce, ibid., 357; L. J. Segal, ibid., 693; W. E. Dickson and J. D. 
Willis, Lancet, ii/1941, 415. 


Diagnosis, Even when nothing can be done for the patient it is important 
to establish the diagnosis since, in the case of a soldier, it places the illness in a 
class attributable to military service, and if epileptic symptoms are present it 
removes the patient’s fears of a hereditary taint in his children. The positive 
diagnosis depends on one or both of two objective findings, namely, the 
presence of palpable cysts and the calcification of cysts containing dead parasites. 
To demonstrate the parasite a cyst is excised and examined microscopically; 
the hooklets on the scolex are diagnostic and characteristic. The radiological 
examination for calcified cysts is very important, the following regions being 
radiogi^hed: skull (lateral view), root of neck, upper arms, forearms, thighs, 
legs. Tne importance of radiographing the body tissues lies in the fact that 
' cysts in the central nervous system contain so small a quantity of calcium that 
radiograms frequently fail to reveal them. 

The X-ray dOiagnosis of cysticercosis. — ^J. F. Brailsford, Med. Annu., 1942, 
350; ibid.. Lancet, i/1942, 127. 


Treatment; Treatment is only symptomatic. The fits may be controlled 
by phenobarbitone and bromides. 


Dengue. An acute infectious fever, endennic in certain tropical 
and sub-tropical countries, being most common in the coastal 
regions. It is due to a filterable virus transmitted by mosquitoes, 
Aedes eegypti being the principal vector, other probable carriers 
being Aedes albopictus and Armigeres obturbans. The patient is 
infective for the mosquito for the first three days of the disease 
but the mosquito does not become infective for human beings 
until the eleventh day after biting; once infected it apparently 
remains so for the rest of its life. The incubation period is from 
two to nine days. 

The disease is abrupt in onset, with a rapid rise of temperature, 
which may reach 106°-107®F., and the appearance of a transient 
rash. There is intense generalised pain, especially in muscles and 
joints, which at times may be so severe that the patient cannot He 
in bed (hence the term “breakbone fever”). There is severe head- 
ache and, owing to the ocular muscles being affected, every move- 
ment of the eyes causes pain. Insomnia and depression are present 
and giddiness is common. After three or four days the temperature 
drops and there is a remission lasting from one to four days during 
which the patient feels better. This is followed by a relapse, 
lasting perhaps for a couple of days, and accompanied by the 
appearance of the terminal rash, which resembles that of measles. 

Dengue must be differentiated from influenza (absence of rash), 
yellow fever (presence of albuminuria) and sandfly fever. It is 
almost indistinguishable from the last-mentioned and it is thought 
by some workers that the two diseases are identical. 

The differential diagnosis of dengue and influenza. — E, P. Thurston, per 
J. trap, Med. Hyg., 1933, 344. 

Recent epidemics of dengue, — Brit. med. J., ii/192B, 806. 

No relationship exists between the virus of dengue and that of yellow fever. 
— W. B. Sharpe and E. Hollar, Amer. J. trap. Med., 1935, 15, 247. 

Treatment, In a recent outbreak in Syria a combination of adrenaline and 
calcium chloride seemed to influence the whole course and clinical picture of the 
attack. An injection of 0*5 ml. of a 1 ; 1000 solution of adrenaline and 60 gr. of 
calcium chloride were given daily for five days. — W.O. Memo. Med. Dis., 1941 . 
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Diphtlieria. As seen in young cultures, Cory neb acterium 
diphtherice occurs in the form of straight, or, more frequently, 
slightly curved, rods which measure usually about to 4/i in 
length and about 0*5^ in thickness, being rounded or tapered 
at their ends and staining unequally, the staining occasionally 
giving a sort of barred marking. They contain granules which 
produce a beaded appearance and which wdth certain dyes give 
a metachromatic action, e.g., staining a purplish tint with poly- 
chrome methylene blue. They are stained a deep, almost black, 
colour with Neisser’s and other similar stains. The ends of the 
bacilli may become swollen, especially in the longer forms; later 
these may form club-like structures which stain deeply, whilst the 
protoplasm becomes broken up into globules. Other bacilli 
may become thicker and segmented, and various stages of 
disintegration are seen. A characteristic feature in a film is the 
arrangement of the bacilli, which lie at various angles to one 
another, giving an appearance similar to Chinese letters or cunei- 
form characters. Size and general appearance vary with diiferent 
strains of organisms, with different media, and with the duration 
of the growth. Sometimes quite sharp types are met with, and 
rarely, in tryptic digest broth, the culture may consist wholly 
of coccal forms, arranged in clumps, diplococcal forms, and chains. 
— Muir and Ritchie. 

Anderson, Happold, McLeod and Thomson (J. Path, Bact,^ 
1931, 667), describe two forms of diphtheria bacilli, gravis and 
mitis, the former associated with the severest cases with a high 
death rate, and the latter with milder attacks and a lower death 
rate; inteimediatc forms also occur. 

Parish, Whatley and OTlrien do not aRtee that gravis strains are solely, or 
even mainly associated with severe forms, as they found mitts strains at least as 
virulent, and under laboratory conditions mitis strains have produced much 
better toxins than gravis. They suggest instead of graxjis a non-committal title 
such as * ‘starch-fermenting type.’* — Brit, mcd. J., ii/1932, 915; see also zfetd., 
i/1934, 299. 

The cellular morphology of the three types found to be very characteristic, 
particularly if grown on Douglas’s tellurite medium. The “gravis” type on 
this medium is very short, the staining is comparatively uniform and short 
snowshoe-shaped forms are very characteristic. The “mitis” form appears 
as a slender fusiform rod usually with few, if any, barred forms and with many 
forms showing metachromatic granules. The “intermediate” form is 
characteristically barred. With practice cultures can be typed on cellular 
morphology alone. — C. A. Perry, O. R. Whitley and E. Petran, Amer. J. Hyg,^ 
1939, 2,3, 580. 

From 2160 swab,s examined in Cologne 332 strains of C. diphtheria were 
isolated, and of these 137 were “ijravis,” 31 “mitis,” and 164 “mtermediate.” 
In general there was a relationship between type and clinical severity but the 
relationship was by no means absolute. The “gravis” type reaches its maximum 
growth in 24 hours, and “mitis” in 48 hours or more, and the “intermediate” 
in 10 to 24 hours.— K, L. Pesch, Klin. Wschr., 1936, U, 1202. 

In a series of over 6000 cases of diphtheria gathered from many parts of Gt. 
Britain and Germany during the past five years 95 *i!<> of the strains of C. diph^ 
theria isolated have fallen into the “gravis,” “mitis,” and “intermediate” types, 
described in 1931 . The case death rate of “intermediate” infections approaches 
that of “gravis” infections and “intermediate” strains are at least the equal 
of “gravis” strains in tending to produce hjemorrhagic symptoms. The “mitis” 
strains are most commonly associated with laryngeal involvement but apart 
from this are rarely the cause of death. The discrepancy between the clinical 
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virulence of the “gravis” strains and their poor powers of producing toxin in 
vitro has so far not yet received an adequate explanation. — K. E. Cooper et al„ 
Proc, K Soc. Med,, 1936, 29, 1029. 

Diphtheroids, The diphtheria bacillus is a member of a group of closely 
related organisms which are widely distributed over the skin and mucous mem- 
branes of man and animals. This group corresponds to the genus Coryne- 
bacterium and has the following characters: — 

Gram-positive rod-like forms, usually arranged in a palisade; not acid-fast; 
often club-shaped swellings at the poles, generally with irregular stained 
granules; non-motile; no endospore formation; aerobic but often capable of 
aneerobic growth, not forming gas in carbohydrate media; may or may not 
produce acidity or liquefy gelatin. Members of the genus Corynehacterium 
other than diphtheria bacillus are termed “diphtheroids” and are widely dis- 
tributed over the skin, mouth, ear, nose, genitalia, etc. They arc met with in 
health and in many pathological conditions. Their differentiation from C. 
diphtherice is often difficult; some are practically identical with it in morpho- 
logical and cultural characters and give the typical reaction with Neisser’s stain. 

Hof mannas bacillus {Corynehacterium hofmanni) a non-pathogenic common 
inhabitant of the throat. Smaller thaii C. diphtheria;. Rarely shows beaded 
appearance; does not give Ncisser’s staining reaction. 

Xerosis bacillus {Corynehacterium Xerosis) occurs in xerosis of the conjunctiva, 
also in nose, throat and ear; morphologically similar to C. diphtheria, but grows 
more slowly on serum (primary cultures from the nose first appear in 36 hours); 
it is non-virulent to animals; differs from C. diphtheria in producing acid from 
sucrose. 

Directions for Collecting Specimens* If a sterile swab is 
not at hand, a small piece of absorbent cotton wool should be 
steamed, allowed to cool and rubbed over the membrane on the 
fauces of the patient and removed in a test-tube or bottle which 
has been similarly sterilised. If possible, a small portion of the 
membrane should be detached in addition. The organism may 
persist for many months in nasal and aural discharges also in dry 
condition, an important point to recollect in disinfection of bed 
linen. Moist heat destroys the organism rapidly, e.g., a temperature 
of 60®. Is also ycry sensitive to treatment by antiseptics. 

Staining. Films are prepared from the swab. Stain by Gram’s method 
(gram-positive) also by Pugh’s or Neisser’s stains to show metachromatic 
granules. Dry and mount in xylol balsam. 

Neisser*s method (modified) of staining the organism: — 

A. Methylene blue, 1 g. 

Dehydrated alcohol, 50 ml. 

Glacial acetic acid, 50 ml. 

Distilled water, 1000 ml. 

B. Crystal violet, 1 g. 

Dehydrated alcohol, 10 ml. 

Distilled water, 300 ml. 

Use a Loeffier’s serum culture of 18-24 hours’ growth. Stain film for a 
few seconds in a mixture of solutions A and B, two parts of the former to one 
of the latter. 

Wash for a few seconds in soft or distilled water (this stage may be omitted 
with advantage). Stain in chrysoidin solution 1 : 300 for a few seconds (the 
chrysoidin should be dissolved in warm water and the solution filtered). Wash 
quickly in water, blot, and dry. The substance of the bacilli is brownish 
yellow, the granules are almost black. 

The results of using Neisser’s stain are to be interpreted with caution. 
Darkly staining ^anules are not peculiar to the diphtheria bacillus, A not 
uncommon organism with such a character occurring in the throat is a strepto- 
bacill^us with square ends; with Neisser’s stain it gives an appearance resembling 
the diphtheria bacillus, but has no resemblance to it m a methylene blue 
preparation. Some hard waters interfere with the reaction; distilled water 
ought always to be used for washing the preparations, — ^Muir and Ritchie. 
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Push’s (syw. Ponder’s) Tolitidine Blue Stain. Toluidine blue 0-02 g., 
glacial acetic acid 1 ml., dehydrated alcohol 2 ml., water to 100 ml. A looptul 
of the stain is dabbed on the dried smear and examined as hanging drop with 
1/1 2th in. oil immersion lens. Used for direct examination from the swab, the 
appearance is characteristic. C, diphtherial appears pale blue with bright and 
often deeply stained red granules along its entire length, some yeasts and sarcinae 
also show the metachromatic markings. Hofmann’s bacillus stains dark blue 
with a light band. Diphtheroid bacilli cannot be mistaken or confused with 
C. diphtheria by the method. It would be well to make the film, if possible, 
direct from the throat. A negative result is not to be considered of much value. 
Vincent's angina fusiform bacilH also stain dark blue. The method is claimed 
to be simple and rapid. — Constant Ponder, Lancett ii/1922, 23. 

It can be stated with confidence that in the majority of cases of acute diphtheria 
from which a satisfactor}? swab has been taken the disease can be diagnosed 
on examination of the direct smear. Of 76,000 “acute” swabs so examined 
during 23 years the diphtheria bacillus has been detected in 85%. It should be 
remembered, however, that in adults diphtheroid organisms are sometimes seen 
which resemble the diphtheria bacillus from a child’s throat, and it is not 
advisable to report on direct smears taken from patients over the age of 18. 
By this method the regrettable “waiting for the result of cultivation” would in 
many cases be avoided. — C. Ponder, Brit. med . «/., ii/1934, 373. 

Roux’s Stain. Dahlia or gentian violet 0*5 g., methyl green 1*5 g., distilled 
water 200 g. 

Sections of Membrane. Stain for the diphtheria bacillus by the Eosin- 
Gram method: — 

1. Stain 4 or 5 minutes with eosin solution. 2. Wash well in water. 3. Pass 
through a little alcohol. 4. Stain with aniline-gentian-violet, 10 minutes. 5. Cover 
with Gram’s iodine solution, 3 minutes. 6. Decolorise with aniline oil. 7. Clear 
with xylol and mount in xylol balsam. 

Cultivation, Cultivate on Loeffler’s blood-serum (fine cream-coloured 
growth in 12 to 16 hours) and stain the film from this with methylene blue, 
Neisser’s or Gram’s method. Cultivations should in all cases be made on blood 
serum or glycerin agar before the result of diagnosis can be positive. Further 
characteristics: no spores, non-molile. Form diflers with culture medium. 

Glucose Litmus Broth cultures of true diphtheria bacilli show marlted 
acidity in 24 hours, while those of the pseudo-forms are stated not to evince 
this alteration of reaction. This method is useful for confirmation where no 
licence for inoculation of animals is held. 

Serum-water gives good result: Coagulate blood serum in an equal quantity 
of water, filter, add to one-half 1% dextrose, and to the other 1% sucrose. 
Add neutral red as indicator. After 24 hours a marked acidity is produced in 
the glucose tube by C. diphtheria, in both the glucose and the sucrose tubes 
by li. xerosis, and no change is produced in either tube by Hofmann’s bacillu.s, 

Horgan and Marshall’s Medium. To 1 5 ml. of ordinary 2% agar medium 
at pH 7*6 heated to 50“, add 3 ml. of mixture of equal parts of ox or horse 
blood and of 2% potassium tellurite solution in distilled water. I’he blood 
must have been defibrinated or rendered incoagulable by 1% sodium citrate. 
The blood -tellurite mixture is poured into plates and is most effective when at 
least 3 days old. It keeps in the ice-chest without aseptic precautions for 3 
weeks. Parish recommends the addition of 0-5% glucose to the digest broth 
used for the preparation of the agar. A solution of potassium tellurite is 
often preferable, being less inhibitory. — Muir and Ritchie. 

McLeod’s Medium (The Leeds Medium) for isolation and identification 
of 7nitis and gravis types. Extract 750-1000 g. of minced meat with I litre of 
tap water at 48® for 1 hour. Express fluid through lint, keep in ice-chest over- 
night and filter through paper. To X litre of filtrate add 20 g. of peptone and 
5 g. of NaCl, warm to 45® to dissolve. Heat 50 ml. of this solution to 
for fifteen minutes and filter through paper, 'fake 1 0 ml., and determine volume 
of N/10 NaOH required to make pli 7*6, On basis of this determination add 
sufficient alkali to the bulk of the medium to bring it to pH 7*6, Filter through 
Seitz K “clarifying” disc, then through Chambcrland candle previously sterilised 
by autoclaving. For use mix equal parts of this and a melted 5% agar solution 
in water; add 7 to 10% of fresh defibrinated rabbit blood and 0-04% potassium 
tellurite. Heat at 75® for 10-15 minutes and pour into plates, (For details of 
preparation see J. S. Anderson et al,, J. Path. Bad., 1931, lU, 637.) 
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Glass’s Medium contains fresh blood and is claimed for that reason to be 
superior to heated blood media because of the inhibitory effect of the haematin 
contained in the latter on many mitis strains. — V. Glass, ./. Path. Hact.^ 1937, 
44, 235; 1939, 4S, 507. 

Smith’s Medium. Add 5 ml. of sheep’s serum (sterilised at 57^) to 100 ml 
of peptone-water-agar (neutral to litmus) melted at 50®; add 0’9 ml of 1% 
telluric acid in distilled water. The C. diphtheria forms large white colonies 
after 24 hours’ incubation. The growth of many other bacteria is inhibited. 

NeilTs Blood-Tellurite-Agar Medium. The directions for preparing 
this medium are given by the author as follows: — 

1. Broth: Lemco 20 g., “Difco” proteose peptone 20 g., sodium chloride 
10 g., distilled water 1000 ml. Dissolve by steaming. Add N/1 NaOH till 
alkaline to phenolphthalein. Heat at 90“ for 30 minutes to precipitate phos- 
phates; filter, adjust pH to 7*6 with N/1 HCl. Bottle in quantities of 100 ml 
m 8 oz. screw-top “medical flat” bottles. Stopper tightly; autoclave for 
15 minutes at IS lb. pressure. 

2. Agar: “Difco” bacto-agar 30 g., distilled water 1000 ml. Dissolve by 
boiling; bottle in quantities of 100 ml in 12-oz. “medical flats.” Autoclave 
20 minutes at 20 lbs. pressure. 

8. Laked Blood Mixture: A bottle containing 10 g. of sodium citrate in 
10 ml. of water is sterilised in an autoclave, stoppered and taken to the slaughter- 
house; when an ox is being stuck a litre of blood is collected into the bottle 
through a sterile funnel and vigorously shaken; 1-25 ml of pure formalin and 
30 ml. of methyl ether are added and the bottle is tightly corked. 

4. Potassium Tellurite (1%): To prepare the medium a bottle containing 
100 ml. of the broth is heated in a water-bath at 55“ ; 10 ml of the laked blood 
mixture and 4 ml of the potassium tellurite 1% solution arc added and the 
whole well mixed. 100 ml. of the agar is melted by immersing the bottle in 
boiling water and the melted agar cooled to 55“. 'The broth-blood-tellurite 
mixture is now added to the 100 ml of agar and mixed by inverting the bottle 
gently several times. The temperature of the mixture is now raised in the 
water-bath to 75" and maintained at that temperature for IS minutes when the 
medium is ready for pouring into plates. Note: The broth should be heated 
above 100" on one occasion only. The blood and tellurite should be added to 
the broth and mixed before the latter is added to the agar. — G. A. W. Neill, 
J.Hyg., 1937, 37, 552. 

Hoyle’a Modification of NeilTs Medium. Neill’s medium was not 
satisfactory in CardiflF where the types of mitis strain pre.sent either failed to 
grow or were much inhibited, and gravis strains were rare. 'To overcome the 
inhibitory effect of Neill’s medium unheated blood agar is used, which gives 
rapid ^owth for all types of C. diphtheria, with good .selectivity. Type selec- 
tivity is less satisfactory than McLeod’s or NeilTs media, but is .sulficiently 
good for experienced workers. The medium is prepared as follows; — 

1. Broth: Lab. Lemco 10 g., peptone 10 g., sodium chloride 5 g., agar 20 g., 
water 1 litre. Adjust to pH 7*8 and autoclave. Bottle in quantities of 200 ml. 
in screw-topped bottles. 

2. Sterile horse blood, laked by freezing and thawing several times. Prefer- 
ably stored in frozen state. 

3. Potassium tellurite 0*7 g., water 20 ml, keep in tightly corked container 
in the dark. 

Melt 200 ml. of (1), cool to 50"; add 10 ml of (2) and 2 ml of (3); pour into 
plates. 

Colonies of C. diphtheria have a grey colour; good growth occurs after 18 
hours incubation. — L. Hoyle, Lancet, i/1941, 175, 

Instead of laking the blood by repeated freezing and thawing, saponin in a 
dilution of 1 ; 200 may be used. 0*5 ml of 10% sterilised solution of white 
saponin in distilled water is used for each 10 ml of blood, previously heated 
in the incubator for 15 minutes. The blood and saponin solution are carefully 
mixed by inverting the bottle gently, avoiding the formation of bubbles, and 
reheated in incubator for a further 15 minutes, — Mackie and McCartney, 

Bacteriologists who continue to depend entirely upon Loefller’a medium 
doing second-rate bacteriological work so far as diphtheria is concerned. 
The best results are obtained by duplicate examinations, using I.,oeffler’s medium 
and one of the blopd-tellurite-agar media. This will give 10% more positive 
results and is less likely to miss the most severe cases. — K. E. Cooper et al.. 
Lancet, i/1940, 865. 
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Clauberg*s Medium has a great reputation in Germany and ha$ been fully 
described by Sutherland and Iredale. It is a translucent medium containing 
unheated laked blood, of highly complex composition and preparation, on 
which, in virtue of its content of glucose and dyes, diphtheria bacilli develop 
bright blue colonies. At its best it makes the diagnosis of diphtheria quite a 
simple matter in so far at all events as the elimination of negatives is concerned 
{see K. Clauberg, Zbl. Bakt,, 1935, J34, 271; 1936, 136, 529; P. L. Sutherland 
and J. L. G. Iredale, J. Path. Bact., 1937, U, 325). 

It is prepared as follows: — 

1. Glycerinated Blood: Sterile glycerol 1, sterile defibrinated ox blood 2. 
Keep six months in refrigerator to ripen. 

2. Dye Solutions: (a) 2% water blue 6B extra P (Gruebler) in distilled water 
(methyl blue can be used instead): (b) 2% metachrome yellow 11. RD 
(Gruebler) in distilled water. (Chrome fast yellow G can be used). Shake 
frequently for 2 days; filter. 

3. Cystine Solution: 1 g. of anhydrous sodium carbonate and 1 g. of cystine 
in 10 ml. of boiling distilled water. Make up to 100 ml. with distilled water. 
Solution should be clear. 

4. Potassium Tellurite Solution: Dissolve 2-5 g. of finely powdered potassium 
tellurite (not more than 10 months old) in 250 ml. of sterile distilled water in a 
sterile flask. Solution should be clear and not used after 6 months. 

5. Placenta Agar: Three human placentas, minced and added to 4 litres of 
water, heated to boiling and allowed to simmer 30 minutes and filtered through 
gauze. To 4 litres of the filtrate add peptone (Witte) 40 g., sodium chloride 
12 g., and sodium dihydrogen phosphate B.P. 8 g. Warm to 45® to dissolve. 
Adjust to pH 7*2. Heat in steam; sterilise 15 minutes; filter through paper; 
adjust pH to 7*2. Add 160 g. agar and heat to dissolve; check pH and store in 
bottles. When required for use, check pH and melt in steamer; keep at 48® in 
water-bath. 

{A) To 82*5 mi. of fresh sterile ox-blood add 165 ml. of sterile distilled water 
and stand till lysis is complete; add 11 ml. of glycerinated blood and 18 ml. of 
potassium tellurite solution. Keep in water-bath at 48®. (B) 0*75 g. sodium 
acetate, 7 *5 g, of glucose, 30 ml. of water blue solution and 10 ml. of metachrome 
yellow solution and 5 ml. of cystine solution. Keep in water-bath at 48®. 
Add (B) to (A), mix thoroughly and add 210 ml. of melted placenta agar; mix 
and pour into plates quickly. After mixing, the heating at 48® should be as 
short as possible, because potassium tellurite is changed when heated in 
presence of glvicose. 

On this medium colonies of C. diphtheria arc blue with marginal coloration, 
colonies of C. Hofmanni and C. xerosis are yellow, becoming black. 

Gundel-Tietz Medium, next to Clauberg’s, has had the greatest vogue in 
Germany. It is prepared as follows; — 

To 260 ml. of a 2i to 3% solution of agar, buficred at j/)H 7-6, arc added I nil. 
of .stock cjrstine solution (prepared by dissolving 0-5 g, of cystine in 5 ml, of a 
10% solution of NajCOg and diluting to 50 ml.) and a mixture of 30 ml. of 
defibrinated sheet’s blood and 12 ml. of a boiled 1% solution of potassium 
tellurite. The mixture is poured on plates containing very thin layers. — M. 
Gundel and C. J. Tietz, Z. Hyg. InfektKr., 1934, iiii, 439, 

For a study of the comparative values of various media for cultivation of C. 
diphtheria, see K. E. Cooper et aL, Lancet, i/194(), 865, 

Diphtheria Antitoxin. Standard, B.P. I'he standard is a quantity of 
dried antitoxin kept in the National Institute for Medical Research. 

Unit, The unit is the specific neutralising activity for diphtheria antitoxin 
contained in such an amount of the standard preparation as the Medical Re.search 
Council may from time to time indicate as the quantity exactly equivalent to 
the unit accepted for international use. 

Methods of Assay, The method suggested in B.P, directs those wishing 
to assay unknown samples of antitoxin to prepare first of all a suitable sample 
of diphtheria toxin. This is obtained by growing the C. diphtheria on the surface 
of broth and then killing the organisms by the addition of phenol. Mixtures 
are then made containing different amounts of this toxin together with 1 unit 
of antitoxin, and these mixtures are injected into guinea-pigs to see whether 
they die. 'Fhe smallest amount of toxin which, when mixed with 1 unit of 
antitoxin, will cause the death of a guinea-pig in 4 days is said to be the Lt 
dose of toxin. Unknown samples of antitoxin are then tested by preparing 
mixtures containing different amounts of antitoxin with the L+ dose of toxin 
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and these mixtures are injected into guinea-pigs. The mixture which causes 
death in 4 days contains 1 unit of antitoxin. 

This method, which has been long established, has been largely replaced in 
practice by a skin reaction test. The smallest dose of toxin js found which, 
mixed with 1 unit of antitoxin, causes redness when injected into the skin of a 
guinea-pig. This dose of toxin is called the Lr dose. Mixtures of the Lr dose 
with different amounts of unknown antitoxin are then injected to find which 
mixture just causes a reaction. The amount of antitoxin in this mixture is 
one unit. 

Dysentery. There are two main types of dysentery, amoebic 
and bacillary. 

Amcehic Dysentery results from infection of the colon with 
Entamoeba histolytica. In the active vegetative stage the entamoeba 
varies in size from 20 to 30/r, though it may vary from 18 to 40/t. 
A somewhat clear, highly refractile ectoplasm and granular or 
vacuolated endoplasm can often be distinguished. The nucleus 
is rounded, about Tjj. in diameter, difficult to distinguish, eccentric, 
often at the margin of the endoplasm. In fresh material active 
amoeboid movements are seen, and in less active forms pseudo- 
podia are suddenly extruded. Red blood-corpuscles may often 
be seen in the interior, though Ais is by no means a constant factor; 
it is characteristic ana of special importance in the recognition or 
E. histolytica. The organism can usually be found in large numbers 
in the contents of the large intestine in amoebic dysentery. Their 
real habitat is in the tissues. The lesions of amoibic dysentery are 
chiefly in the large intestine, but they occur in the lower part of 
the ileum. Local swellings of the mucous surface are followed by 
ulceration and gangrenous sloughing. The amoebae pass through 
the intestinal wall and on reaching the submucous layer form an 
abscess. As the stools begin to regain their nornial character, the 
entamoebae undergo cyst formation. The cysts are spherical, 
10-15/u. in diameter, with their walls having double contours. 
Usually four (sometimes only two) nuclei can be seen in the fresh 
condition. 

To Search Stools and Mucus for Entamoeba histolytica* The stools 
must be examined fresh, as soon as possible after being passed, as the amoebie 
disappear rapidly. The stool should be passed into a dry vessel and not mixed 
with urine, water or disinfectant. A piece of mucus may be examined unstained 
on a warm stage. Some recommend adding one or two dr^s of 1 in 500U 
neutral red in normal saline. Examine with A in. objective. The amoebse take 
up the neutral red, all other constituents of the faeces, even the leucocytes, 
remaining uncoloured. 

For cysts and precystic forms emulsify a little of the stool (1) with saline and 
(2) with 1% aqueous solution of iodine in potassium iodide. 

Cultivation, Using a medium composed of Locke’s solution, egg and 
serum or albumin, Boeck and Drbohlav cultivated E, histolytica. In culture, 
E. histolytica feeds on bacteria and red blood cells whenever the latter are 
present in the medium. (See J. Amer, med, Ass.^ ii/1925; 196; Atncr, J. Byg,^ 
1925; Lancet^ ii/1926, 762; and Yearb, Pharm,y 1927- 79; and detection in 
faeces, ibid., 80, 371.) 

Slopes of inspissated horse serum, covered with egg albumen solution and 
a small amount of sterilised rice starch added, preferred to Boeck and Drbohlav 
medium. — ^Dobell and Laidlaw, Parasitol., 1926, 18^ 283, 

Viability of cysts of E, histolytica studied by keeping them in an ice-box and 
subcultunng at intervals ; they were viable up to 46 days. Subcultures of Dobell's 
strains survived under variable conditions of temperature, etc., up to 27 days. 
— T. and V. Wright. J. trap. Med. Byg*, ii/1932, 337. 
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Method for counting E, histolytica in vitro with haemocytomcter. — M. 
Paulson, J. trap. Med. Hyg.t i/1933. 109. 

A method of producing encystment in cultures of E. histolytica. — ^W. S, 
Stone, Amer. J. trop. Med.^ 1935, 681. 

Carriers* It has been shown that E. histolytica is not always a tissue 
parasite; it can occur in the large intestine without tissue penetration. A 
latent infection does not always mean ulceration of the bowel. In latent 
carriers the entamcebae live in the lumen of the gut; they never invade the tissues 
and they produce only very mild symptoms. It is known that large numbers 
of apparently healthy people who have never been out of England may harbour 
E, histolytica; indeed, it has been stated that there are nearly two miUion cyst- 
passers m this country. It would seem, in fact, that only under certain con- 
ditions, of which we are as yet ignorant, does E. histolytica manifest itself as a 
pathogenic agent, and the theory has been proposed that those cysts which 
may be found in the stools of individuals in countries where amoebiasis is not 
endemic belong to a closely allied but non-pathogenic race. 

The spread and incidence of protozoal infections in the population of this 
country. As the result of examination of nearly 3000 people, including army 
recruits, adult civilians, children under 12, and asylum patients (none of whom 
had been out of England, with the exception of a very small percentage in 
the last group), E. histolytica was found in every section of the population, 
establishing the wide occurrence of the infection in this country, and showing 
that it is no longer necessary to presume foreign origin for any home case of 
amoebic dysentery or for any infection with B. histolytica. Indigenous cases 
of acute amoebic dysentery do occur in England anci may be more common 
than has been supposed — possibly concealed under such names as “hepatitis** 
or “ulcerative colitis.** — A. Malins Smith, Brit. med. ii/I924, 897. 

Non-pathogenic Amcebee. Four other species of amoebie non-pathogenic 
to man occur in the fseecs, namely. Entamoeba colij^BndoUmax nanOy lodamceba 
and Dientamoeba fragilis. These must be differentiated from the tissue- 
invading and pre-cystic forms of E. histolytica in faecal examinations. The 
characters of the cysts and of the nuclei of the active forms are the most important 
distinguishing features. 

Comparison ofE, histolytica with B* eoU. The following table shows 
differences from E. coliy which is most commonly found in faeces. Actual 
measurement of size is a great help. Amcebic diarrhoea should never be 
diagnosed on pre-cystic forms alone. 


\ E. histolytica \ 

E. coU 

1 

Active forms 

Size 20fj. to 30^ 

Clear ectoplasm, granular 
endoplasm 

Red blood cells included. 

Sudden explosive move- 
ments. 

Eccentric inconspicuous 
spherical nucleus with 
small central chromatic 
karyosome. 

Size 20/x to 3(»/x 
Ectoplasm and endoplasm 
both granular. 

Bacteria, yeasts, vegetable 
cells included. 

Movements very slow and 
no locomotion. 

Central conspicuous nu- 
cleus with an eccentric 
dot. 

Pre-cystic forms . . 

Size Ifi to 14^, Round. 
Ectoplasm and endoplasm 
not differentiated. 

No inclusions, ? 

No movement. 

Nucleus a beaded ring. 
May be elongated and 
undergoing division. 

Almost impossible to dis- 
tinguish from E. histo- 
lytica. 

Cysts 

Size 7u to 9u, or 

I ijt to R/x. 

Mature cyst has 2 to 4 
nuclei. 

Elongated or “chromatoid** 
bodies present. 

Droplets containing 
glycogen. 

Size ISjrx to 20p,. 

Mature cyst has 2 to 8 
nuclei. 

No elongated “chromatoid** 
bodies. 

Abundant glycogen. 
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Bndolimttx nana (formerly called Entamceba nana) is a small amoeba 
measuring when rounded to 1 somewhat resembling a small E. colt in 
its appearance and movements. The nucleus has large baryosojcne. Protoplasm 
has vacuoles containing ingested bacteria. Cysts about same size as free rorms, 
with 4 nuclei, glycogen and small granules. 

lodamozba* 8-12^ in diameter, resembles small specimens of E. colt; nucleus 
vesicular with large central karyosome. Cysts about same size, single nucleus, 
abundant glycogen. 

Dientamceba fragilis* Rare. 5-11^ in diameter. Usually 2 nuclei but 
unnucleated forms occur; no cysts formed. 

Bacillary Dysentery, The bacteria of the dysentery group 
known to be causative agents of dysenteric symptoms are B, 
dysenterice Shiga, B. dysenteries Schmitz, B. dysenteries 
Flexner and B. dysenterice Sonne. They occur as short rods 
1-2 ft X 0‘5/t, destitute of flagella and non-motile; non-spore- 
forming and non-capsulated; Gram-negative. Grover freely in all 
usual media, aerobically; facultative anjerobe. Optimum tempera- 
ture for growth is 37®, and optimum />H 7*0-7 *6. On solid media 
colonies are greyish and semi-translucent; in liquid cultures there 
is uniform turbidity and no pellicle formation. Gelatin is not 
liquefied. 

Sonne Dysentery is the commonest of the three types (Shiga, Flexner and 
Sonne) in this country but runs the mildest and shortest course. It is most 
common in the summer months, though it may occur at other times, and no 
age is exempt. The mode of transmission has not yet been determined and thus, 
as in typhoid fever, patients and those in attendance on th em must be regarded 
as the source of contamination of food, drink, feeding utensils, etc. Outbreaks 
of Sonne dysentery usually arise in a children's ward from the admission of a 
case in which the stools are not typical of the disease. Thus very mild cases 
and convalescent cases constitute the chief danger. 

The disease develops with great rapidity, with onset of fever up 102® to 103®, 
abdominal pain with colic and perhaps tenesmus, and purmng; vomiting may be 
absent, but is common in the early stage of the disease. By the second day the 
more violent symptoms are subsiding^ and by the end of the third day the 
temperature is falling rapidly, blood is disappearing from the stools, pain is 
lessening, and the number of stools duninisning. There is a rapid recovery 
to normal health within about 10 days. 

The bacteriological diagnosis is of the utmost importance and a reliable 
report can be obtained in 18 hours. A piece of mucus is picked out of the stool, 
gently washed free of faecal matter in normal saline and spread over a small 
area of a warm dry plate of lactose-litmus-bile-salt-agar or similar medium. 
Any surplus material is removed from the surface, and from this area, by means 
of a spreadeti the rest of the plate is planted out by quartering. Eighteen hours 
later a suspicious colony is removed and emulsified in water on a slide. A loopful 
of Oxford specific agglutinating serum for the Bonne bacillus is added and if the 
test is positive macroscopic clumping is seen within a minute. The use of anti- 
dysenteric serum is neither necessary nor useful in Sorme dysentery,— R, Miller, 
BriU med, J., i/1938, 64. 

Report of a ward epidemic of Sonne dysentery in which IS out of 27 patients 
in a children's ward contracted the infection and S had relapses. — F, Pygott, 
Lancet, i/1938, 255. 

Dysenterjf due to B, dysenteries Schmitz, The first known outbreaks 
in Great Britain in which the Schmitz bacillus was identified as the causal 
agent occurred in North Wales between 1935 and 1938. From 21 out of 29 
patients in the 1935 outbreak an organism was isolated having the morpho- 
logically cultured characteristics of S. dysenteria Schmitz and in the 1938 
outbreak the organism was identified by its serological reactions as well as 
morphological and cultural characteristics; it was found in 39 of 62 cases 
examined. — ^A. C. Evans, Lancet, ii/1938, 187, 

Dysentery due to Bacterium Alkalescens, Evidence was collected from 
the literature to show that Bact, alkalescens is pathogenic for man; 17 cases 
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are recorded in which JBact. alkalescens has been isolated from the faeces; in 
these it was associated with disease* nearly always involving the intestinal 
tract. One example is given of case to case infection in a ward showing in- 
fectivity of organism. The authors conclude that the organism can produce a 
mild form of acute dysentery or chronic colitis. The infection is thus primarily 
intestinal and lesions produced elsewhere are to be regarded as complications 
such as follow Flexner dysentery. Specific agglutinins of significant titre were 
produced in many cases. Bact. alkalescens shares certain antigens with other 
dysentery organisms. Sym^omless carriers occur relatively more often than 
after Flexner dysentery. This may explain why complications due to a 
secondary invasion of the urinary tract or blood stream, for example, are 
relatively more common. — D. Nabarro and D. G. Edward, J, Path. Bact,^ 

1939, 575. 

Experiments to determine the pathogenicity of Bact. alkalescens for rabbits, 
guinea-pigs and mice showed that relatively large amounts of cultures were 
necessary to produce death or symptoms. Similar effects were produced with 
filtrates or autolysed broth cultures. It was concluded that although Bact, 
alkalescens appears to be just as toxic for animals as Bact. dysenteries Flexner, 
the toxicity is due to an exotoxin similar to those that can be extracted from 
other Gram-negative organisms, both pathogenic and non-pathogenic, and 
these experiments, therefore, afford no contributory evidence for believing 
Bact. alkalescens to be pathogenic for man. — D. G. Edward, J, Path. Bact.^ 

1940, ,5i, 245. 

Ciliate Dysentery {Balantidiasis) resembles amoebic dysentery, but is 
caused by Balantidium call, a ciliate found in pigs, apes, baboons, rhesus 
monkeys and man. Mode of infection not known, but commonest among 
workers in occupations associated with pigs. Balantidium colt is pear-shaped, 
50-80u X 30-50/xj cilia in longitudinal rows, vegetative forms found in fluid 
stoolsror in material removed by curette from the base of an ulcer; encysted 
forms occur in solid stools. 

Flagellate Diarrhoea. Giardia intestinalis (Giardia lambUa)^ Trichomonas 
komims and Chilomastix mesnili arc flagellates encountered in the intestine of 
man. Their rdle in the causation of dysenteric symptoms has not been proved. 
The free flagellates adapted to a liquid environment are found only in the 
stools of patients suffering from diarrhma, hut the encysted forms of Giardia 
and chilomastix occur in normal stools ( Trichomonas docs not form cysts). 

In adults infection of the duodenum and jejunum with Giardia may be 
associated with recurrent diarrhoea; in children the infection is associated with 
the passage of pale bulky stools containing mucus and undigested food 
remnants. 

In a case of giardiasis in a boy the symptoms and findings resembled those 
of idiopathic steatorrhoea. The parasite was found in the stools only after a 
severe saline purgation, after which the steatorrhoea and abdominal pains 
disappeared and the parasite was not subsequently observed, — McGrath 
and S, J. Boland, Brit. med. ii/1942, 4. 

An outbreak of enteritis, much of it of a chronic type, affecting a high pro- 
portion of both children and adults in a residential nursery for evacuees is 
described. Giardia lamhlia w'as found in 71% of children and adults having 
loose stools at the time of examination and in only 32% of those having normal 
stools; and in 82% of those with a history of intermittent or continual loose 
stools for some months compared with 25% of those without such a history. 
Cure of the infection was quickly and successfully accomplished by the use of 
Quinacrine in two 5-day courses. — G. Ormiston et al.y Brit. med. i/1942, 
151. 

Classification. The non-mannitol-fcrmenting group includes B. dysen^ 
ieriee Shiga and B. dysenteric Schmitz; the mannitol-fermenting group includes 
B. dysenteric Flexner sub-group and a number of related organisms, e.g. B. 
alkalescens sub-group and B. dysenteric Sonne. B. dysenteric Shiga produces 
a very potent toxin and is associated with the most severe form of bacillary 
dysentery. Cultures do not ferment lactose, mannitol or clulcite; in glucose acid 
is produced but no gas. It differs from B. dysenteric Schmitz in not producing 
indole in peptone water. B. dysctiteric Schmitz is now accepted as a pathogenic 
cause of dysentery, although it was formerly regarded as only a secondary 
invader. It resembles B. dysenteric Shiga in its fermentation reactions, but 
produces indole in peptone water. 
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The maimitol-fermenting group of B. dysenteria are responsible for the 
majority of cases of bacillary dysentery, although they are less toxic and produce 
symptoms of a milder type than those produced by B, dysenteria Shiga. 

The Flescner sub->group are non-lactose fermenters, m glucose and mannitol 
they produce acid and gas but do not ferment dulcite. 

The B. clkalescens sub-group are also non-lactose fermenters, but m glucose 
and mannitol they produce acid without gas; in dulcite acid production occurs 
after incubation for periods of 4 to 8 days. , 

The Sonne sub-group acidify lactose after incubation lor 4-8 days or longer, 
produce acid but no gas in mannitol and glucose, and do not change dulcite. 

{See also J. S- K. Boyd., Trans. JR. Soc. trap. Med. Hyg., 1940, 55, 553.) 

Serological Classification. Andrews and Inman described five races in 
the Flexner group, which they designated V, W, Y, X and Z. Each of these 
has a distinctive type antigen, but they all have a common group-antigen, 
(The y race corresponds generally to the Hiss-Y type of Flexner bacillus 
described by Hiss and Russell. — Muir and Ritchie.) 

Diagnosis of acute bacillary dysentery depends upon the isolation of the 
causative organism from the fasces. The specimen must be obtained as early 
as possible in the disease and must be either absolutely fresh or preserved with 
30% glycerin in saline of pH 8. Microscopical examination of the mucus may 
often lead to a provisional diagnosis. The bacillus can be isolated by plating 
mucus on MacConkey’a medium or litmus-lactose-taurocholate-agar, or, 
preferably, Wilson and Blair’s medium {infra) and identified by biochemical 
and serological tests. 

Cultivation, On litmus-lactose-agar and on the media of MacConIcey, 
Conradi-Drigalski and Endo, the unrestrained growth of B. coU leaves little 
place on the plates for the development of dysentery bacilli, so that their suc- 
cessful isolation is usually possible only in the early acute stages of the disease 
and when the stools are planted out within a few hours of their collection. To 
the antiseptic action of such dyes as malachite green, methyl green, victoria 
green, brilliant green, fuchsin, crystal violet and gentian violet, dysentery 
bacilli arc more sensitive than most strains of B. colu 

Wilson and Blair’s Medium. A medium on which Flexner’s B. dysenteria: 
grows profusely, whereas there is great inhibition of most straihs of B. colt and 
B. lactis cerogenes^ and suppression of typhoid and paratyphoid bacilli, Sonne’s 
bacillus and cholera vibrios, is prepared as follows; — 

To 100 ml. of melted nutrient agar (pH 7*4) cooled to 60'’ are added 0*5 ml. 
of 1% rosolic acid in absolute alcohol, 1 ml. of 4% aqueous solution of iron 
alum and 3 ml. of a lactose-tellurite solution. The latter is made by boiling 
20 g, of lactose in 100 ml. of distilled water, cooling and dissolving in the cold 
solution 0*2 g. of potassium tellurite- (Reduction occurs unless the tellurite 
is dissolved in the cold.) The solution Keeps for weeks, the tellurite being an 
effective preservative against bacteria, but not against moulds; growth of the 
latter can be prevented by adding 3% ether and keeping the bottle tightly 
stoppered. Five strains of Flexner’s bacillus (V, W, X, Y, Z) all grew well on 
this medium. — W. J. Wilson and E. M. McV. Blair, Brit. mea. */., ii/1941, 501. 

These authors also described another medium prepared as follows: 0-5 g. of 
sodium tauroglycocholate and O-v*; g, of lactose are dissolved in about 10 ml. of 
boiling water in 100 ml. wide-necked extraction flask; melted nutrient agar 
cooled to 60“ is added to 100 ml., followed by 0*5 ml. of 1% potassium tellunte, 
2 ml. of 4% iron citrate and 0*5 ml, of 1% aqueous neutral red solution. On 
the surface of this medium, colonies of Flexner’s bacillus are yellowish and 
any strains of B. colt that are not suppressed are reddish. Stools which show 
only a few colonies of Streptococcus jacalis on ordinary MacConkey’s medium 
provided abundant tiny colonies on this medium. There is no danger of 
confusing them with colonies of Flexner’s bacillus, but their suppression would 
be an advantage. This can be done by addition of 0 *5 ml. of 1 % rosolic acid in 
absolute alcohol. — ibid. 

Results from the use of Wilson and Blair’s telluritc-iron-citrate-neutral-red 
medium on 20 consecutive stools from which Flexner dysentery bacilli were 
cultivated confirm the value of this medium. It will sometimes have an 
advantage of 2 or 3 days over MacConkey’s medium in reporting a negative 
result. This high selectivity must be kept in mind lest other pathogens be 
missed.—D. B. Bradshaw, Brit. med. J., i/^942, 181, 
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Colonies of B, dysenteria Fleacner were easily recognised and growth n 
most of the positive cases was profuse. Colonies were pinkish and glistening 
when viewed against the light, but against a white background they had a 
greyish tinge. Most of the B. colt group were inhibited, but organisms of the 
proteus and alkaligenes groups and also some enterococci grew fairly well. In 
most of the acute cases a pure culture of dysentery organisms was obtained. 
There is sufficient evidence to indicate the value this medium is likely to have 
in the isolation of suspected cases of dysentery and of carriers. — ^J. C. S. Thomas 
and W. A. Hulme, Lancet^ i/1942, 321. 

Leifson’s Desoxycholate-Citirate-Agar Medium. Fresh lean minced 
pork infused for an hour in three times its weight of distilled water (break 
up the lumps of meat and distribute them evenly). Add 1 ml. of N/1 HCl 
for each 100 g. of meat and boil the mixture for one minute. Strain, and filter 
through paper until free from visible fat droplets. Add a volume of N/ 1 NaOH 
equal to volume of N/1 HCl added. Again boil for one minute, filter through 
paper. Add distilled water to make up volume to that of water originally added. 

To this infusion add 1% peptone and NaOH g.s. to make pH 7*5. Boil 2 or 
3 minutes, filter. Add 2% agar and to each 100 ml, of medium add 0*5 ml. 
of N/1 NaOH. Allow the agar to soak for 15 minutes, then dissolve by boiling 
or autoclaving. Then add lactose 1%, sodium citrate (NasCjHsO.llHjO) 
2*5%, sodium desoxycholate 0*5% and lead chloride (1 : 300,000) as rapidly as 
possible. If not required for immediate use, the medium should be stored 
without further addition. For use, melt at S0®~1U0® and add 0*2% of ferric 
ammonium citrate (green). Titrate to pH 7*4, using phenol red indicator and 
add neutral red (1 ; 50,000). Pour into petri dishes and protect from light 
and drying, — E. Leifson, J, Path. Bact,^ 1935, 40^ 581. 

This medium is useful for the isolation of intestinal pathogens, e.g„ B. 
typhosum, B, paratyphosumt B. dysenteric Flexner, B. suipestifer, and all 
Gram-positive bacteria. Some strains of paratyphoid bacilli, the Shiga, Sonne, 
dispar and alkalescem types of dysentery bacilli arc inhibited. Vibrio cholera 
grows poorly, B. pyocyaneus grows well, B. alkalisenes usually does not grow; 
most strains of B. proteus grow and most strains of colon bacilli are inhibited to 
u large extent. — Mackie and Macartney. 

Dysentary Carriers* Healthy carriers of B. dysenteric do not occur. 
Actual carriers are to be found among the incomplete convalescents in whom 
there is always evidence of an unhealed ulcer. 

There is a growing certainty that dysentery due to the bacilli of Sonne, or 
Flexner, or Shi^a is endemic in this country and that much of it escapes notice. 
Many cases of illness described as gastro-enteritis, gastric influenza and colitis 
would undoubtedly be more precisely described as cases of bacidary dysentery 
if proper laboratory examination of the stools was made in the aci;te stage of the 
disease. Hospital staffs in children's homes or hospitals should always be on 
the alert for its appearance and any child brought to hospital suffering from 
severe diarrhoea should be kept under observation and not allowed into a general 
ward until bacteriological exanniinalion has been made to exclude the presence of 
dysentery bacilli in the faices. — Hep, nied. Qffr Minist. Blthy Lond.^ 1936, 39. 

Antidysentery Serum (Shiga). Standard, B*P* The standard is a 
quantity of dried serum kept in the National Institute for Medical Research, 
Hampstead. 

Unit* 7'he unit is the specific neutralising activity for the B. dysenteric 
(Shiga) contained in such an amount of the standard preparation as the Medical 
Research Council may from time to time indicate as the quantity exactly 
equivalent to the unit accepted for international use. 

Method of Standardisation* A preparation corresponding to a test 
toxin is first made, A toxin is, however, by definition a poisonous substance 
liberated in a culture medium by a growing organism, and the preparation made 
from B. dysenteric Shiga is not always a toxin in this sense. It may be a 
bacillary emulsion, prepared by growing a smooth strain of a highly toxigenic B. 
dysenteric on nutrient agar for 48 hours at 37°. The growth is washed off the 
medium and the suspension is killed by heating to 56° for 1 5 minutes and then 
centrifuged to collect the dead bacilli. These are dried in vacua over P*0» , 
and ground to a powder. The test toxin may also be a broth filtrate prepared 
by growing the bacillus in alkaline broth at 37° for 2 or 3 weeks. The broth is 
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sterilised by filtration, and the toxin is precipitated by adding 40 g. of am- 
monium sulphate to each 100 ml. The precipitate is again dried in vacuo. 
Finally, a purified toxin may be prepared by dialysing the sterilised broth 
filtrate under pressure against water. The reaction is then adjusted to the 
isoelectric point to precipitate the toxin which is collected and dried. 

When the toxin is prepared the test dose is dctermiired; this is the dose 
which when mixed with 1 unit of standard antitoxin causes the death of one 
half of a group of mice injected with it; a suitable toxin has a test dose which 
is not less than 20 average lethal doses. Unknown samples of antitoxin are then 
estimated by mixing different volumes with the test dose of the toxin. These 
mixtures are injected into groups of mice, and the mixture which kills half of 
a group of 30 mice contains an amount of antitoxin equal to 1 unit. 

Epidemic Encephalitis (previously called Encephalitis 
lethargica). The causal organism is a filter-passing virus. 
The symptoms are sometimes like influenza, for which it is often 
mistaken. Cases that are rapid in onset, with Jiiigh fever, headache, 
delirium and convulsions are usually rapidly fatal. In the cases 
of insidious onset there is moderate pyrexia, headache, catarrhal 
symptoms, pain in the trunk and limbs, and giddiness. There may 
be hiccough and vomiting. Nervous symptoms usually appear 
after some days and include disturbances of vision, sleeplessness 
and alteration of the sleep rhythm. The acute stage may be so 
mild as to escape detection. Late effects make their appearance 
after months or years. In the chronic stage there may be mental 
changes, parkinsonism, sleep disorders, paralysis, tics or disorders 
of vision, especially oculogyric crises. 

Parkinsonism^ a form of paralysis agitans, is a common sequel 
even in young children — characterised by rigidity of musculature 
of body, the face becoming devoid of expression, and the speech 
affected; as the stiffness increases the patient becomes unable to 
feed or dress himself and finally may become bedridden. Further 
sequelae are neurasthenia, intractable insomnia and disturbances 
in respiratory mechanism. Moral degeneration often follows the 
disease. 

Incidence, Whereas the number of cases reported in England and Wales 
was 5000 in 1924, only 1036 cases were reported in 1929, and during the ensuing 
ten years there was a progressive reduction, the figure for 1938 being 194. As 
an acute disease it has largely ceased to be a problem, but the late results con- 
tinue to appear and the mortality statistics do not show the same progressive 
reduction as the notifications. Thus, the number of deaths in 1929 was 1037 
and in 1938, 650. 

Treatment, The only drugs still spoken of favourably when used as 
palliatives in certain phases of the clironic condition are atropine and its 
derivatives, bulbocapnine, hyoscine (scopolamine), and stramonium. 

Filariasis. The term filariasis is used to denote infestation of 
man by nematodes of the family Filarioideat tvhich are thread-like 
worms usually found in the lymph-vessels and glands, the con- 
nective tissue and the body cavities. Several species are known to 
infest man; of these the most important are Wuchereria bancrofti 
(Filaria bancrofti), Loa loa and Onchocerca volvulus, 

Wuchereria bancrofti. This is the most important of the filarial worms 
and is especially common in India, South China, the West Indies and the 
Pacific Islands. The females are about 75 mm, X ()*25 mm. and the males 
about 40 mm. X 0*1 mm. The female gives birth to enormous numbers of 
larvoe which make their way through the lymphatics to the blood stream, 
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living in the lungs and thoracic blood vessels by day and appearing in the 
peripheral blood only at night (nocturnal periodicity). The intermediate 
hosts are mosquitoes, chiefly Ctdex fatigam and Aides variegattisi these suck 
the embryos out of the blood at night and the embryos after development in 
the thoracic muscles of the insect are inoculated into man. 

The infection in most cases is symptomless unless there is obstruction to the 
lymph flow, when it may give rise to a variety of conditions such as high fever, 
lymphangitis, abscess, varicose groin-glands, varicose axillary glands, orchitis, 
funiculitis, synovitis, chyluria, hydrocele, elephantiasis and chylous ascites. 

Loa Loa, This parasite occurs commonly in West Africa. The adult worms 
live in the subcutaneous tissue and the embryos have a diurnal periodicity, as 
distinct from the nocturnal periodicity of W. bancrofti; the intermediate hosts 
are a species of flies (Chrysops dimidi ata^ C, longicornis and C, silacea) which 
feed during the daytime and in which a c^Ie of development occurs, similar 
to that of W. bancrofti in the mosquito. The parasite gives rise to transient 
subcutaneous swellings, about the size of a hen’s egg and known as Calabar 
swellings and the worm occasionally migrates to the eye, causing local irritation 
and swelling. 

Onchocerca volvulus. This worm, which is found on the West Coast of 
Africa, and^ in Guatemala and southern Mexico (where it is known as O. 
caicutiem)t inhabits the subcutaneous or connective tissues of man. The 
intermediate hosts are a species of flies (Simulium). The worm ffives rise to 
subcutaneous tumours in various parts of the body and in chronic cases may 
penetrate into the tissues of the eye eventually causing blindness (hence 
“blinding filaria”). 

Diagnosis, This usually depends on demonstrating the larvas in the blood 
(in the case of O. volvulus in the fluid from an excised nodule); thick films 
should be made and stained with Giemsa. A complement fixation reaction 
may be obtained in most cases by using an antigen prepared from DirofUaria 
immitis, the heart-worm of the dog. 

Tteatmsnt consists in careful removal of the worm or, in the case of 
O. volvulus^ excision of the nodules, 

Chopra and Rao have tested a large number of drugs for their influence on 
filarial infection. Of these, Fouadin gave the most satisfactory results, causing 
disappearance of the circulatory microfilari® which was, however, only 
temporary. It succeeded in controlling the inflammation and fever for a 
comparatively long time, and this result was also obtained with Soamin, but 
this drug failed to bring about any appreciable diminution in the number of 
circulating microfilaria:, — per Trap, dis. Bull., 1941, 491. 

Gas Gangrene. An acute spreading gangrene, characterised 
by the development of large amounts of gas in the tissues and by a 
profound toxaemia. It is due to the infection of wounds by 
spore-bearing anaerobes, Clostridium 7uelchii, CL septigue, CL 
(rdematiens and CL histolyticum. Usually within 48 hours of the 
injury the wound becomes abnormally painful and is surrounded 
by much swelling; the pulse-rate rises rapidly and there may also 
be a rise in temperature. The diagnosis of gas gangrene is based 
on the severe and progressive toxaemia, rapid pulse, restlessness, 
euphoria and vomiting, and an increasing swelling and tension in 
the region of the wound, with evidence of gas in the tissues. 

Wounds in which gas gangrene develops are those involving 
damage to a large mass of muscle, confined in such a way that the 
products of infection cannot escape. Small wounds only develop 
gas gangrene if the damaged tissue is muscle. The infection is 
common in war wounds but less common in civil practice. 

I'he majority of cases of j-'as gangrene are caused by Cl. welckii, cither alone 
of in combination with other anaerobes. About 40% of human gas gangrene 
is caused by CL tedematiem alone or in combination with other bacteria. CL 
septique as a cause of human gas gangrene may be estimated as according 
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to statistics based on sound bacteriological data. All welchii and Septique 
strains must be considered as pathogenic, but only two-thirds of cedematiens, 
—per Bull. War Med., 1942, 5, 166. 

Clostridium welchii (B, perfringens). Anaerobic, non-motile, spore- 
forming organism, about 4-6/x long, fairly broad; Gram-positive (in old cultures 
may be Gram-negative); usually capsulated in smears from tissue fluids or 
from cultures in serum media, no capsule in cultures from agar or broth media. 
Liquefies gelatin, ferments glucose, maltose, lactose, sucrose and starch, with 
production of acid and gas. In litmus milk medium produces characteristic 
“stormy clot”; only feebly proteolytic. Produces an exotoxin in fluid 
cultures, 

Nagler Reaction for Identification of Cl. wclchii. The reaction with 
litmus milk (supra) may be falsely negative as some strains of Cl. toelchii do 
not form clot or because the amount of culture used to inoculate the milk is 
too sm^. The reaction may be positive in the absence of Cl. welchii, especially 
with mixtures of aerobes and anaerobes. 

The production by Cl, toelchii toxin of turbidity and sometimes a fine curdiness 
in human serum constitutes a possible diagnostic test for CL toelchii, by which 
a positive specific result may be obtained within 2, or perhaps 3, days of 
taking the specimen. The reaction has the advantage of being serologically 
specific, as it is inhibited by Welchii antitoxin. The technique of the test is 
as follows (N. J. Hayward, Brit. med. J., i/1941, 811): — 

To one of two sterile 6 mm. (Wassermann) tubes is added 0*3 ml. of a mixture 
of equal volumes of human serum and Fildes’ peptic blood digest broth (see p. 
913); to the other tube is added, as a control, 0’3 ml. of a similar mixture con- 
taining in addition 10% of concentrated Welchii antitoxin. (The test and 
control-naixture are conveniently made in bulk and kept at 2®.) Each tube is 
inoculated with either a drop of culture or half a suspected CL toelchii colony and 
is observed after 16, 40 and 64 hours’ anaerobic incubation at 37“. In a positive 
reaction the serum becomes turbid and in a strongly positive reaction a fine 
yellowish curd, which tends to float on the surface of the fluid, is produced. 
On spinning, the material separates into three zones — ^a compact deposit of 
bacilli, a more or less compact scum of fat-Hke material and an intermediate 
fluid that is either turbid or clear, apparently depending on the packing of the 
fat^ material in the top layer. When only a small amount of toxin is produced, 
spinning does not cause the formation of a scum, but the fluid above the 
bacterid deposit is turbid. Reactions are recorded as + -f- or + according to 
whether or not a well-defined top layer is produced. The control tube shows 
turbidity due to bacteria only and on spinning forms a compact deposit at the 
bottom of a clear fluid. A single colony supplies ample material for the 
inoculum. 

The authors also used solid media. Fildes’ agar with 10-20% human serum 
gave, after 16 hours anaerobic incubation, colonics with clearly defined zones of 
opacity 2~4 mm. wide; these were inhibited in control plates containing anti- 
toxin. Positive Nagler plate reactions were often obtained within 24 hours of 
taking a swab from infected wounds. 

For routine rapid identification the test should be applied to any colony 
suspected of being CL toelchii, for there is a very good chance of obtaining a 
result in 24 hours. At the same time as the Nagler test is set up, a meat broth 
culture should be sown and used for a heavy inoculum in a second test if the 
first test is negative after 24 hours; this will probably yield a result by the 
second day. 

Varuints of CL melckiu The name CL toelchii is now applied to several 
closely-related variants associated with diseases of man and animals, 
characterised by general toxic symptoms as well as local lesions in the intestines 
and elsewhere; these bacterial variants are classified into four types designated 
A, B, C and D. Type A is mainly associated with gas gangrene in man; 
Type B (CL toelchii, var. agni) causes lamb dysentery; Typ<i C (Cl. paludis) 
occurs in “streak,” an acute enteritis of sheep, and Type D (Cl. ovitoxicum) 
causes infectious entero-toxsemia of Australian shera, “pulpy kidney” disease 
of l^bs and probably grass-sickness of horses. These variants differ in the 
specific character of the toxin present in the filtrates of fluid cultures; each type 
of organism may form several distinct toxins, and the same toxic constituent 
may be formed by two or more of the types. 
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For further details see A. J. Wilsden, Univ, Cantb, Xnstit, Animal Path,. %nd 
Report f 1931, 53, and Srd Report^ 1932, 46» 

Twins of CU welchiu Alpha toxin is characteristic of Type A, 
responsible for gas gangrene in man; it has haemolytic, necrotising and lethal 
properties; it is also formed by Type B and Type C. Beta toxin is necrotising 
and lethal, but not haemolytic; it is produced by Types B and C. Gamma toxin 
is lethal to mice and is produced by Type B. — Glenny et al.^ J, Path, Bact., 
1933, 37*, 53. 

For a discussion of the action of Cl. welchii (Type A) toxin on red corpuscles, 
striated muscle, the circulation, the adrenal glands and tissue oxidations, see 
G, Payling Wright, Bull. War Med., 1942, 4, 251. 

A modified liver and veal digest broth without commercial peptone for the 
production of a very potent Cl, perfringens (Type A) toxin is described. Studies 
of the lethal hasmolytic and opacity factors contained in the toxin indicate that 
possibly a more complete perfringens toxin (Type A) is essentially composed 
of two antigens each of which is characterised by a different type of hsemotoxin 
— S. C. Seal, Indian J, med. JR«,, 1942, 30, 229. 

Gas-gangrene Antitoxin (Perfringens), Standard, B,P, The standard 
is a quantity of dried gas-gangrene antitoxin (perfringens) kept in the National 
Institute for Medical Research. 

Unit. The unit is the specific neutralising activity for gas-gangrene 
(perfringens) toxin contained in such an amount of the standard preparation 
as the Medical Research Council may from time to time indicate as the 
quantity exactly equivalent to the unit accepted for interniitioiial use. 

Method of Comparison, The following is an abbreviated account of the 
method suggested in the B.P. A test toxin is prepared by growing Cl. welchii 
for 16 hours; the medium is sterilised by filtration and ammonium sulphate is 
added until a precipitate is formed which is collected and dried. The test 
dose of the test toxin is determined by finding what amounts of the test toxin, 
mixed with 0*2 unit of standard antitoxin, kills some but not all of a group of 
mice into which it is injected intravenously. Unknown samples of antitoxin 
are then assayed by making mixtures of different volumes with the test dose of 
the test toxin. These mixtures are then injected into mice, and the one which 
kills some but not all of the mice contains an amount os antitoxin equal to 
0-2 unit* 

Vihrion septique. An anaerobic spore-forming, motile organism, occurring 
in rods 3 to 10/x in length and about Iju thick, may grow into long segmented 
filaments in fluid media. Several peritrichous flagella are present; it is Gram- 
positive, but old cultures may be Gram-negative. Spores are oval, central or 
subterminal. Liquefies gelatin, but not coagulated serum. Ferments glucose, 
maltose and lactose; does not ferment sucrose, inulin, glycerol or starch; only 
feebly proteolytic. Produces an exotoxin in fluid cultures. 

Gas-Gangrene Antitoxin (Vibrion septique). Standard, B.P. The 
standard is a quantity of dried gas-gangrene antitoxin (vibrion septique) kept 
in the National Institute for Medical Research, Hampstead. 

Unit. The unit is the specific neutralising activity for gas-gangrene (vibrion 
septique) toxin contained in such an junount of the standard preparation as 
the Medical Research Council may from time to time indicate as the quantity 
exactly equivalent to the unit accepted for international use. 

Method of Comjpariwn. I’he following is an abbreviated account of the 
method suggested in the B.P. Add, I. A test toxin is prepared by growing 
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CU sporogenes. This organism differs from Cl. welchii and the Vibrion 
septique in being actively proteolytic, whereas the latter act on carbohydrates 
rather than on proteins. It is frequently found in putrid wounds and is 
probably the main cause of their foul odour. ^ Like the gas-gangrene organisms, 
it is often found in human or animal faeces and in fertilised soils. 

It is a bacillus with rounded ends ( 5 ^ X 0*8/4), actively motile, and Gram- 
positive; it liquefies gelatin and digests blood serum. It does not seem to be 
pathogenic but appears to exalt me virulence of the gas bacillus. It is a 
common contaminant of other anaerobic cultures and, since its spores are highly 
resistant, it is difficult to separate it from others. 

Gonorrhoea. Neisseria gonorrhceoe (gonococcus) is a medium- 
sized diplococcus, 0*8 to 1/x in diameter, reniform in shape, 
occurring in groups, intracellular in character. It is Gram- 
negative and morphologically indistinguishable from the menin- 
gococcus and N. catarr halts. In films made from the discharge in 
the earliest stages of the disease, the gonococci are seen in groups 
of 2 to 20 or more pairs, outside pus cells or overlying epithelial 
cells, but when the discharge has become purulent they are mostly 
intracellular. Gonococci are easily killed by drying, but they can 
stand exposure to cold in the moist state. The organism is very 
sensitive to temperatures above 37®. 

Gonococci ferment dextrose with the production of acid and 
gas, they do not ferment maltose and mannite. 

Diajfnosia. In the male, the gonococcus causes an acute urethritis in the 
first place. There is no difficulty in the recognition of this intracellular 
diplococcus in properly stained fiilms made from the urethral discharge in the 
early stages of the infection. In the later stages of infection the gonococcus is 
not easily found and a more thorough examination is necessary. The following 
procedure^ is recommended in chronic cases and particularly when the patient 
seeks advice as to infectivity when contemplating matrimony. The patient 
should come for examination in the early morning with instructions not to 
pass urine till investigated. Films are made from any discharge in the urethra, 
and the urine passed and examined by naked eye for prostatic threads. The 
urine should be centrifuged and the deposit stained. The patient should then 
be placed in the knee-elbow position and the prostate massaged. The pro- 
static fluid is collected and examined by films and cultures on serum agar. 
If a purulent morning discharge is absent, if there is no pus in the urine and if 
the prostatic fluid is clear and contains only mononuclear cells, the patient, in 
the absence of clinical signs and symptoms, is probably free from gonorrhoea. 

The examination of the female genito-urinary tract for gonococci is less 
commonly successful, even in the acute stage, and greater reliance should be 
placed on the cultural than on the film results. Before pronouncing a woman 
free from infection, at least three tests should be made. Films and cultures 
should be taken from the interior of the urethra, from the cervical canal after 
passing a speculum, from the vagina, and, if clinically infected, from Bartholin's 
duct. 

The diplococcus can usually be readily found in large numbers in discharges 
of gonorrhoeal origin, but a diplococcus of similar appearance is also apparently 
to be found not infrequently in vaginal discharge of non-gonococcaf origin. 
If a distinction is to be made it is best to try to grow the orgimism in question 
on the ordinary forms of culture media, since, while the gonococcus will not 
grow on plain agar, it grows freely on blood agar. On the other hand, the 
other forms of diplococcus met with in the vajj:ina usually grow freely on plain 
agar. It is also possible that the presence of the diplococcus inside the pus 
cell is characteristic of the gonococcus, but one must be a trained microscopist, 
who is continually examining such preparations to be certain that what appears 
to be inside the cell is not really lying directly below or above it. Therefore, 
in cases in which a diagnosis is of serious importance, it should never be based 
on a mere clinical examination. 

Staining. Films made from discharge in a frank case of acute gonorrhoea 
are characteristic as regards the intracellular position of the gonococci but 
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diagnosis can not be based on presence or absence of intraceilular diplococci 
For official purposes Gram’s method of staining must be used, mcorrect 
technique, especially over-decolorisation or the use of a strong counterstain 
may make organisms which are really gram-positive appear gram-negative. 

In decolorising, absolute alcohol must be used, i.e. 98% or over. Weak 
alcohol decolorises gram-positive organisms. It should not be used for more 
than 2 minutes. 

Jensen’s Modification of Gram’s Method is rapidly carried out and 
gives good results. 

Make a thin film on a slide by spreading a platinum loopful of pus obtained 
from inside the urinary meatus, dry with gentle heat and pass rapidly three times 
through a Bunsen flame; cool. Stain with 0*5% aqueous methyl violet (6B) 
i to J minute. Pour off the bulk of the stain and wash away the remainder 
with a drop or two of strong aqueous iodine solution (iodine 1, potassium iodide 
2, water 100). Do not wash off with water. Pour on a fresh quantity of the 
iodine solution and leave to 1 minute. Wash witli absolute alcohol till no 
more colour comes away (maximum time 2 minutes). Without washing in 
water, counter-stain with: 

Neutral Red Solution. Neutral red 1 g., 1% acetic acid 2 ml., distilled water 
1000 ml. (made stronger if necessary) for 15 seconds to 1 minute. Wash in 
water, dry and mount. The gonococci take up the red d^e, and appear as rose- 
pink diplococci, kidney-shaped with their convex surfaces apposed, usually 
intracellular. 

Pyrontin Stain, syn. Pappenlieim*8 or Unna*s Stain, containing 
concentrated aqueous pyronin solution 1, concentrated methyl green solution 3, is 
useful. Stain 5 minutes, wash and dry. Gonococci stain red; cells, etc., blue. 

Wyatt Wingrave’s Modification = Pyronin (water soluble) 2, metnyl green 3, 
distilled water 100. Dissolve separately, mix and filter. After staining, wash 
with water and differentiate with 5% resorcin in alcohol. 

All organisms, especially the gonococci, stain by this method a brilliant 
red and pus cells greenish-blue. The gonococci are found in regular clumps 
of diplococci, the distance between each pair being much the same. Some 
are intracellular. 

A rapid method of examining urethral discharge for gonococci. The film is 
treated as in Gram’s method up to the end-point of decolorisation. Then 
instead of a red counter-stain, Unna-Pappenheim stain is left on for two minutes 
and then quickly washed off. Gram-positive and gram-negative organisms will 
be stained purple and pink respectivdy; the cell-nuclei however will be bluish 
instead of pink. The gram-negative organisms are thus more easily detected 
than when the nuclei are also pink. The Unna-Pappenheim stain consists of 
methyl green 0-15 g., pyronin 0-5 g., alcohol (95%) 5 ml., glycerol 20 ml,, phenol 
in water (2%) up to 100 ml. — ft. Sandiford, BriU med . ,/., ii/1937, 1151. 

Acid Thionin. Thionin 0*5%, glacial acetic acid 5% in distilled water. 
Stain 3 minutes, wash in tap water. A very reliable stain — shows phagocytosis 
well and the chwacteristic “kidney” shape of the cocci. Best stain for general 
use when confirmed by “Gram.”— Wyatt Wingrave. 

Nissl’a Stain* Methylene blue, “B. Patent,” 3*75, soft soap 1*75, water 
1000. Stain thin smears (fixed in idr) without heating, for 1 minute, wash, 
blot and examine. 

Cultivation. The gonococcus requires blood or serum for growth; suitable 
media are agar containing 10% of blood, serum- agar prepared from fresh 
sterile serum, or agar containing 10% of hydrocele fluid. The media must be 
kept moist during incubation and J>H should be adjusted to 7*5. Gonococcus 
grows serobicdly at'SO^-SO* (optimum 36®--37®); some strains require 5% COg 
in the atmosphere. 

The most satisfactory medium for cultivation of gonococci in a small 
laboratory is the desiccated Bacto-proteose No, 3 Agar (Difeo). It should be 
enriched just before pouring by the addition of I/20th to l/lUth its volume of 
sterile defibrinated blood of horse, sheep or rabbit (in that order of preference) 
or sterile ascitic fluid, or if none of these is available Bacto-hsemoglobin. 
M^y workers advise heating the blood to a dark brown. To do this, the 
melted ag^ may be allowed to cool to 70'’-75®F,, the blood added, mixed and 
maintained at that temperature about 10 minutes or until it looks like chocolate, 
then poured into petn dishes.— J, Amer. med. Ass,, ii/1941, 2826. 
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Complement Fixation Test, In acute complicated cases of gonorrhoea 
the complement fixation test is strongl^^ positive, while in chronic cases of 
specially long standing, the reaction is sometimes only weakly positive. 
Consequentljr + and 4-4' reactions must be regarded suspiciously. The 
test is an aid in the determination of cure if previously positive reactions become 
negative, and the clinical and bacteriological findings arc also negative. The 
negative reaction by itself does not mean the absence of gonococci. A positive 
reaction persisting longer than one year after a clinical and bacteriological cure 
is a strong indication that a latent focus of the gonococcus is present. The 
test is not intended to replace the clinical and bacteriological methods of 
diagnosis but should be a supplementary procedure. — ^A. Cohn, J, hah, din 
Med., 1937, 22, 627. 

It has been proved that smears, even by differential staining, invite an error 
of over 50%; over 65% of cultures are accurate when an efficient medium is 
employed; me complement fixation test is nearly 80% correct when Price’s 
imi)roved technique is used. This reaction gives the highest number of 
positive results; its value is as great in the diagnosis and in assaying the effect of 
treatment of gonorrhoea as the Kahn and Wassermann reactions are in the 
management of syphilis, — ^T. An’^l-Davics, Med. Annu., 1937, 179. 

The complement fixation test is an important diagnostic aid in the routine 
study of arthritic patients. Of 125 tests done on the serums from 74 cases of 
proved or probable gonorrhoeal arthritis 81 *6% gave positive reactions at some 
time during the course of the arthritis. Of the tests done on the serums from 
the 5§ proved cases of gonoirhoeal arthritis 80*7% gave positive reactions at 
all times. Of 239 cases representing other types of arthritis 91*6% gave 
consistently negative reactions. — C- F. Warren, W. A. Hinton and W, Bauer, 
J, Amer. med. Ass., i/1937, 1241. 

Price's Antigen is prepared from a 24 to 48-hour culture of the gonococcus 
grown on hydrocele-agar. Wash off the culture with 100 ml. of normal saline 
add 1 ml. of N/1 NaOH and keep in a water-bath at 37® for two hours wjhen, 
most of the organisms dissolve. Filter through sterile lint, add 1*5 ml. N/i 
HCl to the clear filtrate, replace in the water-bath for 10 to 20 minutes, 
centrifuge at high speed and suspend the deposit in 4 ml. of normal saline. 
Add N/10 NaOH drop by drop until pH is 7*5. Shake vigorously to dissolve 
the suspension. Add 1 ml. of 1 % formol saline and filter through lint. Place 
the solution in ampoules of 5 ml., heat at 56® for 2 hours. This colloid fluid 
constitutes the antigen, and is used in the test in a dilution of 1:30. Must be 
titrated before use. (See 1. N. O. Price, L.C.C. Monograph, No. 2995; also 
J. Path. Bact., 1932, 35, 635). 

Guinea-worm Disease, syn. Dracontiasis, is due to infesta- 
tion with Dracunculus medimnsis, the intermediate host being a 
Cyclops which is swallowed in the drinking water. The disease 
occurs in the western half of India, in Tropical Africa, and in 
Persia, The female worm is from 30 to 120 cm, long and about 
1 -5 mm. in diameter. It inhabits the subcutaneous and interstitial 
tissues and takes from 9 to 12 months to reach the skin, forming a 
blister at the point of emergence. This blister later ulcerates and 
on contact with water permits the reflex discharge of embryos 
from the prolapsed uterus which perforates the base of the ulcer. 
Normally it takes about 3 weeks for the worm to empty the 
uterine contents. During the period of incubation no signs or 
symptoms are present but just before the worm emerges from the 
tissue reactions of an anaphylactic nature, such as urticaria, 
nausea, vomiting, or dyspnoea appear. The lower extremities are 
usually involved and less frequently the arms, trunk, buttocks 
and scrotum. When the worm is unable to reach the surface of 
the skin it dies and may produce an abscess or become calcified 
giving rise to neuritis or muscular rheumatism. 

Treatment, The anaphylactoid symptoms are best treated by injections 
of 10 m. of 1 in 1000 adrenaline solution. The worm may be removed either 
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by traction and massage or by multiple incisions under local anaesthesia. The 
\yorm may first be killed before removal by the injection of antiseptics such as 
1 in 1000 mercuric chloride or 1 in 1000 acriflavinc. The outline of ibe worm 
becomes more obvious if the tissues are sprayed with ethyl chloride. When the 
worm is convoluted the whole area may be excised.^ ^ 

Guinea-worm infection may be avoided by boiling all drinking water or 
filtering through a fine muslin. 

Excellent results in 59 cases from injection of phenothiaaine. The method 
of preparation of the injection and the special technique of injection described 
mrist be closely followed, — M. Elliott, Trans. R, Soc. trap, med. Hyg.^ 1942, 
35, 291. ■ 


Influenza. Epidemic influenza in man is caused primarily by 
a virus infection, and it is probable that in certain cases this 
infection facilitates invasion of the body by visible bacteria 
(see p. 913), giving rise to various complications. A disease was 
produced in ferrets by the intranasal instillation of filtrates of 
throat-washings from influenza patients (W. Smith, C. H. 
Andrewes and P. P. Laidlaw, Lancet, ii/ 1 933, 66). The disease is 
transmissible in ferrets, the infective agent being recovered serially 
from the nasal passages of sick ferrets only. Throat-washings 
from healthy persons and influenza convalescents caused no iUness 
in ferrets, nor did the nasal secretions of a subject with a severe 
common cold. After recovery, the animals were immune to 
further attack. Human sera, especially from influenza con- 
valescents, were found to contain antibodies capable of neutralising 
the virus of the ferret disease. Swine influenza virus was also 
found to cause a disease in ferrets indistinguishable from that 
produced by human virus. 

Since the work of Smith, Andrewes and Laidlaw', most of the 
more widespread influenza outbreaks throughout the world have 
yielded a similar virus when it has been looked for, but there has 
been increasing evidence that apart from sf>oradic cases and local 
outbreaks of clinical influenza, definite epidemics may occur in 
which this virus is absent, or plays only a minor role. In short, it 
has become evident that the clinical picture historically recognised 
as influenza is not a single astiological entity. Confusion may thus 
be introduced by attempting to confine the term * ‘epidemic 
influenza” to the disease associated with the presence of that virus, 
and workers at the National Institute for Medical Research, 
London, and at the Laboratories of the Rockefeller Foundation, 
New York (Lancet, ii/ 1 940, 413), suggested the adoption of a more 
precise terminology, as follows: — 

CUnicdl Influenza^ An setiologically indefinite symptom- 
complex including the symptom-complexes known as “febrile 
catarrhs.” 

Influenza A* A specific disepe entity caused by infection 
with any one of the various strains of the virus discovered by 
Smith, Andrewes and Laidlaw and hereafter to be termed influenza 
A virus. 

The separation of influenza A still leaves a disease or group of 
diseases resembling it, but as yet of unknown aetiology, and it was 
suggested that if and when hitherto undescribed viruses were 
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isolated from this group and were shown to be of ajtiological 
significance, other specific diseases in the group could be labelled 
influenza B, C, etc., as they were found to be caused by the 
hypothetical influenza B virus, C virus, etc. 

Influenza B, Subsequently, Francis (Science^ 1 940, 92, 405) 
recovered a new type of virus from epidemic influenza, which he 
designated ‘‘Influenza B Virus,” from the throat washings of 
patients near New York with influenza in February and March, 
1940, and its presence was also confirmed in epidemic influenza 
in the South Eastern States at about the same time. 

Several workers have recorded serological differences amongst 
influenza A viruses, but there is alw^ays an unmistakable antigenic 
overlap. B virus, on the contrary, is serologically quite unrelated 
to A virus. B virus will infect ferrets and mice, but both the 
primary transfer from man to ferret and the subsequent infection 
of mice from ferrets are more difficult than with A virus. Only 
one strain of B virus has been securely established in ferrets and 
mice. Sera from patients convalescent from outbreaks of influenza 
B have shown a specific rise in neutralising antibodies against B 
virus and not against A virus. 

Evidence as to the prevalence of B virus is based on serological evidence 
rather than on actual isolation of the virus. On this basis an ^idemic studied 
by Francis in California in 1986 was probably caused by influenza B virus, 
and it appears also that the same virus was confirmed in an outbreak in the West 
Indies in 1940. — Lancet, i/ 1941, 114. 

Outbreaks of infection of the upper respiratory tract in schools, hospitals 
and service institutions in England between January and April 1939 were 
investigated. Many cases resembled clinically those from which influenza 
virus was recovered in the 1937 outbreak. Garglings obtained from patients 
in January 1939 did not yield influenza virus by inoculation of ferrets; in February 
and March 1939 only in 12% of cases was the virus isolated and serological 
evidence of infection with influenza virus was obtained in 33% of cases only. 
There were no clinical differences between cases in the 1939 outbreaks which 
could or could not be classified as epidemic influenza on the basis of laboratory 
tests. There arc reasons for suspecting tliat in 1939 at least two clinically 
similar diseases were prevalent — one of them being epidemic influenza as 
studied in 1937, — C. H. Stuart-Harris et al,. Lancet, i/1940, 204. 

No evidence of the presence of influenza A virus was obtained in material 
from the respiratory infections prevalent in England in the early months of 
1940. In January and February 1941 no widespread influenza epidemic 
occurred in England, but laboratory studies indicated that a considerable 
proportion of the sporadic clinical influenza prevalent in those months was due 
to influenza A virus. The viruses infected ferrets less easily than those of 
other years and were less readily adapted to infect mice. — C. H. Andrewes 
et al,. Lancet, ii / 1 94 1 , 387, 

Influenza A virus was causally related to 50% of cases studied in 1940 and 
1941 in all but 3 outbreaks. Virus B was found in only 6 cases, 4 of which 
bad also evidence of virus A. Many cases clinically indistinguishable from 
tiiosc associated with virus gave no indication of the presence of cither virus, 
'fhese cases (30%) occurred during a virus outbreak and are due to agents yet 
unknown, but distinct from influenza A or B virus. The presence of virus A 
or B was sought in washings from the nose and throat, by inoculation of ferrets 
and Syrian hamsters; 10 to 14 days later they were bled from the heart and the 
serum was tested against influenza A or B virus. — ^E. H. Lennette et al., Publ. 
Hlth Rep., Wash., 1941, ,56‘, 1777; J. Amcr. vied. Ass., u/1941, 1920. 

Along with the lesser A outbreaks there occur regularly many cases of 
clinical influenza which yield no laboratory evidence that A or B viruses are 
concerned. American workers refer to these for convenience as ** Influenza 
y.** 'fherc is a tendency to interpret recent findings as meaning that epidemics 
are caused by numerous different viruses only two of which have yet been 
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recognised; further research will probably show that there are more mixed 
epidemics than would be expected if the causative agents were wholly distinct 
and independent. “Influenza A” is only prevalent in Britain every other 
year. The virus has in a few instances been recovered from garglings of healthy 
persons during epidemics and there is good serological evidence that sub- 
clinical infections occur during epidemics. These may apparently act as sources 
of spread of infection. But where is the virus between epidemics? There is 
no good evidence of recovery of virus from carriers then. Further between 
one epidemic and another the antibody level of the community seems steadily 
to fall; in fact the virus seems to disappear for about 21 months out of the 24. 
A similar position arises in connection with swine influenza, which breaks out 
in herds of pigs in the Middle West every winter, the virus apparently dis- 
appearing every summer. A clue to the mystery in this case has been afforded 
by Shope’s observation that swine influenza virus survives in lung-worms 
which are almost universally present in pigs' lungs in the Middle West; earth- 
worms ingest the infected ova and arc then eaten by the pigs. It seems very 
likely that human influenza viruses can also exist in an occult form; not neces- 
sarily in a worm; not necessarily outside the human being. It is possible that 
there may be a gradation virus (i.e., one stripped of a number of its properties, 
including all or almost all that A-antigen which makes it recognisable sero- 
logically as “A-influenza” vims) to pandemic virus. In winter-time a certain 
number of people may be carrying this avirulent basic influenza virus. The 
seasonri coughs and colds permit the spreading of this virus and passage through 
a series of unduly susceptible people allows it to increase its grade of vimlence 
until it can cause symptoms in man. Just as passage through very susceptible 
persons may lead to an increase in ^de of vims, so passage tlirough those 
relatively immune would be likely to induce a fall, perhaps more rapid than the 
rise. Here, maybe, lies the explanation of the excessive numbers of “Y" 
influenzas in peoi^le with high antibody-titre. The difficulty is that if virus in 
such persons rapidly became degraded and lost its A-antigen, we could not 
detect that virus was present at all; we should merely fail to infect animals, 
fail to detect an antibody-rise in the patient and label him “Y'* or “Influenza of 
unknown origin.’* — C. H, Andrewes, Proc. R. Soc. wed., 1942, I. 

Incidence* A large increase in the number of deaths ascribed to influenza 
occurred in the 122 great towns of England and Wales during the last three 
weeks of December 1936, the figures being 57, 97 and 325. Judging by the 
number of influenza deaths in the first quarter of 1937, the epidemic of 1936-37 
ranks fifth in order of the severity of the death-rate since 1920. The high 
death-rate was due to excessive prevalence and not to any increase in vimlence. 
— ^J. D. Rolleston, Med. Annu., 1939, 256. 

In 1938 the total number of deaths from influenza in England and Wales 
was 4847, of which 2077 occurred in the first quarter of the year. In the fkst 
quarter of 1939 there were 6213 deaths. — Rep. med. Offr Minist. Hlth, Land., 
1939. 

A four-year cycle of major influenza epidemic peaks has been recently pre- 
valent in England. Peaks in 1929, 1933 and 1937 were interspersed with 
minor prevalences in 1931, 1935 and 1939 and almost nothing m the years 
adjacent to the peak years. If the cycle had continued, 1940 should have been 
a year free from influenza and so the laboratory studies indicated; 1941 should 
have been a peak year, but this did not prove to be the case; the deaths from 
influenzal pnuemonia remained at a fairly low level. The influenza A virus 
present in England in 1941 was of low infectivity and low vindencc. — C, H. 
Andrewes et al.^ Lancet^ ii/1941, 387. 

Cultivation* Influenza vims can be cultivated on the chorio-allantoic 
membrane of the developing chick. The vimlence of the virus for the chick 
embryo is at first low, but is increased by passage. The original antigenic 
characters of the virus are maintained during cultivation. After repeated 
culture in the developing chick, cultures can be obtained in a chiclc-cmbryo 
medium in vitro* The original inoculum for egg passage is usually a 8U.spension 
of infected animal tissue containing the vims in considerable quantity. The 
vims has been isolated by direct inoculation of eggs with naso-pharnygeal 
washings without preliminary animal passage.*— T. Francis and T. McGill, 
Proc. Soc. exp* Biol, N.Y., 1937, 36. 134. 

Infection of chick embryos by the amniotic route with material of direct 
human origin.— F. M. Burnet, Brit. J.esep, Path*, 1940, 2Jf, 147 and Australian 
J. exp* Biol. Med. Set., 1941, 19, 39. 
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Identification, A new way of identifying the influenza virus la suggested 
by the discovery that fluids contaming influenza virus specifically agglutinate 
fowl’s red cells. This agglutination, which is apparently produced by the virus 
itself, is inhibited by the presence of antiviral serum. The immunologically 
distinct influenza viruses A and B and that of swine influenza can be sharply 
separated from one another by this simple in vitro test which can be read in 
an hour. The agglutination-inhibiting antibodies appear to parallel the virus- 
neutralising ones. — G. K. Hirst, Science, 1941, 94, 22; and Lancet, ii/1941, 283. 

Transtniseion, The influenza virus can withstand drying and may 
remain alive for days or weeks at ordinary temperature. In an experiment in 
which a blanket was impregnated with a suspension of influenza virus (P R 8 
strain), it waa found that as much as 10% of the virus survives drying under 
ordinary atmospheric conditions and can be distributed in the air on dust 
particles by shaking the blanket. After _ 3 days there may be little or no 
appreciable loss of virus; thereafter there is a steady decrease, between 1 and 
10% remaining after a week. Minute dried particles containing influenza virus 
(droplet nuclei) such as are distributed by coughing or sneezing can become 
attached to material such as a sheet and persist so that 10% may remain alive 
at the end of a week. Articles that have been contaminated either directly 
or indirectly by influenza patients may be infective, for the virus may reach a 
fresh host cither by direct contact or by aerial transfer of dried virus on dust 
particles. Virus has been demonstrated on dust exposed near a ferret suffering 
from influenza, but owing to the low infectivity (for animals) of human strains 
of virus a similar demonstration could not be made on dust in the neighbourhood 
of infected human patients. Destruction of the virus is much more rapid at 
37® and in the light. — D. G. Edwards, Lancet, ii/1941, 664. 

HflemophiluB Influenzae ^(Syn, Bacillus inJiuenza, Pfeiffer's Bacillus), 
A very small bacillus, non-motile. Does not stain by Cram’s method, nor grow 
on ordinary media tinkss haemoglobin be present. Must now be regarded as 
only a secondary invader in epidemic influenza. 

The pneumococcus occurs very frequently in conjunction with the influenza 
bacillus. A mixed flora in the secretions in these cases it characteristic. Influenza 
bacilli are commonly found in the throat in pertussis, measles, and pulmonary 
tuberculosis. May be found in respiratory cstarrhs apart from influenza; it 
may also be present in nonnal healthy permm. 

Cuitioation, H. influenza grows best on agar containing heated blood. 

Blood Agan made by boiling the agar medium with blood for a minute 
and separating the coagulated protein, is a good medium for growing/!, influenza. 
Or blood 1 ml. may be diluted with 9 ml. of water and boiled. The clear liquid 
added to nutrient agar is also an excellent medium for the organism, or strong 
mtneial acids, e.g., sulphuric, may be used without heat to act upon blood, and 
the liquid subsequently neutralised with soda. 

Fleming recommends the use of penicillin to facilitate the isolation of //. 
influenza from sputum, etc.; placed on the surface of the culture medium 
penicillin inhibits the growth of various gram-positive cocci but permits the 
gmwth of H, influenza, 

Paul Pfldea’ Medilum. Mix in the following order normal saline solution 
15(1 ml., hydrochloric acid 6 ml, defibrinated sheep’s blood 50 ml., and pepsin 
B.P., 1 g* Shake to dissolve and place in water-bath at 55® for 2 to 3 days. Adjust 
the reaction to pH 7*6 by adding 20% sodium hydroxide solution 12 ml. or 
more until a pennanganate colour is produced with cresol red. Now add hydro- 
chloric acid drop by drop until cresol red gives practically no change in colour 
but phenol red gives red \pH 7*h to 7’2). Finally, add 0'25% chloroform. For 
use, add the medium directly to melted agar at 60® in a strength of 2 to 5%, 
or to broth in the same proportion. It is not necessary to remove the chloroform. 
The correct adjustment of the reaction is important. 

LeiflhmflBlasIfl* Leishmaniasis is the term applied to a group 
of diseases caused by parasites of the genus Leishmania, Sotne 
of these are general infections, others are local. The first is 
represented by kala-azar, due to L, donovani which is spread by 
the blood stream and invades all tissues of the body except those 
of the nervous system. An infantile form of the disease, Medi- 
terranean kala-azar, has, in the past, been ascribed to L. infantum. 
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Both morphologically and serologically they are the same parasite 
and there seems no reason to separate them. Oriental sore or 
cutaneous leishmaniasis, due to L, tropica^ which is localised to the 
skin and not spread by the blood-stream, and muco-cutaneous 
Am erican leishmaniasis (espundia), due to L. hraziliensis, are, 
however, distinct species belonging to the second group and are 
separable serologically. 

Kala-azar* Syn. Visceral Leishmaniasis, Dum-Dum Fever, 
Black Fever. Occurs mainly in India, particularly in Assam, 
and in China. The disease is characterised by enlargement 
of the spleen and liver, anaemia, emaciation, and irregular fever 
of long duration. The name of “black fever* ^ has been given to the 
disease owing to the increased pigmentation of the skin to which 
it gives rise. The parasites develop in the gut of the sand-fly 
(phlebotomus) but the exact mode of infection is uncertain. The 
mortality rate in the untreated disease is about 90%. 

An infantile form of kala-azar, which has a similar symptom- 
atology to the Indian form, occurs in all the countries bordering 
the Mediterranean, and is usually found in association with the 
disease in dogs, the dog-flea, Ctenocephalus canisy being the 
probable transmitting agent. There are, how^evcr, areas in which 
the disease is common in dogs but human kala-azar does not occur. 
In the Mediterranean area the disease is almost entirely confined to 
infants under 5 years of age, whereas in India and China most 
cases occur between 5 and 15 years of age. Canine infection is 
rarely noted in India and China. 

The Mediterranean visceral leishmaniasis was regarded as an infantile 
disease, whereas the Indian kala-azar occurs amongst people of all ages. But, 
for some time, it has been found that numerous cases of visceral leishmaniasis 
exist amongst grovra-up people in North Africa, Spain, France, Italy, Sardinia, 
Sicily. Canine visceral leishmaniasis is constantly present in endemic foci of 
Mediterranean visceral leishmaniasis, and wherever sufficient investigations 
have been made, e.g., Algeria, Tunis, Malta, Catania and Canca, it has been 
found that the disease is commoner in dogs than in human beings. It is 
probable that the epidemiolo^ of the disease in dogs, as in man, has been 
constant over a long period. It is practically certain that the causative agents 
of the human and canine disease are identical. — E, Sergent and S. Adler, 
Quart* Bull, Blth Org, L,o.N.y 1935, 806. 

Morphology, The rounded non-flagellate stage of the parasite is a small 
oval body 2 to 5^ long by 1 to 2^ broad, containing two structures, one a large 
round laterally placed nucleus staining bright red with Romanowsky’s stain, 
the other, which is usually rod-shaped, stains a deep reddish-purple tmd has one 
end pointing towards the nucleus. It can be cultivated on rabbit-blood agar 
(N.N.N. medium) if grown for 2 or 3 weeks at room temperature. During 
growth leishmania bodies develop into leptomonads measuring up to 24u in 
ength with a flagellum and centrosome at one end and a central macronucleus. 

Diagnosis, Diagnosis is generally dependent on the demonstration ol’ 
L. donovani in smears from the liver or spleen, or cultures on N.N.N. medium 
obtdned from the peripheral blood. Examination of thick Aims of blood, stained 
by Lejshman’s or Giemsa’s stains, should give 60 to 70% of positive results in 
competent hands. 

Cultivation, Blood cultures should give 100% positive results if a satis- 
factory tec^ique is employed: the method is slow, positive results may be 
obtained w^n 1 week, but cultures should not be discarded as negative under 
1 month. The blood should be taken from a vein in an oil-sterilised syringe; 
0‘5 ml. added to 10 ml. of 0*85% saline with 2% sodium citrate. The cells are 
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allowed to settle and are sown into N*N,N. tubes, kept at 22®; drops of the 
condensation fluid are examined at intervals. The flagellates will be seen as 
actively moving forms among the red cells. As the medium is easily con- 
taminated, it is advisable to sow at least three tubes. — ^L. E. Napier, Brit, 
Encyclop, Med, Pract,^ / , 3S4. 

N.N.N. Medium (Novy. ^^acNea!, Nicolle). Take 14 g, of agar, 6 g. of 
sodium chloride and 900 ml. of water. Prepare as for ordinary agar, pour into 
tubes and sterilise. 'To one part of this medium liquefied and cooled to 48® 
add one-third its volume of defibrinated rabbit’s blood. Mix thoroughly, 
slope and allow to set. Use rubber stoppers to prevent evaporation of the 
condensation fluid, 

Noeller's Modification of N.N.N. Medium. Agar 25 g., glucose 20 g,, 
broth (slightly alkaline) 1 litre. When required for use melt and add twice the 
volume of defibrinated horse blood, or non-defibrinated rabbit blood. 

Cultures of leislimania of oriental sore and kala-azar can be differentiated 
by the type of growth on blood agar plates (Nqeller’s medium). In the case of 
Letshmania tropica a streak inoculation gives in the course of a few weeks a 
growth which is characterised by off-shoots, sometimes branched, from the main 
streak, while L, donovani gives a simple streak without side outgrowths. — M. 
Mayer and 11. Malamos, per Trop, Dis, BidL^ 1937, 43. 

Vital Staining^ Culture forms of leishmania taken from the surface of a 
medium and suspended in physiological saline solution may be vitally stained by 
placing a drop of the fluid on a slide on which an alcoholic solution of brilliant 
cresyl blue has been allowed to evaporate. After staining, the flagellates in the 
fluid are exposed to the vapour of osmic acid and then spread on to a film and 
dried. The film is then stained by Komanowsky stain. The nucleus is seen 
to have a violet red margin of chromatin and a blue central karyosomc. In the 
cytoplasm are masses of a substance resembling the crinome of Chlopin. 
Between the masses the pellicle, stained a violet colour, is seen. It is concluded 
that the masses consist of a substance which in life is uniformly distributed 
through the cytoplasm and that, having a negative charge, it is flocculated by the 
basic dye. — Ch. Mochkovski, C. R, Bac, Biol.t Paris, 1936, 1607, 

Aldehyde Test* To 1 ml. of clear serum add 1 or 2 drops of commercial 
formalin. In a strotigly iwsitive case the serum becomes absolutely solid and 
completely opaque like the white of hard-boiled egg within a few minutes; 
if it becomes completely opaque in 24 hours the result is still positive, in a 
negative result the serum remains crystal clear, although it may solidify. 
Doubtful results are solidification with various degrees of cloudiness. The 
reaction is seldom completely positive after 1 month from the onset of the disease; 
after 5 months it is always completely po.sitive and may be taken as absolutely 
diagnostic of kala-aJiar. 

Chopra's Antimony Test- 1 ml. of serum is diluted with ten times its 
volume of distilled water in a narrow-bore tube; add 4% solution of Urea- 
Stihamine from a Wright’s pipette and mix by rotation. A strongly positive 
reaction is shown by a heavily fiocculent precipitate forming irnmediately and 
settling as a flocculent mass in half an hour. A fine granular precipitate, settling 
more slowly but fomiing a compact mass at the bottom of the tube is a doubtful 
positive. No precipitate denotes a negative. I'hu reaction is said to be more 
delicate than the aldehyde test and is usually positive within two months from 
the onset of the disease. 

Treatment, The spceific treatment for kala-azar is the intravenous adminis- 
iraiion of antimony, usually in the form of one of the pentavalent compounds 
(see Vol. I), 

Oriental Sore* Syn, Cutaneous Leishmaniasis, Aleppo 
Sore, Delhi Boil, Baghdad Boil, BrsKitA Button, etc. This 
condition has a wide distribution, occurring in the north-western 
parts of India, Arabia, Iran, Asia Minor, Mesopotamia, North 
Africa, Spain, Italy, and Greece. It commences as small itching 
red papules, developing into nodules which break down and form 
chronic indolent ulcers, the ulcers having well-defined rounded 
edges and a granulation tissue base exuding thin pus. It is pro- 
duced l>y A. tropicu, the organism occurring in the thickened edge 
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of the sore. The transmitting agent is a fly, probably P. papatasii. 
The condition is practically never fatal but if left untreated it may 
last for 18 months, after which the patient is usually immune to 
further infection. 

Diagnosis^ This can only be made with certainty by the finding or 
cultivation of the parasite. The parasites may be found in pus from the ulcer 
surface, but are more readily discovered by puncture of the imulcerated 
margin. Direct microscopic examination of this material often shows Z,. 
tropica in the endothelial cells. Cultures may be made on N.N.N. medium. 

The condition must be distin^shed from the so-called trench sores, due 
to staphylococcal infection, and from tropical ulcer; rodent ulcer, extra-genital 
cliancre and post-visceral dermal leishmaniasis are other conditions which may 
simulate oriental sore. 

Treatment* Oriental sore must no longer be regarded as a local disease, 
and a vaccine from L. tropica has been used with encouraging results. 
Berberine sulphate should never be given where there is sepsis or inflammation. 
Sores may be classified into two types — and 1% and 2% solutions of berberine 
should be used respectively. The maximum amount of solution which may 
be injected is 4 ml. of a 1 % solution and it is not considered necessary to give 
a local anaesthetic prior to infiltration. Intravenous injections of tartar emetic 
solution have so far given better results than have any other organic antimony 
preparations. — ^Warma, Indian med. Gaz., Nov., 1934. 

Antimony in either its tiivalent or pentavalent form is still the most effective 
and cheapest drug in the treatment of oriental sore. The dose of potassium 
antimony tartrate should be regulated according to the weight of the patient 
and should never exceed 2 gr. at one time. It must be carefully injected owing 
to the sloughing it causes if allowed to escape into the tissues. Berberine is 
not as successful as might be expected from the results claimed for it; for single 
sores or small lesions, before they have broken down, it gives good results but is 
disappointing with large or multiple sores. Early treatment is most essential; 
the recently developed case is comparatively easy to cure. Dressings of gauze 
soaked in normal saline should be changed twice daily. — Goodall, Indian 
med, Gaz.. 1937, 3. 

Favourable results obtained from the application of Cignolin paint to the 
sores, with rapid healing in the particularly intractable indurated sore on the 
nose. The paint should be applied daily to the sore for a periodof fourteen days 
or longer. The method is simple and painless. — ^P. Manson-Bahr, Med, Anna*. 
1937. 267. 

Solution of Atebrin injected into the skin round oriental sores rapidly 
destroys the parasites and cures the disease. The dose administered at one 
sitting commences at 0*05 to 0*1 g. in 1 or 2 ml. of distilled water and is in- 
creased at subsequent sittings to 0*3 g. In some cases only a single injection is 
required to bring about a cure. — F. Flarer, Trap. Vis, 1939, 454, 

Espundia * Syn. American Dermal Leishmaniasis, Uta, Pian 
Bois, Forest Yaws, Bosch Yaws, etc. Espundia has a wide 
distribution in the tropical parts of South America and resembles 
oriental sore. It produces ulcerating granulomatous lesions of 
the mucous membrane of the nose and throat. The condition is 
due to infection with L. braziliensis, P, lutzi being suspected as 
the transmitting agent. Untreated cases are liable to die of 
intercurrent disease or cachexia, but the condition responds well 
to antimony treatment. 

Leprosy^ a disease which is prevalent in many tropical and 
sub-tropical countries, is due to infection with Mycobac- 
terium lepree (Hansen’s bacillus), and is associated with character- 
istic lesions involving the skin and mucous membranes (nodular 
type) and the nerves (anaesthetic type). It is not hereditary and 
cannot be considered a highly contagious disease since intimate 
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contact with lepers is essential to its contraction and only 3% of 
people living with lepers contract the disease. The nodular 
cases with numerous bacilli are more infective than the nerve 
cases with very few organisms. Children in the first two or three 
years of life are more susceptible to infection than adults. The 
incubation period may vary from a few weeks to many years. 
The primary lesions are most frequently seen on the extensor 
surfaces of the limbs and on the more exposed parts of the body. 
There is little evidence that the organisms are inoculated by 
insects and recent evidence is against primary nasal infection. 
Syphilis, presence of intestinal parasites, debilitating diseases, 
improper diet, and long residence in hot, moist and enervating 
climates are potent predisposing causes. 

Leprosy is not a fatal disease. In Northern India the majority 
of clinically diagnosed cases never progress to the more serious 
forms of leprosy and cause little or no physical inconvenience. 
The important determining factors in making a prognosis in 
leprosy may be summarised as follows:— ( 1 ) The degree of natural 
resistance, which may possibly vary in individuals. (2) The age 
factor; the resistance to leprous infection is low during the first 
few years of life. (3) The general health; the more chronic and 
non-toxic an infectious disease is, the greater relative importance 
does this factor assume. (4) Depressed immunity due to hyper- 
infection. (5) Acquired immunity as the result of small 

(subliminal) infection.*?. ^ ^ 

The Lepra Reaetion k one of thf best known phenomena in leprosy. The 
clinical sign# are a general febrile condition, swelling: of former^apparent lesions 
and the appearance of lesions where they, werc.not fomerly visible, Hpllman 
states that the reaction is not a fresh manifestation of the. disease but an inflam- 
matory reaction in previously unrecognised foci. BaciUseinia^ is present, at 
least in the more advanced skin cases. In neural leprosy the involved nerves 
became swollen and painful. Lepra reaction may occur apparently spon- 
taneously, but is generally associated with some condition that lowers the 
general health; it may also be caused by treatment. For the sake of convenience 
two types may be designated: (a) that which is of a toxic nature and. subsides 
when the cause disappears or is removed by treatment, and ((>) that m which, 
in addition to the presence of toxiemia, the patient has become sensitised and the 
reaction tends to continue indefinitely or to recur at intervals. 1. he former type 
may pas# into the latter unless precautions are taken. Lxcessive treatment 
may produce reactions of the second type. It is well known that lepra reaction 
has the effect of causing granulation, or breaking up of the bacdU into acid- 
fast clots.— E, Muir, Int. /. Lepr<fsy^ Ifl.'l.’l, ^32. 


Diatribuiion, It in impossible to form even an approximate estimate of 
the number of sufferers from leprosy in the world, but the following table 
gives maximum and minimum figures between which actual truth probably lies. 

Minimum Maximum 

China . 1,000,000 1,500,000 

India . ’ ■ ' 500,000 1,000,000 

Africa .! !! 500,000 1,000,000 

Tlritinh Empire (excluding Africa and India) 15,000 

South America M 

Kurone , . . . . . . * > • 0,000 10,000 

Other Countries .. .. .. -• 100,000 150,000 


'Fotal .. .. 2,221,000 3,840,000 


Roughly from 2 to 4 millions in the world,— Brit, Encyclop. Med, Pract., 
7, 683. 
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Morphology* Mycobacteriu7n lepra (Hansen’s bacillus) has a morphology 
similar to M. tuberculosis^ but usually occurs more in clumps and is satd to be 
tapered at the ends. It stains irregularly, and is more readily decolorised 
yiian M. tuberculosis by inorganic acids. 

Cultivation* Attempts to cultivate M* lepra have been made by many 
workers, but the positive results obtained lack confirmation. Cultures of acid- 
fast organisms have been isolated from leprous lesions, but it is doubtful if 
any of these is the true leprosy bacillus. 

The successful inoculation of Syrian hamsters with human leprosy. 
Young animals were splenectomised and the skin in the neighbourhood of the 
incision was separated from the fascia of the abdominal muscles over a wide 
area and a fragment of human lepra nodule was placed in the space between 
the skin and fascia. The incision was closed with catgut. Later the animal 
was given an intraperitoneal injection of macerated human leprous material. 
After six weeks there was a considerable multiplication of leprosy bacilli around 
the original implant and some distance from it. Leprosy bacilli were found in 
smears from the liver. — S. Adler, Lancet, xi/lQZl, 714. 

Burnet in 1938 obtained in 1 out of 6 inoculated hamsters what he con- 
sidered to be definite signs of progressive disease. Dharmendra and Lowe 
in 1940 repeated the experiments of Adler and Burnet on a larger and more 
prolonged scale, but failed to substantiate their findings. The only safe criterion 
of successful inoculation is the passage of the disease through an indefinite 
series of animals.— ii/1940, 628. 

Diagnosis* In nodular leprosy the demonstration of M. lepree 
by stained smears is usually easy — in the skin nodules, the nose, 
the regional glands and even in the blood. In nerve leprosy, 
however, the organisms are very sparse and in these cases examina- 
tion of material from the nose may be the only means of establish- 
ing the diagnosis, after inducing a drug coryza by giving 60 gr. of 
potassium iodide. The organisms may be found in the early 
exanthems that often precede the development of the characteristic 
features in both types of the disease but not ordinarily in the 
anaesthetic macules secondary to nerve injury. Smears may be 
prepared from the scrapings of any ulcerated nodule or from 
the serum obtained by puncturing a nodule. For staining, 
the Ziehl-Neelsen method is used, decolorising lightly with 20% 
aqueous sulphuric acid or 3% aqueous HCl, The bacilli are 
present in the blood in sufficient number to be demonstrated 
directly in many cases of nodular leprosy. They may be demon- 
strated in thick slide preparations as used in malaria; after 
dehaemoglobinisation they are stained in the usual way. 

In leprosy the sedimentation rate of the red blood cells is 
increased and is a useful index of the progress of the disease. — 
Stitt. 

Histamine Test. When a dilute solution of histamine is pricked into the 
normal skin a sharply defined circular local reddening appears in about 20 
seconds, followed in another 15 to 30 seconds by a flush or flare of a dark red 
or scarlet colour on the surrounding skin, and later by a discrete weal at the site 
of the prick. For the diagnostic test of early leprosy a I ; 1000 dilution of 
histamine phosphate in normal salt solution is employed. A small drop of the 
solution is carefully placed within the suspicious macule to be tested and 
another dropped on normal skin at least one inch away from the border of the 
lesion for control. With a sharp pin a prick is made through the drop into 
the skin underneath, taking care to avoid bleeding. The histamine solution 
is wiped off immediately and the pricks closely observed, under good, natural 
light. The test is said to be negative when the complete response is elicited 
and positive when the flare is absent. The flush is always absent in the depig- 
mented macule of leprosy; the weal in the macule is usually the same si/.e as 
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diseases which may be mistaken for the pale macule of rvP 

case the flare is present provided the individual is not Unsf, ^®Prosv k skin 

In the case of the reddish macule of leprosy only the wp every 

when the colour is not so striking the loc^ redness bL 

redness of the original lesion is at all bright it is best seen but 

solution just inside the border; in the non-leprotic lesirT^ P^*’ick ri, r(ben the 

the adjacent portion of the skin outside the border, \vh ® bistamine 

flare extending from the macule in early leprosy .-L.T^^^as thT*® ^PP^ars on 

Plantilla, Leprosy Rev., 1932, 18. «o such 

Pilocarpine Test. The intradermal injection of T>ii ’ 

1 in 1000 solution, is a valuable auxiliary means of rf-^^^’Piue o o 
slight cases. The injection is given into small doubtful oi a 

second injection being given into normal skin as a contro?^*^^*Patrti”^ early and 
is then painted over an area covering the site of both in • * Patches, a 

has dried powdered starch is dusted on. The iodine 


dry but there is sweating for a few millimetres round **^ocuh5^ when this 
the iodine and starch in contact and forming a blue femains 


Rev,, 1939, 121 
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Leprolixi Test. This test, first used by Mitsuda * ^prosy 

adapted by Hayashi, is of immense value in testing the^ ruor 
acquired immunity and the degree of depressed imiuunit^ 2®Sree ® ffenerally 
In the modified form of the test used in Calcutta two 1^ to hv and 

suspension of ground-up human lepromatous material Ptpiitis 
(Jb) as a control a similar suspension of omentum, ^ 

suffering from advanced rat leprosy (St^ansky leprolin) * and* r 
contain respectively M. lepra and M. lepra muris, miv Abese of rats 

They are sterilised by heat and standardised so that '^ith 2®^®Paasions 

when 0*2 ml. of each is injected intradermally in huntaS^^ <^ebri8. 

been infected with leprosy. These leprolins when injeS.I'^ojecta Tp*^otions 
within a week or two at the sites of inoculation smlii the *^ot 

consistence of a pea, and varying in size with the degree *^ociuW* i l?toduce 
the resistance the larger is the nodule formed. the 

In young children and in those with bad general healtK Sweater 

Icprolms is weak or negative. In those who have aco»,’ ^be rea/vf* 
small infections with leprosy, the reaction to Hansen feskt ’■o both 

appears stronger than that to Stefansky. Where, is in due to 

taken place and the bacilli have increased in the body^fk*^* and 

leprolin is weak or negative, though in adults whose feacti^ bas 

good the reaction to Stefansky leprolin may be as art-^ bealtk” Hansen 

E. Muir, Leprosy Rev., 1935, 187. as in otherwise 

I’he isolation of a protein antigen of M. lepra, . ”^*^“leper8. — 

antigen in place of the classical Mitsuda test (the lenrS*^ emt^l • 
least as sensitive, to give results of the same signLig^ test! this 

advantage of giving rapid results with an absence of .. ann f ® found at 
ulcers.-— Dharmcndra, Jnd, J. med. Res., 1942, 30, bave the 

’ nodules and 

Treatment. In addition to the well-known u 
and hydnocarpus oils and their various salts an,f ^ <^haulmi-i^rr.. 

able other remedies have been tried. Thus innum?f^ 

of Tropical Therapeutics, 1936) mentions the (Handbook 

been employed with some me^ure of suc^^S as havinc 
(intramuscularly), tartar emetic (mtravenouslvl ®' Eucalvntoi 
tions, creosote (injected in combination with'^K Prepara 
chaulmoogra esters), autogenous vaccines, ultra- .• ^^^^carpxis o 
intravenous use of dyes such as methylene light Th^ 

few years ago, but the results were uncertain and tk advocated a 
without danger. The most recent innovation jg 55 ^*^^»tment not 
iheriu antitoxin or toxoid, and early reports cl * ^ of dioh 
results for this treatment. As general measures ^^courafirin^ 
proper diet and sufficient exercise are of the utrno liygiene a 

importance.’ 
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The Use of Dyes in Treatment, Various dyes given intravenously 
diminution of external lesions after following: — 25 nil. 4% trypan blue; 10 to 
20 ml. of 1 % brillian^een; 10 ml. of 2% fluorescein — too early to say if improve- 
ment permanent. Trypan blue and fluorescein together produce marked 
retrogression of lesions in about 9 weeks. — G. A. Ryrie, Trans, R. Soc, trap 
Med. Hyg.f June 22, 1933, 33. Subsequent results disappointing. — ibid., Letrosv 
Rev., 1938, 20. 

Methylene Blue, Intravenous injections, combined with chaulmoogra oil 
treatment, show rapid and continuous improvement in early cases. In cases 
of old standing the first rapid improvement is followed by a stage of relative 
stagnation. It appears that methylene blue has an elective affinity for leprous 

tissues, the leprous lesions assuming a blue colour following injections. 

Montel, Lancet, ii/1934, 891. 

At the Brazil Conference on the treatment of leprosy (June, 1935) some six 
lectures were given on the use of methylene blue and the conclusions reached 
were very varied. Alongside the very encouraging results obtained, especially 
the immediate results in the improvement of infiltrated lesions, cicatrisation of 
chronic ulcers, relief of neuralgias and ‘‘reactions,'* there have to be recorded 
also the late toxicity secondary to high dosage, with certain untoward reactions, 
asthenia, wasting and even one fatal accident. There was unanimity in 
recognising the affinity of methylene blue for the diseased tissue, which becomes 
impregnated with it at the very first injections; there was the same unanimity 
that those lesions very soon get “disinnltrated'* of the remedy and recur with 
greater or lesser intensity, especially the tubercles and the infiltrations; but there 
was no unanimity in admitting aiw definitely curative therapeutic action as 
superior to that of chaulmoogra. — Leprosy Rev., 1936, 72. 

Fluorescein, When used as an “interval" treatment between courses of 
iodised esters better results are obtained. The “interval" treatment consists of 
4 to 6 injections of a 2% solution of fluorescein, freshly prepared with distilled 
water, and sterilised by boiling and filtering, given in 10 to 20 ml. doses twice 
weekly (during an interval of one month). It serves to avert the lepra reaction 
commonly experienced if specific treatment with esters is pushed to any undue 
extent. — E. S- R. Alfred, Leprosy Rev,, 1935, 179. 

Unable to substantiate the good results observed by other workers using a 
solution: fluorescein 2 g., sodium bicarbonate 2 g., in distilled water lOO ml. 
But good results in certain forms of acute iritis consecutive to lepra reaction. — 
J. M. M. Fernandez and S. Schujman, Leprosy Rev., 1935, 18l 

Massive treatment with dyes cannot be recommended. Smaller doses do 
not appear to have a curative effect and doses sufficient to cause evacuation 
of leproma are apt to be extremely dangerous. It would seem as if extremely 
concentrated dye in leproma acts as an irritant foreign body and results in its 
own evacuation, the bacilli and the remainder of the leproma sharing in the 
process. The action of dyes given in small doses over a short period to control 
lepra reaction is a different matter; u.sed in this way they are safe and of con- 
siderable value. — E. Muir, Leprosy Rev,, 1940, 168. 

A highly satisfactory treatment for lepromatous ulcers consists it) painting 
the ulcer first with a 1 % solution of gentian violet in alcohol, then with a 10^, 
solution of silver nitrate in distilled water, and, lastly, with a 15% solution of 
tannic acid in water. On the first day this is repeated three or four times, but 
in most cases after the first day one painting, either with the tannic acid alone, 
or with the dye solution followed by tannic acid, is sufficient. After a few 
applications the discharge is controlled, the patients are more comfortable and 
dressings are unnecessary. — E. Muir, Leprosy Rev., 1941, 40. 

Lepromatous ulcers are now treated by the application of a mixture of gentian 
violet, brilliant green and acriflavine, without any bandage, and with very 
good and economical results. — C. J. Austin, per Leprosy Rev,, 1941, 61. 

The Use of Diphtheria Antitoxin or Toxoid in Treatment, One hundred 
patients were treated with diphtheria toxoid, in increasing doses from 0-5 ml. 
to 10 ml. spread over a period of 7 months. Of the 72 cases who completed the 
treatment 12 became worse, 34 showed no appreciable change, 21 showed a 
slight improvement, and 5 a marked improvement.— A. R, Davison and E. 
Grasset, Leprosy Rev., 1941, 78, 

Encouraging results obtained with diphtheria antitoxin and diphtheria toxoid. 
In lepromatous cases there was a reduction in the nodules and plaques and a 
change in pigmentation from red to brown. The effect of the treatment was 
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less marked in the nerve cases. — ^D. R. Collier and J. H. McKean, Leprosy 
Rev.f July, 1940. 

In over 600 cases treated with diphtheria toxoid or antitoxin results far ex- 
ceeded those with any other form of treatment. Fifty per cent, of all the early 
cases treated for six months or more became symptom-free, while the more 
advanced cases showed definite improvement in a large number of instances. 
— D. R. Collier, Int. J, L^rosy^ January, 1941. 

Diphtheria antitoxin injected during an exacerbation of the disease resulted 
not only in a clearing-im of the reaction, but also a seemingly permanent im- 
provement. This was followed by diphtheria formol toxoid with encouraging 
results. Work carried out at Leprosy Institution at Chennai, Siam, still in 
experimental stage. (Report by E. Muir to British Empire Leprosy Relief 
Association.) — Med, Annu,, 1941, 250. 

Improvement obtained in neural cases of the tuberculoid type from injections 
of tubercle endotoxoid. The injections were given subcutaneously bi-weekly 
commencing with 0*05 ml, and increasing each week imtil 2 ml. was given at 
each injection, the treatment continuing for 6 months. — ^A. R, Davison, Leprosy 
Ret;., 1941, 18. 

Fallacies in Evaluation of Treatment, In evaluating the effect of any 
drug or line of treatment there are various fallacies which have to be guarded 
against. These are: (a) mistaking the subsidence of lepra reaction for elimination 
of the disease, and assuming to be an effect of the drug the granulation of bacilli 
that such reactions cause; (o) crediting the clearing up of leprosy manifestations 
to a treatment when it is really due to removal of another disease or aggravating 
factor; (c) ascribing^ a direct or “specific” effect to the results of protein shock 
or of counter-irritation by CO* snow, trichloracetic acid, etc. Certain drugs cause 
apparent improvement by desensitising the patient. Thus red and swollen 
lesions may become pale and fiat and may even disappear. But bacteriological 
examination before and after fails to show diminution of the infection. This 
action is associated largely with small doses of the heavy metals such as antimony, 
arsenic, copper, gold. etc. It is not unlikely that the recent popularity of dyes, 
such as methylene blue, fluorescein, etc., may in large measure be due to their 
desensitising effect. Leprosy is a disease of very low toxicity. There is, 
therefore, nothing inconsistent between suffering from moderately advanced 
cutaneous leprosy and attaining good general health. Mass treatment and sole 
reliance upon drugs are likely in the long run only to bring discredit upon anti- 
leprosy measures. — Leprosy Rev., 1936, 52. 

The signs of active leprosy, as defined by the Leonard Wood Memorial 
Conference, include; positive bacteriological findings in skin or mucous 
membrane determined by the usual methods; the presence of raised or 
erythematous lesions; increase or diminution of lesions in size or number; 
tenderness of nerves with or without thickening. The aim in the treatment of 
leprosy is to restore the general health of the patient and to remove all active 
signs of the disease, thereby rendering it “quiescent.” Thereafter the patient 
is to be kept under observation for a period of two years, during which active 
signs must continue to be absent. Only when the patient has stood this severe 
test should the disease be declared “arrested.” — E. Muir, Int, J. Leprosy, 1933, 
433. 

Potassium Iodide as a Provocation Test. The drug is given once a week in the 
following doses: 5, 10, 20, 40, 80, 160, 240, 320 and 320 ifrains in a pint or more 
of water. In positive cases there are skin reactions, with or without pyrexia. 
The test should be applied only to those cases in good physical condition and 
who appear clinically fit for discharge. It is not infallible, but is distinctly useful. 
— B. Moiser, Leprosy Rev., 1942, 6. 

Lymphopathia Venereum, Syn. I-^ymphogranuloma 
Inguinale, Climatic Bubo, Poradenitis, Poradenolymphitis 
Inguinalis. An infectious disease of world-wide distribution and 
protean manifestations. The disease is due to virus infection and 
is communicated venereally. The infection causes the following 
conditions; — (a) adenitis affecting the inguinal and upper 
femoral glands; {h) suppurating bubo; (c) elephantiasis of the vulva 
(esthiom^ne); (d) fibrous stricture of the rectum. By far the most 
frequent manifestation is inguinal bubo. The incubation period 
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varies from a few days to several weeks, but is usually less than one 
week. The primary lesion is usually on the external genitals, 
sometimes near the anus and occasionally on extra-genital sites. 
It consists of a small herpetifonn ulcer, usually slight and healing 
rapidly, but often it is transitory and the inguinal glands appear to 
enlarge without a genital lesion. The glands are large, discrete, 
slightly fixed and only slightly tender on palpation. Usually 
several glands are involved and these may become adherent and 
a large irregular mass is formed. One or both inguinal regions may 
be involved and the disease may be more advanced on one side 
than the other. Resolution may take place in the affected glands 
but usually after a variable period the glands tend to suppurate 
and point externally, discharging an odourless pus which is 
occasionally blood-stained. There is slight systemic upset with 
irregular low fever. The suppurating bubo discharges for a 
considerable time — sinuses are formed and fresh glands may soften, 
suppurate and discharge. The glands eventually subside and the 
sinuses heal after a very chronic course. Sometimes there is great 
destruction of the glands and surrounding tissue and elephantiasis 
of the leg may result. Wassermann and Kahn tests are negative. 

Arthritis, meningitis, conjunctivitis, orchitis and skin rashes may follow 
infection with the virus of lymphopathia venereum. — Favrc and Helferstrom, 
Rco. d^Hyg., 1939, 61, 401. 

The non-gonococcal form of urethritis, known as millet-seed urethritis, is 
in reality due to the same virus. — ^Harrison and Worms, Briu J. vener. Dis., 
1939, 15, 237. 

Lymphogranuloma venereum is a common cause of proctitis and sigmoiditis 
with or without stricture formation. Its course may he extremely chronic 
The disease may simulate non-specific ulcerative colitis. The presence of 
lymphogranuloma venereum may be easily established by means of the Frei 
intracutaneous test, provided the test is properly used and controlled. — 'SN. L. 
Palmer et al., J. Amer, med» Ass., ii/ 1942, 517. 

Frei Test. This consists of the intradermal inoculation of sterile material 
derived from the suppurating bubo characteristic of the early stage of the 
disease, in a patient who has been proved to be free from tuberculosis and from 
syphilis, gonorrhoea or chancroid, past or present. Blood-free pus is aspirated 
from a bubo with aseptic precautions- It is tested for the presence of pyogenic 
organisms, e.g., staphylococci, by culture. The pus is diluted with normal 
saline solution (1 : 5 or 1 : 6) filled into ampoules and heated for 2 hours at 
60® on the first day and for one hour at 60“ on the second day. The antigen is 
then tested again for sterility by both asrobic and anierobic cultures. The 
antigen should be stored at a low temperature and protected from light. An 
intradermal injection of Frei’s antigen O-l ml, is made on the forearm and a 
control injection is made with sterile saline at a distance of three inches from the 
first. A positive reaction is indicated by the appearance within 48 hours of a 
papular reaction usually with a zone of erythema of one inch diameter. A 
positive reaction indicates the presence of^ or a previous infection with, lym- 
phogranuloma inguinale. It may be obtained many years after infection and 
may be elicited throughout the patient's lifetime. 

For the preparation of the antigen the pus may be frozen and dried w vaaw. 
The dried powder is diluted with 50 parts of buffered saline and sterilised as 
above. 

A brief rdsum<S and discussion of some possible causes of error in the skin test, 
— W, Frei, J. invest. Dermat,, i/1938, 367. 

Antigen prepared from lymphogranulomatous mouse brain can replace that 
prepared from pus from^ a human being for the diagnosis of lymphogranuloma 
inguinale. Not only is it as sensitive and specific as the most potent antigen 
prepared from human materials, but it overcomes the disadvantages of the 
latter.— A. W. Grace and F. H. Suskind* Arch. Derm. Bvph., N.Y,, 1936, 65. 
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Yolk-Sac Antigen (for use in Frei Test). The virus can be propagated 
in large amounts when inoculated into the yolk sac of the developing chick 
embryo, and can be separated from much of the yolk and tissue by differential 
centrifugation. The yolk-sac antigen is prepared by liberation of the virus 
from the cells of the yolk sacs by grinding with abrasion and suspending the 
material in saline solution; the virus is separated from the yolk-sac constituents 
by differential centrifugation and the sediment containing the virus is diluted in 
saline solution to a volume two hundred times that of the original yolk sacs; 
solutions of formaldehyde (0*1%) and phenol (0*25%) axe added to inactivate 
the virus and the final product is tested for sterility on culture media and yolk 
sacs of normd eggs. This antigen is used for the intradermal Frei test in the 
usual way, using 0-1 ml., and the reaction read after 48 to 72 hours. It is more 
sensitive than mouse brain antigen.-— G. Rake et al.^ Amer. J. Syph., 1941, 25, 
687. 

Yolk-sac antigen (lygranum), i.e., antigen prepared from infected yolk sac 
of developing chick embryo, is superior to mouse brain antigen for performance 
of the Frei cutaneous test for lymphogranuloma venereum. Comparatively few 
non-specific reactions are produced with the egg control material as compared 
with the mouse brain control. — S. E. Sulkin, J, Amer. med. Ass., i/1941, 2663. 

The original Frei antigen has disadvantages. The yolk-sac antigen may be 
successfully employed in the intradermal Frei test carried out in the usual 
way or it may be used in a complement fixation test. The latter test is more 
delicate than the Frei test in detecting border-line cases. — Anicr. jned. Ass., 
i/1942, 538. 

Treatment, The early manifestations can be rapidly controlled. The chronic 
lesions can also be relieved but much slower improvement is observed. Specific 
treatment by intravenous or intradermal injections of Frci's antigen produces a 
rise of temperature, malaise and tcmporarsr exacerbation of the lesions followed 
by subsidence in 48 hours. Initial dose is 0*2 ml. and subsequent dosage is 
determined by the reaction shown and the progress of the lesion. Non-specific 
protein therapy, e.g., T.A.B. vaccine intravenously, is a valuable method of 
treatment. A course of 6 injections may be required and initial dose of 50 
million organisms. Injections are given at intervals of 3 days, each injection 
being about double the previous injection. A marked general reaction with 
rise of temperature to I03®F. is desirable. Dmelcos vaccine is also valuable, 
and antimony injections have a slight beneficial action. — Robert Lees, Practi- 
tioner, ii/1936, 179, 

Nine out of eleven patients obtained complete cure from repeated roentgen 
irradiations in small doses. The irradiations are given at intervals of 4 or 5 
day-s and, as a rule, from 4 to 12 complete the number of treatments. The 
irradiations are given with* a current of 180 kilovolts, 3 ma., a focal distance of 
40 cm. and a filter of 5 mm. of lead and 2 mm. of aluminium, through fields of 
10 by 15 cm., which receive one-third of the erythema dose, i.e. 250 or 300 r, 
during each treatment. — C. Guarini, per J. Amer. med. Ass., ii/1937, 749, 

Intravenous injection of Frei antigen was found to be the most useful single 
method of therapy. A uniform routine for the intravenous injection of the 
antigen is advocated — the patient receiving 0*3 ml. of antigen — the same as 
that used for testing — on alternate days. Various untoward reactions followed 
the initial dose, but no alarming reactions were observed in any case. — ^B. A. 
Kornblith, Amer. J. med. Sci., 1939, lUH, 231. 

For the successful treatment of this disease toith sulphanil amide, see Vol. /. 

Malaria. A group of protozoal diseases caused by different 
.species of Plas7nodium that invade the red cells of the blood. The 
group includes : — Quartan malaria caused by Plasmodium malarice; 
benign tertian malaria caused by P. vivax; malignant tertian 
malaria caused by P. falciparutn; and the malaria due to P. ovale. 
Another form may be due to P. tenue, although it is not universally 
accepted that this is a distinct species. The plasmodium is 
transmitted by the bite of anopheline mosquitoes, and is 
characterised by a sexual phase (sporogony) of its life-cycle passed 
in the mosquito and an asexual phase (schizogony) passed in man. 
The mosquito becomes infected only by sucking blood containing 
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gametocytes from an infected human host, and after the sexual 
phase of the life cycle of the parasite has been completed, the 
mosquito can transmit infection to another human host. The time 
taken for the completion of the asexual cycle in man varies with 
the species of plasmodium. For P. vivax^ P, ovale, P. falciparum 
and P, terme it is 48 hours and for P, malarice it is 72 hours. The 
development of fever occurs at the stage of schizogony. Thus in 
tertian malaria the febrile paroxysms recur every second day and 
in quartan malaria every third day. (The terms ‘‘tertian"’ and 
“quartan” denote the recurrence of fever every third and fourth 
day respectively, counting the last day of the previous attack as 
the first day of the new.) 

In the course of their growth the asexual forms of the parasite 
cause changes in the red blood cells which are important for the 
identification of the different species. The most important changes 
are enlargement, pallor and stippling. Enlargement and pallor 
occur with P. vivax, and to a less extent w'ith P. ovale; with 
P. falciparum the red cells are unchanged and with P. malaries 
they are unchanged or darkened in colour; P. tenue causes slight 
enlargement. Two kinds of stippling occur; (1) Schfiffner’s 
stippling, in which small red points are evenly distributed through- 
out the cell, occurs with P, vivax and P. ovale\ (2) Maurer’s 
stippling, in which the points are irregular and less numerous, 
occurs with P. falciparum and P, tenue; stippling is not usually 
seen with P. malaria. 

Another distinguishing feature is the shape of the gametocytes 
which develop in the asexual cycle at some stage of the infection. 
In the case of P. vivax, P. malaria and P. ovale they are rounded or 
globular, whilst in P. falciparum and P. tenue they are crescentic. 

Diagnosis depends upon finding the malarial pvasites in the blood. If 
they are not found, indications of changes in the blood picture should be sought 
and the examination repeated later. The patient must not be taking quinine 
at the time, otherwise the result of blood examination will be negative. TV> 
differentiate kala-azar the aldehyde test or the antimony test (see p. 91 5) should 
be used. 

Diagnosis of Latent Malaria. Technique of new test: A set of 9 dilutions of 
patients’ serum is prepared ranging from 1 : 2 to 1 : 512 in distilled water and 
to each is added an equal volume (0*4 ml.) of a melanin pigment solution and 
the series incubated at 37® for SJ hours. The melanin pigment solution is 
derived from human hair by hydrolysis with 50 % HCl, followed by concentration 
in vacuo and purification by dialysis. Positive results are observed as white 
granular precipitates forming at the foot of the tube; the degree of positivity is 
determined by noting the highest dilution of the patients’ serum showing 
precipitation. The rise and fall of the reacting principle in human malarial serum 
with melanin pigment may thus be quantitatively ascertained during an attack. 
Reaction shows about the fifth to seventh day after infection, although no 
parasites may be seen at this stage. The maximum titre of 1 : 128 is reached 
about the fourth week and then rapidly declines. The authors suggest that the 
term melanofiocculation test be altered to melano-precipitation reaction. 
— Greig, Rooyen and Hendry, Lancet, i/1934, 1393. 

Adrenaline subcutaneously, 0*5 to 1 ml. of a 1 in 1000 solution, cause 
plasmodia to appear in the blood in IS to 60 minutes. — per Preseriber, 1928, 372 

Staining. It is usual to examine both thin and thick blood films spread 
with a drop of blood taken from the finger or lobe of the ear. Thin films 
should be spread so that they are a single cell in thickness, allowed to dry 
rapidly in air, and fixed by flooding them for 10 minutes in absolute alcohol. 
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Thick films should be spread evenly so that when dry there is no obvious 
cltumping of red cells in the centre. 

Muir sa 3 fs the structure of the parasites is well brought out by the following — 
Soak film in saturated corrosive sublimate solution a few seconds. Wash well, 
stain with haemalum 10 minutes, wash, stain again for about the same time 
with aqueous methylene blue. Wash in water, dehydrate, clear in xylol and 
mount in balsam. The chromatin of the parasites is violet blue, and the 
protoplasm pure blue. The Leishman method is, however, principally in use. 

Lei$hman*8 Stain* Powdered Leishman’s stain 0'15 g. in methyl alcohol 
100 ml. is good for showing stippling. Stain for 30 seconds, then dilute with 
about 3 parts of water and contmue staining for twenty minutes, wash quicWy 
with water and dry. Instead of diluting with distilled water, Giemsa^s stain 
may be added to the Leishman’s stain Steady on the slide. This gives very 
intense effects. For both stains, the distilled water used to dilute the stain should 
be adjusted to pH 7*2. 

Gaududheau*8 Stain* BorrePs blue 6 ml., 1% methylene blue in alcohol 
(90%) 18 ml., 0*5% water-soluble eosin (blue shade) in dehydrated alcohol 
30 ml., dehydrated alcohol 140 ml. 

In use, apply the stain, undiluted, to the film, leaving it on about one minute. 
Then dilute with four parts of distilled water {neutral). Each batch of stain 
requires a different length of time for standing. New stain requires about half 
an hour, old stain about 20 minutes. In the East, 20 minutes for new stain and 
7 m i nutes for old stain were found sufficient, but in England it takes longer. 

BorrePs Blue* Dissolve a small handful of silver nitrate crystals in hot 
distilled water in a 100 ml. flask. Fill up with 10% caustic potash solution. 
Wash the resulting precipitate of silver oxide about 12 times in boiling distilled 
water, then fill up the flask with saturated aqueous solution of medicinal 
methylene blue. Plug the flask loosely with cotton wool and place in direct 
sunlight for a day or two (this prevents subsequent precipitation when the stain 
is exposed to light during later use). Then cork, place in the incubator at 37*^ 
for one month, removing cork and shaking occasionally. Filter at end of 
month; the flltrate »• Borrel’s blue. 

Manson's Method for Demonstrating" Flagellate Bodies in Malaria. 
Blood films are dried and fixed in absolute alcohol (5 minutes). Haemoglobin 
is washed out by dropping on 15% acetic acid. The film is then washed in 
water and stained for 6 hours or longer in 20% carbol fuchsine. It is then washed, 
dried, and mounted as usual. 

Cultivation. Knowles recommends the following method for the cultivation 
of malaria parasites as an aid in diagnosis. 5 ml. of blood is drawn from a vein 
with a sterile syringe, the interior of which has been washed with saline. The 
blood is then added to a sterile stoppered flask containing glass beads, and 
defibrinated. Sterile stoppered tubes 12ixH cm. are used for the cultures 
and into each is pipetted a drop of 50% aqueous solution of the purest dextrose 
which has been sterilised by the intermittent method, and to this is added 
defibrinated blood to a depth of 2ir cm. The upper part of the tube is warmed 
and a rubber teat immediately^ fitted to the mouth; this produces partial 
anaerobiosis. The cultures are incubated at 37® and examined after 12 hours 
and if necessary after 24 and 48 hours. This is done by aspirating with a 
capillary pipette some of the upper layer of the sedimented red cells and making 
films which are stained in the usual way. — Muir and Ritchie, 10th Edn., 1937. 

Pink Disease. Syn. Swift’s Disease, Peer’s Disease, 
Erythrcedema, Acrodynia. The disease is observed mostly in 
children, the great majority of the patients being under 4 years of 
age. Symptoms appear most commonly bety\'een 6 and 12 
months of age and are as common in breast-fed as in bottle-fed 
babies, and according to some reports it is more common among 
well-to-do families than among the poorer classes. It causes 
much misery, flabbiness and wasting. The onset is insidious, 
the duration is long, usually six or seven months, the mortality 
is low, relapses are rare, and sequelae are unknown. 
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The course of the disease is divided into three stages, the first 
two each lasting one month and the third much longer. During the 
first few days there may be an acute phase consisting of coryza, 
pyrexia and general malaise. Mental changes become apparent, 
and there is often lethargy by day and insomnia at night. In this 
stage also develop tachycardia, progressive muscular weakness, 
wasting, loss of appetite and increase of thirst, photophobia, 
intense itching of skin, pains or burning sensations in the 
extremities (acrodynia), and profuse sweating with sudaminal 
rashes (pink disease). During the second stage the hands and feet 
become swollen, red and cold (erythrcedema), the palms and soles 
are sodden with perspiration and desquamate extensively. The 
outstanding feature of this stage is the intense misery of the child 
and the pathetic facial expression. Secondary infections through 
the abraded skin are not uncommon and also in the mouth through 
sucking of the fingers. Broncho-pneumonia or gastro-enteritis 
may supervene. The disease has, however, a natural tendency to 
improve in the third month irrespective of the type of treatment, 
but convalescence occupies many weeks and the hypotonia is the 
last symptom to disappear. 

Aetiology, The aetiology of the disease is unknown. One 
view is that it may be an inflammation of the nervous system with 
an intimate relationship to epidemic encephalitis. Another is that 
the pathological manifestations may be ascribed to a virus w’hose 
toxin is distributed throughout the body rather than acting 
entirely on the nervous system. 

The therapeutic success in isolated cases with vitamin Bi has led to the theory 
that the disease is a nutritional deficiency disease, but its occurrence imiong well- 
nourished infants is against this view. It has been suggested that in Jugoslavia 
pink disease is due to ingestion of the spores of a cereal smut (Ustilaf’o maidh). 
Examining this theory in Australia it was considered that the smut Tilletia 
tritid rmghx. be an aetiological factor, but experiments on laboratory animals 
failed to give any confirmation that smut-infected cereals play any part in the 
causation of the disease. — F. W. Clements, Med. J. Aust., 1940, *>, 430. 

Treatment in the open air is of the greatest value and the body should b(i 
lightly clad, both by day and night. A tepid bath should be given night and 
morning and, after drying, the skin of the whole body should be gently rubbed 
with methylated spirit, followed by a liberal dusting with talc or zinc and 
starch powder. When the patients are treated in hospital wards, cross-infec- 
tions, such as broncho-pneumonia and gastro-enteritis, are especially liable to 
occur and constitute a grave danger to life. — A. J. Wood and I. Wood, Brit, 
med. J., ii/193S, 527. 

Rapid improvement in symptoms occurred within a few days in 4 cases 
following 600 units of vitamin per os daily; condition cleared up within 
2 weeks, — G. Forsyth, Med, J. Aust., 1939, 2, 757. 

" Good results have been claimed for the injection of vitamin in massive 
doses, such as 1000 i.u. once a week. Seller gal (one to three tablets daily for 
several days) is believed to counteract the effects of the disease on the .sym- 
pathetic nervous system. Some sedative is essential and a mixture of chloral 
and bromide is probably the most suitable and should be used freely. — Price’s 
Textbook of Medicine t 1941, 

Plague. The symptoms of plague in man develop within from 
2 to 8 days of infection, and consist of fever, headache, giddiness, 
pains in the back and legs, nausea, vomiting, weakness with 
staggering gait and great prostration. I'he eyes are bloodshot, there 
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is “shouting delirium,’* and patients frequently have an impulse 
to get out of bed and wander off, regardless of their condition. 
In 75% of the cases the lymphatic glands in the groin, armpit 
and other regions are inflamed, infiltrated and much enlarged, 
constituting the “buboes,” hence the name “bubonic plague” 
frequently given to the disease. The glands usually suppurate 
in 7 to 10 days. In the remaining cases the lungs may be primarily 
attacked (“pneumonic” plague), or a severe blood infection may 
develop (“septic^emic** plague); in both of these, buboes are 
absent, or are a late development if the patient lives. Occasionally 
an eruption of pustules, vesicles or an area of gangrene resembling 
carbuncles appears on the skin. 

The disease is caused by Pasteurella pestis which gains entrance 
to the body through the skin, usually by the bite of a flea, which 
conveys the infection from rat to man, but it may enter through a 
cut or abrasion. The pneumonic form is highly infectious owing 
to the presence of large numbers of the plague bacillus in the 
expectoration, from which it is readily disseminated in the air. 

Morphology, Pasteiirella pestis is a short fat bacillus, about 
1‘5/a X 0*7/x. On staining with weak aniline dye it shows marked 
polar staining. Spores have not been demonstrated. Non-motile. 
Does not retain the stain when treated by Gram’s method; grows 
well on usual media both aerobically and anaerobically. The 
optimum temperature for growth is below 37° — primary cultures 
grow best at 27°; minimum temperature 14°. Does not liquefy 
gelatin. Occurs in chains when grown in fluid media. Forms 
typical stalactite growths in bouillon with drops of sterile oil on 
the surface, but must be kept undisturbed. In the tissues and in 
cultures grown at 37° a typical capsule may be observed and an 
envelope has been demonstrated by staining with Indian ink. The 
bacillus produces alkali in its growth equivalent to 1-5 to 2-5% 
normal sodium hydroxide solution in 5 to 8 w'ceks. This effects 
arrest of growth, but not death of the bacillus. 

Transmission, "Lhe flea, usually Xenopsylla cheopsis, is the transmitter 
from rat to rat and from rat to man. Rattiis rnttus is the species of rodent 
most likely to «ive rise to severe epidemics of human plague. Other rodents 
may a8.si.sl in the dissemination of the disease and in limes of epidemic even 
domestic animals may suffer from pneumonic plague and become sources of 
infection, Man may carry plague-infected fleas about his person or belongings 
and the fleas may infect rats in a new locality. Dissemination may also occur 
by rats transported with cargoes sea or rail. Climate plays an important 
part in the prevalence and periodicity of plague, and epidemics do not occur 
when the temperature rises above 80°F. with a low humidity. 

It is now recognised that certain forms of merchandise, especially grain and 
to a lesser e.Ktent raw cotton, because of the transported rats and fleas, are more 
to be dreaded as vehicles of plague infection than the human being per se. 
^W,0. Memo. Med. Vis., 1941. 

Cultivation, Observations on the plague bacillus show the susceptibility of 
this organism to atmospheric oxygen. If small numbers of bacilli are inoculated 
into Ijroth made in the usual way, growth may fail to occur. This appears to be 
due to a process of oxidation occurring in the broth as the result of exposure to 
air after sterilisation. If the broth is made in the way recommended in a previous 
paper by the author (./. Path. Bact.^ ii/1933, 257), the peptone being added in an 
early stage of preparation, this process of oxidation does not take place, and the^ 
plague bacillus is able to grow satisfactorily. Direct observations show that if 

HHa 
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the bacilli are exposed in a thin layer on an agar plate to the action of air par- 
ticularly at 37°, they die off fairly rapidly. This can be prevented either by 
exposing the organisms to an atmosphere with an oxygen content of not more 
than 1%, or by adding blood, serum, or a reducing agent such as sodium sul- 
phite to the agar. In broth prepared according to the author’s formula no 
destruction occurs, apparently because the oxygen content of the medium at 
37° is under 1%. The difficulties of cultivation on solid media may be sur- 
mounted by using 0-1% blood agar or 0*1% sodium sulphite agar. Without 
these additions no growth occurs unless heavy inocula are used. The curious 
observation was made that, even though in the absence of a protective reducing 
agent such as blood or sulphite the bacilli arc rapidly killed by exposure to air 
in the presence of such an agent growth occurs more profusely under aerobic 
than under anaerobic conditions. — H. D. Wright, J, Path. Bact.. ii/I934 38 1 
per Brit. med. J., i/1935, 34. » / . 

Antigenic Structure. Past, pestis contains two types of antigens — a heat- 
stable somatic antigen, and a heat-labile antigen associated with the envelope 
found in cultures grown at 37°. This latter may be of importance in relation 
to the immunising properties of a vaccine, for a vaccine made from cultures 
grown at 37° is said to be of greater immunising value than one made from 
cultures grown at 25°~30° (as in Haffkine’s method). — ^Mackie and McCartney. 

Prophylaxis. This consists in the destruction of rats and fleas and in 
increasing individual resistance by the injection of Haffkine’s prophylactic 
vaccine. 


HaffHne's Plague Prophylactic (Plague Vaccine of the Lister Inst) 
Haffkine’s vaccine is prepared from a 2 to 6 weeks’ culture of Past, pestis 
incubated at 25° to 30“ in goat digest broth, killed by heating for one hour at 
65°; 0-5% phenol is added to maintain sterility (Topley and Wilson), 

After injection there is a local swelling and probably general malaise and 
heightened temperature. Immunity is conferred after 7 or 8 days by an in- 
jection, and it is advisable to inoculate persons exposed to infection every six 
months, {Dose-. 4 ml. for adults or 3 ml. when administered within 3 months 
of date of manufacture, subcutaneously in any loose tissue free from veins 
e.g., the flank.) Over forty million doses of this vaccine have been issued im 


Living Non-Virulent Vaccine. A new vaccine h.'js been prepared con- 
sisting of a living, avirulent organism. The plague strain “Tjiwidej” accidentally 
discovered, is so avirulent that both rat and guinea-pig can stand a whole culture. 
The investigations which have been carried out with strain “Tjiwidej” show 
that it is protective in very small doses to those extremely susceptible animals, 
the house rat and the guinea-pig. Whereas with a dead vaccine in tlie case of 
the rat, even after 3 injections, not more than 30% survive, there is a survival 
of some 85% when inoculated with a single dose of the living vaccine. In the 
case of man, injections of 1/50 and 1/25 agar culture results in quite a slight 
and rapidly disappearing reaction. The temperature was raised merely some 
tenths of a degree. After extended animal trials and trials on volunteers the 
vaccine was made available for large-scale operations in Java and these were 
carried out on an alternate case basis. A total of 35,435 persons in two sub- 
distncts were inoculated, the adults with 1/10, the children with 1/25 agar 
culture, and 44,757 were not inoculated. The respective mortalities were 38 
and 213, or 1*01 per thousand as against 4*75. The duration of immunity is 
a matter of great importance, but there seems little evidence that this extends 
to more than the usual 6 or 8 months. — ^L. Otten, per Trap. Dts. Bull., 1936, 


(More than a million Javanese were inoculated with this live vaccine withtiut 
accident and it is claimed that the mortality rate has been reduced to 10% of 
that among the uninoculatcd patients.) * 

A living vaccine made from the EV strain of attenuated Past, pestis used on a 
^rge scale m Madagascar with about two-thirds reduction in mortality.-— G. 
Gimrd ^d J. Robic, Bull. off. int. Hyg. puM., 1936, 3, S', 1078. 

A living vaccine prepared at the S. African Institute for Medical Research 
from both the EV strain and the “Tjiwidej” strain which have undergone 
spontaneous attenuarion given to 1000 people without any serious reaction. 
A dose of 1000 million hying organisms is injected, the material having been 
kept m the ice chest for 5 to 15 days. Five people who had been inoculated 
trom 0 to 6 days after contact with a known case of pneumonic plague all 



PNEUMONIA 


929 


contracted the disease and died. One patient exposed to infection after inocula- 
tion recovered. Of 84 other persons inoculated either within seven days of 
contact or before contact, none developed plague. — E. Grasset, Sth, AJr. med. 
J., 1941, 15, 373} also BriU med. J., i/1942, 236. 

Vaccines made from cultures at 27® are appreciably superior in protective 
power to those incubated at 37®; heat-killed vaccine is ISO times as potent as 
the live avirulent vaccine made from the same strain; even guinea-pigs are 
protected as easily against plague as are mice with heat-kiUed vaccines; the 
supernatant fluid in Haffldne’s vaccines is protective, while the sediment is not. 
Virulent plague cultures can be rendered avirulent by sub-culturing them at 
37-5® for about 60 to 70 weeks. — S. S. Sokhey, per Troj>. Dis. Bull,, 1937, 403, 

From the practical and administrative point of view immunisation with live 
plague vaccine (e.g., the ^‘Tjiwidej’* strain) has the great advantage of requiring 
only a single injection instead of two with the killed vaccine, thus allowing 
mass inoculation to be carried out in a much shorter time, its employment is 
simple and without danger and there is little pain and reaction. It is also more 
economical. — E. Grasset, Trans. R. Soc. trop. med. Hyg., 1942, 35, 203. 

Treatment, The only treatment of any value, and then only in the early 
stages of bubonic plague, is the administration of an anti-plague serum, such 
as Yersin’s. Treatment with the sulphonamides is under trial and preliminary 
reiports are encouraging. Iodine intravenously, in a dose of 7 to 10 m. twice 
daily of the undiluted tincture, has been widely used in India. 

Yersin’s Serum (also used as a prophylactic) is supplied in 20 ml. bottle.s. 
Dose'. At the earliest possible moment 50 ml. intravenously and 50 to 100 ml, 
intramuscularly or subcutaneously, e.g,, in the flank, repeated in 12 to 24 hours. 
20 ml. is given as a preventi%'e. 

HaflTkine’s Anti-Plague Serum. An anti-plague serum prepared by the 
HafFkine Institute (Bombay) from cattle (bullocks and buffaloes) using a highly 
virulent strain of Past, pestis, shown far superior to any other anti-plague serum 
tested. Of a series of 76 cases, 43 treated with the serum showed 14 deaths, 
while of 33 controls treated without serum, 23 died. — P. Naidu and D. P, H. 
Brist, Lancet, u/1931, 896. 

During an epidemic in Bihar 82 patients who served as controls were treated 
with iodine intravenously; 4.5 (or 52*4%) died. Of 70 patients given anti-plague 
serum 20 (or 28*5%) died. Of 53 given sulphapyridine 13 (or 24*5%) died, 
and of 32 given sulphathiazole only 5 (or 15*6%) died. If patients with 
septicaemia at the beginning of treatment arc considered, 95% of the controls 
died, as did 60*6% of those given anti-plague serum, while of those given sulpha- 
pyridine and sulphathiazolc 43*3% and 41*8% died.— VVagle et aL, Indian 
Med. Gas., 1941, 7G, 29. 


Pneumonia* Diplococcus pneumonice (Pneumococcus) is re- 
sponsible for more than 90% of cases of lobar pneumonia. Oval 
or lanceolate, about 1 jw. in long diameter, in pairs with the rounded 
ends together. Has a capsule but this is less evident in cultures. 
Gram-positive. Grows best in media containing blood or serum. 
Optimum temperature 37°, does not grow below 25°. Addition of 
0*1% glucose to medium favours its growth; often advantageous 
to incubate in atmosphere containing 5% CO 2 . 

When grown on blood agar the pneumococcus is non-ha;molytic 
and the colonies have the same green appearance as the *‘viridans” 
type of streptococcus. Under anaerobic cultivation it may be 
hiemolytic but the haemolysin is destroyed by oxidation. 

Ferments glucose, lacto.se and saccharose, but does not ferment 
inulin. Soluble in bile (1 part of sterile ox bile, or 1 part of 10% 
solution of sodium taurocholate in normal saline, added to each 
10 parts of broth culture; or 0*1 ml. of 10% solution of .sodium 
desoxycholate added to 5 ml. of broth culture not more acid than 
/>H 0*8). 
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Types of pneumococcu Thirty-two types of pneumococci, 
differing in their agglutination reactions with type-specific anti- 
sera have been recognised, but it is probable that Type XXVI is 
identical with Type VI and Type XXX is identical with Type XV. 
For details and description of methods for determination of 
Types, see Vol. I, p. 1038. 

Description of 17 new types in addition to Types 1 to 32. — A. W. Walter 
et al.f J. Immunol.^ 1941, 41, 279, 

Cultivation. Broth used in the preparation of media may be unsuitable for 
the cultivation of the pneumococcus if it contains copper, or if it is incompletely 
reduced. Use copper-free peptone and avoid copper vessels and utensils. 
The peptone should be added to the medium^ before heating so that it is later 
subjected to the reducing action of the meat infusion. The method of H. D. 
Wright is as follows: — , , . , 

To 1 litre of distilled water add 10 g. of peptone, 3 g. of sodium chloride and 
500 g. of finely minced veal, free from excess fat. Mix well and heat for 20 
minutes at 68®, stirring at intervals. Shake well, heat in steriliser for 30 
minutes, filter through paper, adjust reaction to jhH 7-8-8-0. ^ Again steam for 
30 minutes and filter through paper. Adjust reaction to /jH 7 -e-? *8. Add 1 *5 g. 
of glucose. Sterilise in autoclave at 10 lbs- pressure for 10 minutes. — Mackie 
and McCartney. . , . . 

The introduction of sulphonamide therapy has made the isolation of organisms 
from the body fluids of patients under treatment often very difficult; cultures 
may be negative when viable organisms are present owing to the in vitro bacterio- 
static effect of the drug present in the inoculum. T’he difficulty may be over- 
come by the addition of p-aminobenzoic acid to all routine culture media in a 
concentration of about 5 mg. per 100 ml. during their preparation; it will stand 
autoclaving at a pressure of 1 5 pounds for 20 minutes. If sputum from a patient 
with pneumonia who has been on chemotherapy is ernufsified with an equal 
amount of a 1 % solution of p-aminobcnzoic acid in saline and injected into a 
mouse, typable pneumococci may be obtained more rapidly and more regularly 
than when the sputum is injected alone. — C. A. Janeway, Netv Engl. J. nted., 
i/1941, 813. 

Specific Substance of Pneumococci. In cultures of pneumococci a 
specific substance is produced by the organism which gives a precipitation 
reaction with antiserum for the type of pneumococcus concerned. This specific 
substance is apparently a polysaccharide. Similar but chemically different 
specific polysaccharides are obtainable from each of the different types of 
pneumococci. The formation of these substances is closely connected with 
the virulence and capsulation of the infecting organism. Although the polysac- 
charides themselves have no toxic action, each is able to destroy the bactericidal 
effect of whole blood for pneumococci of the type which produced it. 

Cultures may show transformation from the typical smooth (S) type to the 
rough (R) form. This change is accompanied by loss of capsule formation, 
type specificity and virulence. 

Urinary Precipitation Test, The specific polysaccharide substance for 
Types I, II and III are excreted in the urine in most cases of pneumonia due 
to these types. They are readily detected by a precipitation reaction between 
the urine and the type-specific antisera. The test is conducted as follows: — 
Phosphates are first deposited by adding 4 to 5 drops of N/I NaOH to 5 ml, of 
urine in a centrifuge' tube and spinning until the supernatant fluid is clear. 
On top of 0-3 ml. of this urine in each of three Dreyer's agglutination tubes is 
layered 0*2 ml. of a I in 5 dilution of type I antipneumococcal serum (to the 
first tube), 0*2 ml. of type 11 antiserum (to the second tube), and 0*2 rffl. of 
type III antiserum (to the third tube). The tubes are immediately examined 
in a good light for a white ring at the junction of the fluids and re-examined 
for a deposit after standing on the bench for four hours, the amount of deposit 
being recorded as +, + + , or + + *f , 

In the examination of over a thousand specimens from 200 patients the test 
has proved to be absolutely specific. The test is not to be relied upon for early 
diagnosis but is a useful confirmatory test, especially in type 11 infections. It 
may also on occasion identify the infecting pneumococcus type when other 
methods fail. It is also of value in prognosis, since of 62 patients who on 
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admission gave a positive urinary precipitation test 24 died, or 38*7%, whereas 
out of 53 patients with persistently negative tests only 1 died, or 1*9%. It 
is therefore suggested that in the absence of definite contra-indications a patient 
with lobar pneumonia whose early urinary specimens contain pneumococcus 

? oIysaccharide is a suitable case for serum therapy. — R. Cruicltshank and 
. A. Montgomery, Lancet, i/1938, 217. 

Antipneumoccocus Serunc^ Types 1 and II, Standardt B,P» The 
standard is a quantity of the dried serum (of either type) prepared and kept at 
the National Institute for Medical Research, Hampstead. 

Unit, The unit is the specific neutralising activity for suitable cultures of 
Diplococcm pneumonice (Type I or Type II) contained in such an amount of 
the standard preparation as the Medical Research Council may from time to 
time indicate as the quantity exactly equivalent to the unit accepted for 
international use. 

Method of Comparison* The following is an abbreviated account of the 
method given in the B.P. Add. 1. 

The potency of a sample of antipneumococcus serum (type I or II) is 
determined by injecting into groups of mice mixtures of graduated quantities 
of it and of tne test dose of a culture prepared from a highly virulent strain of 
Diplococcm pnmmonim and comparing the mortality rates with those produced 
by injecting at the same time into other groups of mice mixtures of known 
quantities of the standard preparation and the test dose of the culture. 
Graduated quantities of the serum being tested and of the standard preparation 
are chosen, the differences being such that mixtures, containing the larger 
quantities of scrum being tested and of the standard preparation, may be 
expected to protect all, or nearly all, the mice injected, and that the smaller 
quantities of tlic serum being tested and of the standard preparation, may be 
expected to protect few or none of the mice injected. There are two methods 
of procedure (a) the method of intraperitoneal injection of mixtures of the serum 
being tested and the test dose of the culture, and (^) the method of intravenous 
injection of the serum being tested followed by the intraperitoneal injection of 
the test dose of the culture. 

Friedlander's Pneumobacillus is present in only a small proportion of 
cases of lobar pneumonia but is common in catarrhal conditions of the respiratory 
tract, empyema, conjunctivitis, nasal sinusitis, etc. Gram-negative, but stains 
well with carbol-fuchsine. A bacillus varying considerably in length; usually 
short with rounded ends. Non-motile, usually lju X 2*5^. Has a capsule. 
Is easily cultivated on all ordinary media. 

Generally resembles the B. coU group in cultural and biological characteristics; 
some strains correspond closely with B. terofrenes, others are non-lactose fer- 
menters. Most strains give negative indole reaction and positive methyl-red 
reaction {see p. 889). 

'riircc serological types (I, II and III) have been differentiated, and a hetero- 
genous group which cannot be serologically identified with any of these types 
forms Group IV. The type-specificity depends upon a carbohydrate contained 
in the capsule; the specific substances of one of the types is identical serologically 
with the specific substance of Type II pneumococcus. 

Friedlander^s bacillus has long enjoyed a reputation for causing a severe 
form of pneumonia. Bacteriological examination of a large series of pneumonia 
cases puts the incidence at 0-5 to 1%; occasionally epidemic incidence is 
reported. Friedlandcr’s pneumonia attacks mostly men in the older age groups. 
Haemoptysis may be an initial sign; the sputum is characteristically gelatinous 
and often brick-red; temperature not usually high; the patient becomes quickly 
ill but physical signs of pneumonia are often absent; there may be leucope*iia 
or slight leucocytosis. A bacteriological examination of the sputum should be 
made for diagnosis. Gram-stained smears show many typical Gram-negative 
bacilli with negative halo representing the capsule. Mouse inoculation yields 
pure culture of Friedlander’s bacillus. The infection is usually acute and 
rapidly fatal (70 to 90%). A more chronic form leading to non-putrid necrosis 
of th»i lung, or lung abscess described by S. J. Solomon. — J. Amer. med. Ass., 
i/1940, 1527. 

In an aggregate of 17,260 cases of pneumonia observed by fourteen different 
authors and their associates Friedlander’s bacillus was the causative agent in 
from 0-6 to 13%. An average of the composite statistics, 196 cases, reveals 
that roughly 1 in 100 cases was ascribed to this bacillus. The same evidence 
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shows the infection to be highly fatal, that it usually occurs among people of 
middle and old age, and is extremely rare in inf^ts and children. Therapeutic 
reliance should be placed on antiserum since Fricdlander s pneumonia is stated 
to be among the infections in which sulphonatnide compounds are of doubtful 
value.— L. A. Julianelle, per J. Amer. nied. Ass,, ii/1941, 1466. 

Poliomyelitis, Epidemic. Syn, Acute Poliomyelitis, Polio- 
encephalitis, POLJO-ENCEPHALO-MYELITIS, INFANTILE PARALYSIS, 

An acute febrile disease, incident chiefly upon children, though 
no age is exempt. It is often accompanied by signs of meningeal 
irritation, followed by nervous symptoms indicative of damage to 
the central nervous system and occasionally the peripheral nervous 
system. The lesion of the spinal cord produces acute atrophic 
paralysis; that of the cerebrum produces somnolence, convulsions 
and hemiplegia; that of the brain stem causes disturbance of the 
cranial nerve nuclei; that of the cerebellum, ataxy; and the lesions 
of the peripheral nerve trunks cause peripheral pains, tenderness 
of muscles and peripheral facial palsy. 

Aetiology* There seems to be general agreement that the 
causal agent of poliomyelitis is a filter-passing virus which attacks the 
nervous system, causing inflammation of the grey matter, especially 
of the anterior cornea of the spinal cord. Occasionally the whole 
thickness of the spinal cord may become involved. The brain 
may be primarily or secondarily affected (polio-encephalitis and 
polio-encephalo-myelitis) and the meninges implicated. 

Suggestions have been made, particularly by American workers, 
that the disease is due to a streptococcus {vide infra), but this 
view is not widely held. 

Berkefeld V, N and W and Seitz filtrates of glycerolated tissue 
taken from monkeys and a mouse during acute attacks, and also a 
chick-mash culture of the streptococcus from poliomyelitis were 
examined under a magnification of 12,000 diameters with the 
electron-microscope. The smallest forms seen resembling 
organisms approximated in size to 8m/x-17 m/x, the postulated size 
of the virus particle (E. C. Rosenow, Proc, Mayo Clin., 1042, 17, 
99). Though cultures of emulsions in dextrose brain broth of the 
different strains of what Rosenow calls viruses usually yielded the 
streptococcus only 4 of 22 filtrates yielded pure growths of the 
streptococcus in this medium. No organism similar to Rosenow*8 
and suggestive of playing any rdle in the disease has been isolated 
by other workers using tissue cultures which have been used to 
cultivate many viruses successfully and provide extremely 
favourable conditions for the growth of bacteria. The virus of 
poliomyelitis will survive 6-8 years in 50% glycerol, whereas the 
streptococcus of Rosenow becomes inactive after little more than 
a year. Streptococci in any form would be unlikely to survive the 
treatment with ether which various specimens of faeces, flies and 
sewage have undergone before being inoculated into monkeys 
intraperitoneally and intranasally and producing the disease. There 
is every possibility that the virus of poliomyelitis (estimated size 
8 m/x-1 7 mft) can be seen wdth the electron-microscope, but any 
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attempt to relate these bodies to a bacterium and describe them as 
micrococci is only confusing the issue. 

Clinical and pathological evidence in man as well as experimental evidence in 
monkeys gives no support to the view that the olfactory mucosa is the normal 
portal of entry of the virus. Experimentally the virus can be transmitted to 
monkeys by feeding and in man the virus has been isolated from the fseces and 
in epidemic areas from the sewage. The peak of incidence of poliomyelitis 
occurs at the same time as that of typhoid. The similarity of poliotnyelitis is 
further illustrated by the isolation of me virus of poliontyelitis from flies in the 
neighbourhood of imected cases. House flies contaminated artificially will carry 
the infection for several days and attempts to transmit the experimental disease 
by the stable-fly Stomoxys calcitram have been successful. The evidence 
suggests that the gastro-intestinal is the most common portal of entry of the 
poliomyelitis virus. Efforts to control poliomyelitis as if it were a droplet 
infection have not been too successful; in the future it would be well to in- 
vestigate and control each epidemic of the disease as if it were an outbreak of 
typhoid rather than of influenza. — Brit, med. J., ii/1941, 811. 

Epidemiology. Tends to occur in temperate rather than torrid zones; well 
marked seasonal prevalence in the warm months of the year—July, August 
and September. In England and Wales 1159 cases of poliomyelitis were reported 
in 1926 with 176 deaths; in the same year there were 138 reported cases of 
polio-encephalitis with 59 deaths. The number of cases of poliomyelitis 
reported in 1933 and 1934 were 714 and 890 respectively. — Sir A. S. MacNalty, 
Brit. med. J., ii/1936, 59. 

Clinically it is observed that cerebral cases usually occur at ages over five 
years, whereas below this age the spinal form is almost always met with. — 
Rep. med. Offr Minist. Hlth^ Lond., 1936, 42, 

The number of cases of acute poliomyelitis during 1938 was 1489 (with 172 
deaths) or approximately double the number in 1937; 1938 was the peak year 
since notification became compulsory in 1912. Unfortunately these numbers 
do not represent the actual prevalence as there is no doubt that mild and 
abortive cases which escape detection occur, particularly at times when the 
reported prevalence is low. — Rep, med. Offr Minist, Hlth, Lond.^ 1938, 28. 

Diagnosis, During the stage of acute pyrexial symptoms and before the 
nervous manifestations appear, a definite diagnosis can hardly be made; but it 
may be suggested fay the time of year (the summer months), by the prevalence 
of an epidemic or by the combination of a polymorphonuclear leucocytosis in 
the blood with a lymphocytosis in the cerefarospinal fluid. 

Precipitin and Cutaneous Reactions. By means of a skin test with 
poliomyelitis antistrcptococcus serum it is possible to determine in ten minutes, 
and by means of a precipitin test within a few hours, the nature of an iUness 
suspected to be the beginning of an attack of acute poliomyelitis. The precipitin 
test is performed by layering in small tubes, the clear serum of the fasting patient 
over the serum of horses hyper-immunised to the poliomyelitis streptococcus. 
Readings are made 90 minutes after incubation at 35® and again after being in 
the refrigerator overnight. The cutaneous test is made by injecting superficially 
into the epidermis approximately 0*003 ml. of a 10% saline solution of the wet 
centrifuged cuglobulin from the scuim of horses hyper-immunised to the 
streptococcus. If the results of the test arc positive, an crythematous-oedematous 
reaction occurs almost immediately which reaches its maximum usually in 
10 minutes. The area of erythema is then outlined with pen and ink and 
duplicated on tissue paper. F rom the average diameter the area of the reactions 
is calculated in sep cm. The oedema immediately surrounding the point of 
injection is usually directly proportional to the surrounding, more transient, 
erythema. A greater reaction to the poliomyelitis antistrcptococcus serum than 
to other antistreptococcus serums (encephalitis, arthritis) and normal horse 
serum (diluted 1 in 10) is considered positive and indicative of an infection by 
streptococci antigenically related to the streptococcus of poliomyelitis with 
which the reacting serum was prepared. Tliis reaction to antistreptococcus 
serums occurs earlier^ is not associated with itching and is more erythematous 
than the reaction which is associated with itching and pseudppodia caused by 
sensitiveness to horse serum. The therapeutic injection in this early, prepoho- 
myelitis, infective stage of the poliomyelitis antistreptococcus serum to which 
the patient’s ulun and serum react, should result in cure without invasion or 
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damage to the central nervous system, because recovery without paralysis has 
occurred often when injections of the poliomyelitis ^tistreptococcus serum 
were given in the early stages of active pohomyelitis and in abortive attacks when 
the spinal fluid was normal. — ^E. C. Rosenow, Proc. Mayo Clin., 1937, 531. 

The cutaneous test investigated in 271 cases of the disease, 150 contacls and 
767 controls who gave no reaction to normal horse serum* The reaction was 
greatest in degree and incidence in the poliomyelitis patients, next among the 
contacts, then among the controls within epideniic uones and least of all among 
controls outside epidemic areas. The reaction to serum prepared from 
streptococci associated with other diseases had about the same incidence, but 
was much less. From the naso-pharynx of patients who gave a positive reaction 
to the poliomyelitis serum, a streptococcus was isolated which produced flaccid 
paralysis in animals. The author considers the test is of diagnostic value in 
clinical and sub-clinical anterior poliornyelitis, and shows that the streptococcus 
is as much an active part of the infection as the virus. — C. Rosenow, iVoc. 
Mayo Clin,, 1939, 734. 

prophylaxis* Active immunisation by vaccine is not considered safe 
since in some cases the procedure has resulted in the occurrence of the disease 
in the inoculated person. Passive immunisation by means of convalescent serum 
is not possible on a large scale because of the limited availability of such serum 
and the low incidence of the disease in contacts. (The parents’ blood is often 
efficacious when no other serum is available.) Spraying of the nose with zinc 
sulphate and other solutions has been advocated as a preventive meastire (sec 
Vof. II, 21st Edn.), but the results have not been encouraging and it may lead 
to permanent loss of smell. 

Treatment* During the acute stage absolute rc-st in bed is essential and a 
light diet. Salicylates relieve the pain and fever and seem to be beneficial, and 
atropine is of value where the respiratory muscles are seriously involved. In 
these latter cases artificial respiration is essential to maintain life and the patient 
should be placed in some form of mechanical respirator such as the Drinker 
respirator. Convalescent serum has been widely used, but recent evidence 
indicates that it is of little value. If used, it should be injected as early as possible, 
from 100 to 200 ml. being given intravenously as soon us the diagnosis is made. 
(For other references see Vol. II, 21st Bdn.) 

Directions for the collection and preservation of convalescent poliomyelitis 
serum. — S. Flexner, J, Amer, med. Ass., i/1928, 24. 

Many workers have observed that, Mt to themselves, patients untreated by 
serum present paralyses neither more numerous nor more general nor of longer 
duration than patients treated with serum. At the onset it is impossible to foretell 
whether or no a patient will develop paralysis, and consequently according to the 
older conception of the disease whether he is at that time in the preparalytic 
stage of the disease or in the critical stage of a nonparalytic (abortive) form. 
It is true that many observers have reported beneficial clinical effects from the 
use of serum, but statistical proof of its efficacy or otherwise, in the absence of 
strict control groups, is impossible. The complete absence, however, of any 
contra-indication or of any phenomena indicating intolerance, may reasonably 
be held to justify the continued use of serum from suitably selected convalescents. 
— Rep* med. Ojfr Minist. Hlth, Lond., 1935, 45, 

The value of serum in the treatment and prophylaxis of poliomyelitis is still 
doubtful. — Rep, med. Qffr Minist. Blth, Lond., 1936, 42, 

In the 1937 epidemic in Toronto the incidence of paralysis and the mortality 
were no less in a group of patients who had 50 ml. of convalescent poliomyelitis 
serum in the pre-paralytic stage than in those who had no serum. The severity 
of the paralyses was slightly greater in the untreated cases,— N. Silverthorne 
et al, Canad. publ. Hlth J., 1941, S2, 410. 

Symposium on poliomyelitis.— y. Amer. Med. Ass., ii/194I, 267-282. 

Psittacosis. An acute infective disease of parrots and parakeets, 
due to a filter-passing virus, which may infect human beings. 

The disease is characterised in man by an atypical pneumonia, 
weakness and depression, and signs of a profound infection. Time 
of incubation about 10 days, the symptoms being headache, fever, 
anore^da, restlessness, delirium, vomiting, diarrhoea and albu- 
minuria, broncho-pneumonia sometimes supervening. Death 
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occurs in about one-third of cases* Prior to the 1 929-30 epidemic 
the disease was practically unknown in this country. 

The infectious agent of psittacosis is the largest of the filtrable viruses, 
having a diameter of 275 m/*. Of the common laboratory animals, mice, 
guinea-pigs, rabbits and rhesus monkeys are susceptible to infection with 
the virus, the mouse being the most susceptible. Mice dying after intra- 
abdominal inoculation of the virus have multiple lesions of focal necrosis in the 
liver which may be visible on gross inspection. The spleen is frequently 
enlarged and may show microscopic evidence of infiltration with mononuclear 
cells and regions of focal necrosis. The cytoplasm of certain mononuclear cells 
of the liver and spleen contains masses of virus particles. These apparently 
represent intracellular colonies of the virus and stain well with Giemsa stain. 
Impression preparations of the spleens of infected mice usually show such bodies 
in great numbers. They have a diagnostic significance comparable to the 
Negri bodies in a case of rabies. As there is considerable variation in the 
elimination of virus in the sputum of human beings with psittacosis, it is im- 
portant to make inoculations with several specimens of sputum taken at intervals 
of 24 hours. — F. R, Heilman, Proc. Mayo Clin.y 1940, 662. 

Transmission, It is a rather common disease of birds and may be trans- 
mitted not only by parrots, parakeets and “love birds,*’ but also by canaries, 
finches and other species. Close contact with infected birds is not necessary, 
since aerial transmission of the disease for some distance is known, and dust 
containing fajcal material from the bird’s cage may transmit the virus. Epidemics 
are usually traced to newly-acquired birds; those which have been in a household 
for a long time arc less dangerous. Children arc relatively immune and the 
mortality rate among middle-aged persons is estimated at about 20%. A 
description of two cases (in one of which sulphapyridine was employed with 
success). — H. C. Hinshaw, Proc. Mayo CUn.y 1940, 657. 

History of an otitbreak at the London Zoo in February 1938, with an account 
of a fatal case. — h. G. Troup et aL, Brit. med. J., i/1939, 51. 

Staining* Psittacosis virus is present in the tissues of infected hosts (especi- 
ally liver, spleen and lungs) and may be demonstrated by staining with 
Giemsa’s stain or by Castaneda’s method of staining as for rickettsioe (p. 940). In 
smear preparations stained by Castaneda’s method, round or slightly oval 
elementary bodies, 0-2 to O-Su in si2e, of blue colour, are seen against the pink 
colour of the cells; these elementary bodies are either lying free or within 
reticuloendothelial cells. 

Complemcnt-fibcation Tests are made with an antigen of infected mouse 
spleen emulsion, or of cultures of the virus in Rivers’ tissue culture medium or 
in the chorio-allanioic membrane of the developing chick. 

To prepare the mouse spleen antigen, a 5% emulsion of the spleen from an 
infected mouse is made in buflered saline and allowed to sediment overnight. 
The supernatant fluid is removed and centrifuged at high spued. The sediment, 
which contains the virus, is resuspended in buffered normal saline and heated 
in a steamer for 20 minute.s. This boiled fluid or “cocto-antigen” is used in 
the complement-fixation test against the patient’s scrum, using controls against 
tKirmal sera and known positive psittacosis sera. 

The complement-fixation reaction gives valuable assist.ancc in the diagnosis 
f>f psittacosis in man. The reaction has been found positive as early as the 
twelfth day of disease and as late as the fifth week. It must be emphasized that 
the specific complement-fixing power of human psittacosis sera is of a low order 
and th.at in order to detect it a finely balanced test is essential. For this reason 
riitorous control of the test is absolutely necessary if erroneous results are to be 
avoided. — S. P. Bedfson, Lum't, ii/1935, 1277. 

Observations on the complement-fixation test in psittacosis, employing a 
healed pr.ittacobis antigen. — S. P. Bedson, Lancet, ii/lf>37, 1477. 

Lalioraiory diagnosis of psittacosis. — Rep. puhl. Hlth tried. SuhJ.y Lond., 

'The M(!vef- Eddie complement fixation test for p.siitacosis. — J, Infect. Du.y 
1939, 225, 

Complement fixation test using cocto-antigens from virulent mouse spleens 
on Kivers-I.i tissue cultures of the virus gave positive reactions in hunian. 
psittacosis as <.*arly us the 6th day after infection, and may remain positive for 
months after the illness — probably indicating that the patient is a virus earner. 
Convalescent scrum, given intramuscularly and intravenously, was found 
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effective against psittacosis provided it contained a large number of neutralising 
antibodies. — K. F. Meyer and B. Eddie, J. Infect. Dis.^ 1939, 6’J, 225. 

An atypical case in a man aged 69 with clinical features which strongly 
suggested typhoid fever was diagnosed by a positive complement-fixation test. 
The unusual features were: periodic occurrence of diarrhoea with '*pea-soup** 
stools; duration of 5 weeks (usual average is 3 weeks); onset by acute illness for 
a few days, followed by an ambulatory period before onset of characteristic 
symptoms; absence of headache. There was a typical lung lesion resembling 
lobar pneumonia, but without sputum, respiratory distress or cyanosis. 
— R. B. MacMillan, Brit, med. J., i/1940, 613. 


Mouse-inoculation Tests may be used for diagnosis during the acute stage 
of the infection. The sputiun is emulsified in saline and centrifuged. 0*5 ml. 
of the supernatant fluid is inoculated intraperitoneally into each of 4 or 6 mice. 
In a positive case, some or all of the mice will have died in 7 to 10 days, showing 
enlargement of spleen and liver and glairy peritoneal exudate. Microscopical 
examination of smears from the exudate and spleen shows the typical elementary 
bodies (vide supra). If none of the mice die within 10 days, they are lulled and 
an emulsion of spleen inoculated into other mice; if none of these die within 
10 days the case is presumed negative. 


Rabies. Rabies is an acute infectious disease communicated to 
man by the bites of infected animals, usually dogs. The disease is 
due to a filtrable virus which is located in the salivary glands and 
the central nervous system. The incubation period in man is 
usually from one to two months, bites on the face, head and neck 
having a shorter incubation period than those on other parts of the 
body. The onset is generally sudden, though prodromal symptoms 
such as fever, headache, depression, restlessness and insomnia may 
be noted a day or two before hydrophobia sets in. Once clinical 
manifestations occur the disease invariably ends fatally. In England 
the disease has been eradicated by the strict quarantine of all 
imported dogs and no case in man has been reported in this country 
for nearly 40 years. 

Diagnosis* The symptoms and death of a rabid dog are important points 
in diagnosis and the suspected dog should be chained up, muzzled, and kept 
under observation; if the dog is still alive at the end of 10 days it is proof that the 
bitten person has not been infected, since an infected dog never survives longer 
than 6 days from the onset of illness and the saliva is never infective for more 
than 4 days before the onset of symptoms. 

When the animal dies the head is cut off and the brain removed. Sections 
and smears should be made of the hippocampus, the cortical grey matter of the 
cerebrum and the cerebellum. These should be examined for the presence of 
Negri bodies. These are round or oval bodies from 0*5 to 25ju. in diameter, 
which are present within the cytoplasm of the cerebral cells and are demon- 
strable in 97% of dogs infected with street virus. Fixing the tissue in formalin 
and staining paraffin sections by Leishman*s method is .satisfactory. Smears 
may be fixed in methyl alcohol and stained by Giemsa’s stain. 

TreatmenU Bleeding should be encourajgcd and thorough cauterisation of 
the wound carried out with strong nitric acid as soon as possible. The wound 
should not be sutured for three days, Antirabic vaccination should be 
instituted immediately, either by the inoculation of attenuated, living, fixed 
virus, as in the Pasteur method, or by the use of carbolised or etherised vaccines 
in which the fixed virus has been killed, as in the Semple method. 

Of the 118,000 persons who received anti-rabies treatment in the different 
Pasteur Institutes only 408 (0*35%) died. Most of the cases occurred in the 
east, especially India. In Europe, 8248 cases were treated in Yugoslavia, 1 776 
in Athens, 1740 in Istanbul, 2844 at Budapest and more than 20U0 at Warsaw. 
The highest mortality, 11*2%, was caused by rabid wolves, as compared with 
0*33% caused by mad dogs and 0*03% by cats. — Brit. med. ,/., ii/1937, 926. 

In addition to the original vaccine of Pasteur, in which the virus in the spina 
cord of infected rabbits is attenuated by varying periods of drying, we now 
employ vaccines in which other agents, such as phenol, formol, ether, glycerol. 
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or heat, are used to inactivate the virus. Of these vaccines the carbolised is 
the most in vogue, whilst vaccines made from dried cord, or cord inactivated 
by heat or ether or prepared by simple dilution are the next most popular; 
the other types are but little used. The figures published by the League of 
Nations for 1929-35 show that only 0*4% of 524,258 people receiving anti- 
rabies treatment died from rabies. — ^S. P. Bedson, Lancet^ ii/1940, 577, 

Relapsing Fever. Relapsing fever occurs in many parts of the 
world and is often seen in epidemic form during wars and famines 
(hence the old name “famine fever”). It is an acute infectious 
disease due to spirochaetes transmitted by lice or ticks, the in- 
fection being transmitted by crushing the insect on the skin. After 
a period of incubation of from 5 to 7 days the disease sets in with 
chill, fever, and pains in the back and limbs. Anorexia, nausea 
and vomiting are common. The spleen enlarges, sweats and 
delirium occur, and the symptoms. continue for 5 or 6 days, then 
suddenly cease by crisis. After a variable interval, usually about a 
week, a second paroxysm occurs, which may be followed by a 
third and fourth. The prognosis varies; with the European and 
American types the mortality rate is only 3 to 5%, but with the 
Asiatic type it is much higher. Jaundice is an unfavourable 
development. 

Aetiolo£y» The different varieties of the disease are caused byspirochaetes 
demonstrable in the peripheral blood during the febrile paroxysms, and 
include (1) European relapsing fever, due to JBorrelia (or Spironema) ob&rmeiri 
(or recurremts)^ (2) Indism or Asiatic relapsing fever due to Borrelia (or 
Spironema) earterif and (3) North American relapsing fever, due to Borrelia 
(or Spironema) novyi, (West African relapsing fever, or African tick fever, is 
due to Borr, duttoni, transmitted by a tick; see Tick Fever, p. 964) 

Transmis'iion, The mode of inoculation of the organism from infected lice 
is by its introduction into abrasions produced by scratching, the crushed insect 
providing the inoculum. Lice only infect after they have been crushed and the 
spirochastes liberated from the ccdomic fluid. The spirochajtes can be 
observed in the stomach of the louse for a day after infective blood lias been 
ingested; after about 6 days they can be demonstrated in the body cavity, and 
then spread through the insect’a body. 

Siaininjs', The spirochsetes of all the forms of relapsing fever arc alike in 
their microscopical character. They occur in the blood as delicate spiral 
filaments with a length of from 10 to 20/ut and a thickness of 0*3 to 0*5 /x, and 
show several fairly regular coils about 2 to 3 /a in length and varying in number; 
their extremities are pointed. They are actively motile and have a peculiar 
movement partly rotatory and partly undulatory. The most satisfactory method 
of demonstrating the organisms is by dark-ground illumination; very rarely 
strains are met with which show double contour. They stain with watery 
solutions of the basic aniline dyes, though somewhat faintly. They are best 
coloured by the Romanowsky stain or one of its modifications and then usually 
have a uniform appearance throughout or may be slightly granular in places. 
They are gram-negative. — Muir and Ritchie, 10th Edn,, 1937. 

Cultivation* Kliglcr and Robertson (1922) found the following medium 
successful for the growth of relapsing fever spirochaetes: — ^Horse or rabbit 
scrum is diluted with 1 or 2 parts of saline solution, or undiluted ascitic fluid; 
to each 10 ml. of this fluid is added 1 ml. of 10% peptone broth and the reaction 
adjusted to pH 7*2, 3 to 4 ml. of the mixture is placed in each test-tube. 

Inoculate with a drop of blood or 0*1 ml. of fluid from a previous culture, and 
cover the surface with a layer of oil. Aristowsky and Holtaier (1924) used a 
medium prepared by adding 8 ml. of saline solution to 4 ml. of young horse's 
serum in a test-tube and introducing a piece of blood-clot or white of hard- 
boiled egg: inoculate and incubate at 35^; subculture every 48 to 72 hours, — 
Wenyon, p, 1257. 

Galloway's method is simple. It consists in placing a small amount of egg- 
white in a test-tube which is kept slanting in a hot-water bath, so that the 
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coagulwn may have as large a surface as possible, then 5 ml. of a dilution of 
serum which has been previously heated for one hour at 58° to 60° is added 
(rabbit’s serum is diluted 1 : ^ horse serum 1:10) and tlie mixture is covered 
with sterile melted soft parafiin. Sterility is controlled by keeping the tube 
at 37° for 24 hours before inoculation. ^ The addition of a drop of fresh human 
or rabbit blood favours growth.— Muir and Ritchie, 10th Edn., 1937. 

Treatment. Neoarsphenamine in doses of 0*45 to 0’6 g. gives excellent 
results in relapsing fever. As a routine 7 to 8 doses are necessary, one being 
given every week, and cases treated at the commencement of the illness respond 
much more quicldy than patients who have had relapses. 1 *5 g. of acetarsol 
given by the mouth on two successive days is said to produce disappearance of 
the spirochaetes from the blood in 6 to 36 hours and to prevent relapses. The 
drug has also been used prophylactically. — R. N. Chopra, Handbook of Tropical 
Therapeutics^ 1936. 

Rickettsia Diseases. I’he term Rickettsia is applied to certain 
small, non-motile, Gram-negative bodies, of which Rickettsia 
prowazeki^ the organism of epidemic typhus, is the type species. 
These bodies are found to develop in the alimentar>^ tract of 
certain blood-sucking arthropods such as lice, fleas, ticks and 
mites, rodents playing an important role as reservoirs of infection. 
Ricketts, in 1909, first noted these bodies in guinea-pigs and 
monkeys with Rocky Mountain spotted fever, and since then 
several varieties affecting man have been described, and an ever- 
increasing number of typhus-like fevers due to rickettsias are being 
reported from different parts of the w’orld. These have been classi- 
fied on a geographical basis according to their insect vectors and 
the table given on p. 939 which was recently issued by the Army 
Pathology Laboratory Service presents a useful summary of 
present knowledge. 

Epidemic Typhus. Syn. Typhus FivVer; IVpiius Kxak- 
THEMATicus; Camp Fever; Jail Fever; Famine Fever. A highly 
contagious fever characterised by rapid onset, severe prostration, 
a mottled rash and termination by sudden crisis about the four- 
teenth day. The incubation period is usually from 8 to 14 days 
(extremes, 4 to 20 days). Though the onset is sudden, it is often 
preceded by malaise and a rise of temperature. Common initial 
symptoms are severe headache, giddiness, shivering or rigu>r and 
pains in the back and limbs. The face is flushed and the features 
swollen, the conjunctive are injected and there is slight contraction 
of the pupils. The period of onset lasts about two days and on the 
third day the symptoms become aggravated, the pulse rate in- 
creasing and the temperature rising to 103*'«U)4''F. Marked 
delirium may be present early in the disease and is usually present 
after the first week. The rash generally appears on the fifth day, 
being most profuse on the trunk but often covering the whole body 
except the face. As the rash develops the headache becomes more 
intense and the patient becomes dull and lethargic. If he is going 
to recover the condition suddenly improves on about the fourteenth 
day. The severity of the disease varies greatly with the age of the 
patient. From extreme childhood the death-rate progressively 
rises until, after the age of 50, the disease is practically always 
fatal. 
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RICKETTSIAL INFECTIONS IN MAN 


Disease 

Rickettsia 

Geographical 

distribution 

Insect 

vectors 

Possible 

vertebrate 

reservoirs 

Exanthematic 

typhus 

Ric kettsia 
protoazeki 

Europe, Abys- 
sinia, North 
Africa, Belgian 
Congo, Asia 
Minor, Persia, 
North China, 
Mexico 

Louse, 

Pediculus 

humanus 

Man 

Endemic or 
murine 
typhus 

R, prowazeki 
var, mooseri 
( « R. muri- 
cola) 

R. orkntalis 
R. tsu- 
tsugamushi) 

World-wide 

Rat flea, 
Kenopsylla 
cheopsis 

Rat (squirrel, 
shrew) 

Tsutsuga- 

rnushi 

disease 

Japan, Formosa, 
Malaya, Java, 
Sumatra, New 
Guinea 

Larva of 
Trdmhicula 
ak amushi 
(Japan), 2\ 
deiiensis 
(Malaya), T. 
deiiensis 
(India), T, 
minor (New 
Guinea) 

Bandicoot 

'^I’rench fever 

R. quintana 
(» R, voU 
hynica and 
probably R, 
toeigli) 

North Africa . . 

Louse, 

P. humanus 

Man 

Rocky Moun- 
tain spotted 
fever 

Dermacentro- 
xenus ric- 
kettsi 

U,S.A 

Derrnacentor 
andersoni, 
D. variabilis 

Goats, hares 
and other 
small ro- 
dents 

Fiftvre bouton- 
neiise 

D, rickettsi 
var. conori 

Mediterranean 

zone 

Dog tick, 
Rhipicephalus 
sanguineus 

Dog 

S<mth African 
tick typhus 

D, rickettsi 
var, pijperi 

South Africa . . 

Tick, Heema- 
physalis 
leacki 

Dog {?) 

Sao Paulo 
rural typhus 

D. rickettsi 
var, brasi- 
Iknsis 

Southern Brazil 

Tick, 

A?nblyomma 

cajennense 

Opossum 

Q fever 

Ric kettsia 
burneti ( »» 
R, diaporica) 

Australia, U.S.A. 

Ticks, Hmna- 
phy s alis 
burner os a ^ 
Derrnacentor 
andersoni, 
D. occiden- 
talism Am- 
bly a m m a 
americanimit 
Rhipiceph- 
alu s san- 
guineus (?) 

Bandicoot 
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The disease is associated with famine and overcrowding, and of 
the tv'o, the former is the more important. A third factor which is 
perhaps of even greater importance in the spread of the disease is 
the widespread movement of military or civilian populations, 
bringing non-imnrunes into a district where the disease is endemic 
or carrying the disease into a typhus-free region. Louse-borne 
typhus is a disease of cold countries and is unknown in tropical 
regions though it may occur in the mountainous sectors. Personnel 
working among typhus patients are exposed to great danger and 
in view of the lower mortality at early ages only young personnel 
should be employed. 

Bacteriology* The virus now generally considered responsible for the 
disease is Rickettsia protaazekit first described by da Rochc-Lima in 1916. 
The organisms stain a reddish-purple with Giemsa and are Gram-negative; 
they are very small, of short elliptic or olive shape, often in pairs, and are 
surrounded by a paler staining substance; they are pleomorphic; occasional 
very short and very long forms — up to 1 '5 to 2 /a — may he seen. They do not 
grow on ordinary media, but can be cultivated in tissue cultures and in living 
chick embryo- Lice '^hich have fed on the blood of infected persons are not 
able to transmit the disease by their bites for 8 to 10 days, but they then remain 
infective for the rest of their lives. The virus of t>phus fever is present in the 
blood, which is infective from the onset and continues so until the day after the 
temperature becomes normal, although the virus is believed to persist in the 
blood long after recovery from the disease. 

Staining, Ca$taneda*s Method* For staining RicketUite and elementary 
bodies, e.g., those of psittacosis. 

Monopotassium dihydrogen phosphate 1 g. in distilled water 100 ml.; 25 g, 
of disodium hydrogen phosphate in 900 ml. of distilled water. Mix the two 
solutions so that the pH is 7 *5. Add 1 ml. of formaldehyde solution as pre- 
servative. 20 ml, of this solution are mixed with 1 ml. of formaldehyde solution 
and 0*15 ml. of a 1% solution of methylene blue in methyl alcohol. This 
mixture is applied to the film to be stained for 0 minutes and then poured off. 
Do not wash the film, but counter-stain for 1 or 2 seconds with Safranin “O** 
0*2% solution in water, 1 part, and acetic acid, 0'1% solution in water, 3 parts. 
Wash off in running water, blot and dry. The rickcttsiie (and elementary bodies) 
stain blue, the protoplasm and nuclei of the cells are red. 

Diagnosis, As an aid to diagnosis the production of artificial stasis of the 
vessels is said to be useful. Where the rash is not cluu'acteristic or is sparingly 
developed, place a bandage round the arm. T'hc resulting engorgement of 
vessels shows up the exanthem more clearly and the red maculie can be observed 
to take on a blue, cyanotic hue which eventually changes to a brown or coppery 
colour. — W.O. Memo, Med. Dis., 1941. 

Weil-Felix Reaction. The organism isolated by Weil and I'elix (designated 
Proteus XI 9) is so constantly agglutinated in high dilutions by the serum from 
typhus fever patients, while it is not affected by serum from other conditions, 
that the reaction possesses great value in diagnosis. T'he agglutinins for this 
organism appear in the blood on the fourth or fifth day of the disease and reach 
their height in the second week. The test should he carried out by the naked- 
eye method, with living suspensions of agar-slope cultures, the mixtures of 
serum and organisms being incubated at 37“ for two hours. Agglutination with 
a 1 : 200 dilution of serum may be taken as a positive reaction. Positive 
reactions at lower titres should not be regarded as diagnostic unless the titre of 
the reaction has risen greatly from the onset. P'elix recommends the use of a 
culture of the O variant for the performance of the test, since the agglutinins 
in^phus fever are of the O type. 

The proteus group of organisms grows in nvo distinct forms: (1) in a con- 
tinuous surface spreading film of motile flagellate bacilli, the H variety, and 
g) in the O fonn, consisting of separate organisms. Only the O strains of 
Proteus X19 are used, since they contain onW the somatic or O antigens, and the 
^glutmim in ^phus fever are also of the 0 type. There are also two strains, 
X2 and X19 giving similar reactions, only the latter furnishes them in tubes of 
1 in 5000 to 1 in 10,000, which is ten to twenty times the dilution that A''2 does 
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50 it is mainly used. A third variety, A5C, or the Kingsbury strain, has been 
found to give reactions in the scrub or country type of Malaya typhus, which 
gave negative reactions with the JIT 19 type. Both forms are therefore required 
in carrying out the Weil-Felix reaction in qidemic or tropical typhus, the O 
forms always being used. 

A positive reaction at 1 ; 25 during the finst week of the disease may be 
considered as a presumptive positive, though about 7 to 9% of persons not 
suffering from typhus may react at tms titre. As a rule the litre rises rapidly 
so that a positive diagnosis, 1 : 50 or higher, can generally be made by the 8th 
day. The reaction has been employed on a large scale and has been found 
remarkably valuable. — Topley and Wilson. 

The reaction must be interpreted with caution. Conclusive in very high 
litres, above 1 ; 1000; litres of 1 : 100 very suggestive, but 1 ; 50 only indicates 
possibility of typhus. Unusual for reaction to be so pronounced in diseases 
other than typhus as to be regarded as positive, but it is occasionally positive in 
scarlet fever and small-pox, and most likely to be so in paratyphoid B fever. 
Rise of titre during disease a strong argument in favour of typhus. 

Rapid Bedside Diagnostic Test. The test is performed with whole blood 
taken from the car or the finger. The amount of blood is measured with a 
platinum loop of 5 mm. diameter and one loopful is mixed with one standard 
drop of the antigen on a clean slide. The slide is kept moving to and fro during 
one minute, then the test is read. When the blood and antigen remain in a 
uniform mixture the test is negative. A positive test shows clumps of the 
antigen which usually gather round the edge of the drop, forming a ring which 
can be detected by its whitish colour in contrast with the red cells. No doubtful 
tests are considered and no readings arc reliable after one minute. The antigen 
is a suspension of Proteus OXIB in 11 : 1000 solution of sodium citrate with 
0-2% formalin. A 24-hour growth in petri dish is washed in 5 ml. of diluent 
to obtain the optimum concentration. This emulsion is kept in the refrigerator 
and gives |food reaction for two months. The method is simple and so far no 
false positive reactions have been observed. It is only qualitative and is not 
more sensitive than the ordinary tube agglutination. 

I'he antigen is prepared as follows: The bacilli are suspended in physiological 
saline containing U)% formalin and this emulsion is maintained at room 
temperature for 72 hours. It is then filtered through cotton and the filtrate is 
centrifuged, the sediment being resuspended in as small a quantity of 1*1*^ 
sodium citrate solution us will produce a suspension. The suspension is 
standardised and used in various dilutions together with serxim of low litres, 

1 in 100 and 1 in 1000. The solution which gives rapid and clear reaction with 
high titre serum, and light reaction with low titre serum should be used, and to 
make the reaction more clear, enough aqueous methylene blue solution is 
added to the suspension to give an intense blue colour. — M. R. Castaneda and 
R, Silva, per Trap. fits. Bttll.f 1941, 448. 

Prophylaxis, Every effort should be made to get rid of lice and nits. 
The patient should be stripped, the hair clipped short and the body shaved 
and thoroughly washed before admission to a ward. After the patient’s body 
has been cleansed it is advisable to rub him dl over with 10% camphorated oil 
or to spray him or rub him down with kerosene, benzene or petrol; he should 
then be isolated for four weeks. Immediate contacts should be isolated for 
14 days. Those in attendance on the sick should have their hair cut short and 
should wear protective clothing (as desci*ibed in Ministry of Health Memo.., 
252/A/f/i.), Administrative measures of control include the drawing of a cordon 
round healthy areas, the complete disinfestation of all infected rcfu^'ces entering 
that area, and the improvement of the nutritional conditions existing among 
the population. For the disinfestation of clothes, furniture and premises 
cyanide gas is the most satisfactory; alternatively, clothing or bedding may be 
disinfested by the steam process or by soaking in 2% cresol solution for an hour-. 

b'or immunisation, vaccines have been used with considerable success. Of 
tiiesc, the best known are Weigl’s vaccine made from killed virus obtained 
from infected lice, Blanc’s living virus obtained from murine typhus and 
(.k>x's vaccine prepared from ricketlsius grown in developing chick-embryo 
infra). In outbreaks of epidemic typlms the live virus is used, but for 
individual protection in endemic ureas the killed virus is safer. 

Immunisation Against Bickettsia Infections, A vaccine to be of 
value against a human ricUettsia infection must fulfil certain conditions. (1) It 
must produce a high degree of immunity, lasting for a considerable time. 
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(2) It must not produce dangerous re^tions, nor render the individual a danger 
to his companions. (3) It must be cosily produced in large quantities and must 
be easily administered. 

Killed Exanthematic Typhus Vaccine. The earliest, and up to the 
present time, the most widely-used killed rickettsia vaccine is that of Weigh 
The method consists of infecting lice per rectum with living R. prmazeki. 
After a suitable time the lice arc killed; the intestines s\yarming with rickettsias 
are removed and ground up in a dilute solution of formaldehyde in saline. 
The disadvantages of this method are that a large nurnber of lice (usually between 
200 and 300 for the immunisation of a single individual) arc required; a large 
and sldlled staff are necessary to superintend the inoculation and feeding of the 
lice; the cost of inoculation is high; the method cannot be used in countries 
where lice are already heavily infected with rickettsias of the Rocha-Lima 
type. A similar method, using ticks instead of lice, has been used for vaccinating 
against Rocky Mountain spotted fever {see p. 947). 

Numerous attempts have been made to overcome the dilHculty of obtaining 
dead rickettsias in sufficiently large numbers. The rickettsias have been 
grown in serum-tyrode mixtures containing chick-embryo tissues; the resulting 
growth cannot always be maintained. — (C. Nigg and K. Landsteiner, ./, exp. 
Med.y 1932, 55, 653.) Agar slopes on the surface of which was smeared chick- 
embryo tissue mixed with a suspension of rickettsias were used by H. Zinsser 
et cl., Proc. Soc. exp. Biol., N.Y., 1937, 37, 604. 

Injection of rickettsias from typhus, Rocky Mountain spotted fever, fifevre 
boutonneuse and Q fever into yolk-sac of developing chick-embryo lyiclds a 
very rich growth of rickettsias. Formolised or phenolised .suspensions of 
rickettsias obtained by this method were used in a Spanish outbreak of typhus. 
One dozen eggs yield about lOO ml. of \'accine — enough for 30 people. — H. R. 
Cox, Amer. J. trap. Med., 1940, 463. 

The method of P. Durand and P. Giroud (Arch. Inst. Past., Turns, 1940, 
25 and 234) consists of setting up a rickettsial pneumonia in mice or rabbits, 
removing the lungs at the height of the infection and by differential centrifuga- 
tion of an emulsion, obtaining a rich suspension of rickettsias relatively free 
from foreign matter. The rickettsial suspension is treated with formalin or 
phenol. No, reactions are caused by the injections of this vaccine, but 4 or 5 
injections at intervals of 5 days are necessary. A good immunity against 
exanthematic typhus is produced, but only partial immunity is produced against 
murine typhus. Where both exanthematic and murine typhus exist it wouI(! 
seem preferable to employ a vaccine containing a mixture of both types of 
rickettsias. 

No large-scale figures are available to determine which of thc‘se various 
methods of immunisation is likely to be most effective in controlling epidemic 
exanthematic typhus. Preliminary results with the original egg-yolk v.accinc 
have been disappointing. The use of developing chick -embryo and the fact 
that a variety of rickettsia can be adapted to the mouse lung justify the hope 
that the problem of obtaining rickettsias in (luantities sufficiently Iarg<’ In con- 
stitute efficient vaccines is in a fair way of being solved, — G. W. M. Findlav, 
Lancet, i/1942, 483. 

The typhus fever vaccine used by the U.S. Army is a suspension of killcfl 
Rickettsia prozoazeki grown in the yolk-sac of dcxeloping lions* eggs. I’hree 
injections of I ml. each arc administered subcufanecuisly at intorvalft of 7 to 111 
day;s. Further doses of 1 ml. each are given every four to six months when 
serious danger of infection exists. — XVar Med., 1942, 139. 

No death from typhus has ever been reported in a patient who had F.eon 
fully immimised by Weigl’s method, but other methods are not so rcliahh*. 
— J. Mrugowsky, per Trap. Dis. Bull., 1942, 541. 

Weigl’s vaccine is the only one that has been proved successful on a large 
scale in human beings. Cox's yolk-sac vaccine is equally effective in producing 
immunity in animals, but final judgment must await large-scale human experi- 
ments. — H, Hetsch, per Trap. Dis. Bull., 1942, 548. 

Report of animal protection experiments with vaccine made from emuhdon 
of living tissue of mice infected with rickettsias ohtaiiu'd by rat-guinea-pig 
passage of L strain virus. For details of practical method for the preparation 
of large quantities of typhus vaccine, see M. R. Castan<*da, Brit. ./. exp. Path., 
1941, 22, 167. 

^ Living Murine Typhus Vaccine. The rickettsia of murine typhus, q.v., 
IS closely related to that of exanthematic lyplnis, hut produces a much milder 
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disease; experiments have therefore been made on the effect of injecting murine 
typhus rickettsias into man. A strain of murine typhus p^saged in the brains 
of mice was employed in Tunis by Laigret (1937-39). The mouse brains are 
ground up and dried in egg-yolk with sodium phosphate. Severe criticism 
has been directed against the use of this vaccine. In Europeans, as well as in 
some natives, severe reactions have followed the injection and the rickettsias 
of murine typhus have been isolated from the blood; in view of the possible 
conversion of murine into exantheraatic typhus the widespread dissemination 
of murine typhus among a population is not without dangers. In Spain the 
Laigret vaccine gave unsatisfactory results. 

In Morocco, Blanc and Baltazard used two methods. The first employed 
infected tissues of guinea-pigs, ground up in physiological saline and treated 
with bile immediately before injection. The second used the dried faeces of 
rat-fleas {Xenopsylla cheopsis) infected with murine typhus rickettsias; the 
fajces were mixed with bile before injection. In Europeans the reactions from 
the use of these bile-treated rickettsias are too severe to allow of their general 
use, and in the case of African natives judgment must be suspended until 
adequately controlled experiments have been performed. — G. M. Findlay, 
Lancet^ i/1942, 483. 

The new method of Blanc (biliated flea virus) and that of Laigret-Durand 
(mouse-brain) are the only ones that can be considered for the preparation of 
vaccine intended for Europeans, since their products can be titrated and are 
less likely to induce serious vaccinal reactions. Both are capable of furnishing 
the quantities necessary for mass vacination and both have given equally 
favourable results in suppressing epidemics in N. Africa. — Y. Biraud, Bull, 
Hlth Org,, L.O.N., 1943, 1-64. 

Treatment, There is no specific treatment, and treatment should be on 
the same lirres as those adopted in typhoid fever. Complete rest and careful 
nursing, good ventilation, and a light nourishing diet with plenty of fluids are 
important. Morphine is a valuable drug and lumbar puncture is distinctly 
beneficial. Convalescent serum, in doses of 20 to 50 ml., is said to lessen the 
severity of the symptoms, though having no effect on the duration of the illness. 

An anti-typhus serum has been introduced by Nicolle and the reports on its 
use are distinctly favourable. The daily dose is 10 to 20 ml. hypodermically. 
Other new methods which have been favourably reported on but require 
further investigation are autoserotherapy, the serum of a patient’s blood taken 
on tlie 8th day of the disease and allowed to clot naturally and the serum injected 
intravenously in doses of 5 ml.; the transfusion of 20 ml. of whole, citrated 
blood; the injection of the patient’s cerebrospinal fluid intravenously or sub- 
cutaneously; and the intrathecal injection of 20 to 25 ml. of convalescent serum. 
(Sec also W,0. Memo, Med. Dis., 1941.) 

I'he use of pooled convalescent sera was tried in Poland in 1940 but proved 
inefl'ectivc. — R. Wohlrab, per Trap. Dis. BuU., 1942, 547. 

BritVa Disease. This disease, occurring among immigrants in the United 
States, was at one time considered to be a form of flea-borne murine typhus 
but has since been proved by Zinsser to be a mild recrudescence of louse- 
borne typhus contracted in childhood in Europe. I’he disease is not trans- 
mitted by lice, so it may be considered non-infectious. It m.ay be differentiated 
from murine typhus by inoculation of rats which arc very susceptible to flea 
typhus but resistant to the virus of Brill’s disease. 

Endemic Typhus^ Syn, Murine Typhus, Flea Typhus, 
Urban Tropical Typhus, Hone’s Disease, Ship Typhus, XI 9 
1’hopical Typhus. A mild typhus-like fever, generally occurring 
in non- epidemic form. It has a world-wide distribution, cases 
having been reported from seaports in countries bordei'ing the 
Mediterranean and from South Africa, Malaya, the Dutch East 
Intiies, Manchuria, Cochin-China, the Eastern States of America, 
Mexico and a number of other countries. The disease is primarily 
one of rats and mice and is caused by R, moosen, which is con- 
veyed from rat to rat and from rat to man by fleas, the infection 
being introduced by .scratching or rubbing the fteces of the flea 
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into the skin and not directly by the bite. It has been held that 
infection may be conveyed to man by direct contact with rats or 
by eating food contaminated with the urine of infected rats. It is a 
disease of summer and autumn, when rat fleas are most numerous, 
as opposed to epidemic typhus which is a winter disease coinciding 
with prevalence of the body louse. It is much less fatal than 
epidemic typhus, the mortality being under 5% as compared with 
25% or over. 

Diagnosis, The mild character of the fever, together with a history of 
contact with rats known to be infected with the disease, and the strongly positive 
Weil-Felix reaction to Proteus X19 and a negative response to AX, are sufficient 
to enable a diagnosis to be made. 

Complement-Fixation Reaction, A series of clinical experiments was 
carried out with the object of finding whether the complement- fixation test 
would be a satisfactory means of differentiating betw’een endemic typhus and 
Rocky Mountain spotted fever. The Weil-Felix reaction does not help in this 
respect and the immunity test in guinea-pigs sometimes fails owing to secondary 
infections or the existence of non-specific immunity. T’he results of the experi- 
ments showed that the test is of considerable value in differentiating between 
the two diseases. In endemic typhus the test was positive in all cases (and may 
remain so up to 5 years or more after the illness), whereas in spotted fever it 
was almost invariably negative. — I. A. Bengtson and N. H. Topping, Amcr. 
J, publ. Hlth, 1942, 32» 48. 

Treatment, No specific curative treatment is knowm and symptomatic 
treatment is similar to that for epidemic typhus. Destmetion of rats is importjint 
for prophylaxis. Vaccines of formolised suspensions of the virus from injected 
guinea-pigs have been used with promising results for immunisation. 

Taharditlo. A typhus-like disease prevalent in Mexico presents many 
features common both to murine and to epidemic typhus. Its exact status is 
problematical since it has been held that it can be transmitted either by lice or 
fleas. It is more severe than murine typhus and may be as fatal as epidemic 
typhus. 

Tsutsugamushi Disease, Syn. Japanese River Fever, 
Rural or Scrub Typhus, Queensland Coastal Fever, Sumatra 
Mite Fever. An acute infection caused by the Rickettsia 
orient alis (R. nipponica, R. tsutsugamushi). It is conveyed by the 
bite of larval mites {Tromhicula delietisis or Tromhkula akamushi), 
mice and other rodents serving as reservoirs of infection. The 
disease has long been endemic in Japan; it is also common in 
Malaya, Formosa, Indo-China and the Philippine Islands; the 
coastal fever of Queensland appears to be identical with tsut- 
sugamushi. In Malaya the disease is not seasonal; it is in a sense 
occupational, for the victims have all been over country covered 
with lalang (a tall coarse grass, Imperata cylindrica) or other under- 
growth. After an incubation period of 11 to 21 days the onset of 
symptoms is usually abrupt. Following an initial malaise for 24 
hours, there is mild headache lasting 2, 3 or, rarely, 5 days, with 
fever and shivering; occasionally vomiting, and pain in the chest or 
all over the body. An initial dermal lesion can seldom be found; it 
may be no more than a papule and the view that the presence of an 
ulcer is a sine qua non of tsutsugamushi can no longer be upheld. 
The ulcer is merely a stage in the development of li lesion that is 
first macular, then papular, and only in a few cases progresses to a 
necrotic ulcer. The papule usually develops and disappears during 
the incubation period. When present, the ulcer is typical at the 
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end of the first week of fever; it consists of a black crust surrounded 
by a contiguous hyperaenuc areola. The crust is depressed, round 
or oval, about 4-6 mm. in diameter; the areola is 4-5 mm. broad 
with sharply defined outer margin. (An apparently similar dermal 
lesion is found in fievre boutonneuse, q,v.) By the end of the third 
week the black crust drops off, leaving a well-defined pit. There is 
associated enlargement and tenderness of lymphatic glands, in 
axilla, groin and sometimes also epitrochlear and cervical glands. 
The temperature which is 102°F. for the first few days, rises to a 
maximum of 104®“105®F. by the 7th to 12th day, falls by lysis to 
normal or 99®F. by the 13th or 14th day, and is followed by a brief 
rise to 100®-101°F. on the following day. A rash appears about 
the 4th to 6th day, but cannot be distinguished in dark-skinned 
Tamils; in Europeans both rnacules and papules are present on the 
chest, abdomen, flanks or limbs and sometimes on the face; the 
lesions are discrete, dusky-red in colour, fade on pressure, never 
becoming confluent, and are about 1 to 1*5 cm. in diameter. 
Fading commences on the third day of eruption and is complete 
in 6-7 days. Enlargement of the spleen may be due to previous 
malaria, but may also be due to tsutsugamushi. Deafness, photo- 
phobia, mental disturbances, sore throat, hoarseness and furred 
tongue may be present in many cases. — R, Lewthwaite and S. R. 
Savoor, Lancet^ i/ 1 940, 255, 305. 

Diagnosis, The presence of a necrotic ulcer, with adenitis, followed by 
fever, should enable a clinical diagnosis to be made in patients whose occupation 
is liable to bring them into contact with larval mites. Where the local lesions 
and adenitis are absent or inconspicuous a Weil-Felix reaction, positive to OXK 
and negative to 0X2 and OATS strains, would clinch the diagnosis. In Malaya, 
urban typhus has to be differentiated; here the Weil-Felix reaction is positive 
with OXl^ while male guinea-pigs inoculated with the blood taken early in the 
disease produce scrotal swelling which does not occur in tsutsugamushi . — Pricers 
Textbook of Medicine, 6th Edn., 1941. 

Treaifnsni. No specific curative treatment is known and symptomatic 
treatment is similar to that for epidemic typhus. Prophylaxis consists in 
avoidance of contact with larval mites. 

Trench Fever • T'his disease was first reported amongst the 
troops in France in the War of 1914-1918. According to Roche- 
Lima it is due to Rickettsia quintana. The louse has been definitely 
proved to be the vector, the infection being conveyed by scratching 
or rubbing the excreta, or crushed bodies of lice, into the abraded 
skin. It has been shown that the virus in louse fseces can resist 
drying at room temperature, exposure to sunlight and hot water 
and soap, and can withstand keeping for at least four months. It 
is not affected by 20 minutes exposure to dry heat at 80® but is 
killed in the same period by moist heat at 50®. Thus, clothing, 
etc., though effectively deloused, is not necessarily disinfected. 
A man may be entirely free from lice at the time he develops 
trench fever which he may have contracted from blankets or 
clothes contaminated with infected louse faeces. 

I'he incubation period varies from 14 to 30 days though it may 
be shorter if a large dose of the virus has been absorbed. The 
onset is usually sudden, with headache, dizziness, pains in the legs 
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and back, and pain behind the eyes. The pain in the limbs is 
always worse at night, especially in the shins. The temperature 
usually rises rapidly and may reach 103°--104°F within a few hours 
of onset of symptoms; during the course of the fever the tempera- 
ture curve may be extremely erratic {vide infra). There is enlarge- 
ment of the spleen and in bad cases the patient becomes anaemic. 
In the majority of cases, rose-coloured spots appear on the chest 
and abdomen during the first few days of fever; they are not 
raised and disappear on pressure. A peculiar and very constant 
feature is the rapid alternation of shivering and sweating. Usually 
within about a fortnight from the onset of the disease the acuteness 
of the pains subsides though there may be recurrence of pyrexia 
and of the leg pains for the next week or two. Although trench 
fever is not a fatal disease it may leave behind it a train of im- 
pleasant sequelae of which the most important is disordered action 
of the heart. 

The pyrexia calls for special mention. There are two forms, occurring at 
different stages of the disease: (1) An irregular, remittent and intermittent 
fever lasting for a period rarely exceeding four weeks. It may be so alight as 
to escape notice. (2) A definitely intermittent fever, often showing a regular 
periodicity, and sometimes extending over a period of many weeks, nthese 
together constitute the complete pyrexial wave of the disease, but it is important 
to note that the first form when well marked, may present three types of 
temperature curve: (a) A short, influenza-like fever wave, lasting about 3 days 

(b) A similar wave followed on the 6th, 7th and 8th days by a febrile relapse, the 
interval being afebrile, and which may be followed by an irregular fever; 

(c) The initial wave may run more or less into the relapse and produce a so-called 
saddle-back or pseudo-typhoid fever, followed, possibly, by irregular fever. 
The above are the types recognised by the War Office Investigation Com- 
mittee,— TI^.O. Memo. Med. Dis., 1941, 

Diagnosis* Diagnosis is difficult though the “spiky” character of the 
secondary fever, and the shin pains, are highly suggestive. Care must be taken 
to differentiate it from influenza, malaria, enteric fever, dengue, relapsing fever, 
undulant fever, rheumatic fever and typhus. 

Treatment. This is mainly symptomatic. Aspirin, 20 gr. at night, is the 
best analgesic, and mustard leaves ease the pain in the shins; vinum colchici 
has also been found helpful. 

Rocky Mountain Spotted Fever* Syn. Rocky Moun- 
tain Tick Typhus. A non-epidemic severe typhus-like fever 
caused by D. rickettsi and transmitted by ticks {Dermacentor 
andersoni and D. variabilis), the virus being transmitted here- 
ditarily to the eggs. The disease was first recognised in the Rocky 
Mountain States but is now known to be endemic throughout the 
U.S.A., a total of 2190 cases having occurred in 37 out of the 48 
States during the period 1933—1937. The occurrence of the 
infection is seasonal, human infections occurring during the tick 
season, i.e., during the spring and summer months. Those most 
affected are workers in rural areas. The mortality is from 5 to 
20%, though in cases of the severe fulminating type it may be as 
high as 90% ; it is lowest in children and highest in the aged. 

The period of incubation is from 3 to 12 days, most commonly 
4 to 8 days. The onset is generally sudden and the symptoms 
similar to those of epidemic typhus, except that there is a greater 
tendency to haemorrhage and gangrene. The rash is first seen on 
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the wrists and ankles, later spreading all over the body and finally 
to the abdomen where it is always least marked* The fever lasts 
for tw’o or three weeks and falls by rapid lysis; fulminating cases 
usually die within 7 to 10 days. One attack confers permanent 
immunity. 

Biasnosis, A positive Weil-Felix reaction may be obtained with Proteus 
OXKt 0X2, or OJVIS, though a significant rise in the litre is often not evident 
until the fever is subsiding. 

Treatment, There is no specific curative treatment and the symptomatic 
treatment is the same as for epidemic typhus. Prophylaxis consists in the 
wearing of tick-proof clothing in endemic areas and a careful searching of the 
body for ticks, iodine being applied locally after their removal. A vaccine 
prepared from the phenol ised emulsion of infected ticks has protective but no 
curative value and vaccination must be repeated each year. 

The vaccine made from the tissues of infected ticks gives a high degree of 
protection against death, but little protection against attack in areas of highly 
virulent infection. In areas of infection of low virulence vaccination gives almost 
complete protection against attack. The only condition in which vaccination 
is not recommended is when a bite by a suspected tick has already occurred in 
areas of highly virulent infection. — R. R. Parker, Amer, J. trop. Med., 1941, 
21. 369. 

The U.S. Public Health Service vaccine, given in two doses of 2 ml. each at 
an interval of five days, either subcutaneously or intramuscularly, fully protects 
the majority of persons against the less virulent strains, but the average person 
is only partially protected against the highly fatal type and the maximum 
degree of protection conferred is retained for less than one year. — J. G. Hutton, 
J, Anwr. ?ncd. Ass,, ii/1941, 413. 

Sao Paulo Rural Typhus, It is now definitely established that this 
apparently new disease, which first occurred at Sao Paulo, Brazil, in 1929, is 
identical with Rocky Mountain spotted fever. It is conveyed from rats to 
man by the tick, Afitblyovima cajenneme, and has a mortality of 70%. 

Fievre Bouionneuse. Sym, Mediterranean Fever. This 
mild, eruptive, typhus-like fever occurs along the Mediterranean 
coast of France and in Italy, Spain, Portugal, Greece, Rumania, 
Morocco, Algeria, TVipoli, Egypt and Syria. It is transmitted to 
man by the bite of a tick, Rhipicephalus sanguineus, found on dogs 
during hot weather. The tick bite usually occurs on parts of the 
body covered by clothing, and causes a dark browm puncture, 
described as the “black spot,*^ the discovery and recognition of 
which is the most important point in diagnosis. The fever may 
begin sharply, wdth rise of temperature to 101° or 102°, or slowly, 
reaching 101° on the third day, the patient complaining of head- 
ache, and joint, bone and muscle pains. Pulse regular at about 100, 
tongue slightly coated, vomiting^ may occur, some difficulty in 
swallowing, and injection of conjunctive. Rash appears on the 
second to fourth day, comes out first on the trunk and limbs and 
spreads in 48 hours to the whole of the skin surface. It forms 
slightly raised, round or oval maculte separated by areas of normal 
skin. These are pink at first, becoming red and then purple. 
'Phe pharynx is red and slightly swollen, and the soft palate often 
shows macukc. Temperature begins to fall when eruption is 
complete. Spleen and occasionally the liver are increased in size. 
By the fifth or eighth day fever falls to 99° or 100°, where it remains 
for 3 or 4 days and then falls by lysis to normal on the twelfth or 
fifteenth day, when the rash fades and disappears. The disease 



THE EXTRA PHARMACOPCEIA 


948 

has a favourable prognosis with mortality rate of less than 2%, 
without relapses, and with subsequent immunity. 

Diajgnosia, This can be confirmed by the Weil- Felix reaction, i.e., by 
demonstrating the presence of agglutinins against Proteus XI 9 in the patient's 
blood. The reaction is negative during the febrile period but positive following 
fall of temperature. 

Mild cases of spotted fever cannot be differentiated from boutonneme fever, 
but in the latter disease a primary sore and adenitis are nearly always present. 
— G. M. Hass and H. Pinkerton, J, exp, Med,^ 1936, 6*4?, 601. 

Endemic or mmrine typhus occurs among members of ships’ companies on 
board French men-of-war in Toulon harbour, but these men do not contract 
boutonneme fever, whereas other people who live on shore contract boutonnmse 
fever and do not get endemic typhus. — ^L.e Chuiton, per Trop. Dis, BtdLy 1937, 
470, 

Tick>~Bite Fever. Syn. South African Tick Typhus. A 
mild disease occurring in southern Africa, caused by rickettsias 
transmitted by ixodid ticks, Amblyomma hebrceumt Rhipicephalus 
appendiculatus^ and Boophilus decolor atus. The common dog tick, 
Hcemaphysalis leachi has also been proved to be a vector in ail 
stages — ^larva, nymph and adult — ^and there is hereditary trans- 
mission of the infection through the egg to the succeeding genera- 
tion. Hereditary infection probably occurs also in the other species 
of ixodid ticks. The disease is characterised by a primary sore 
often having a blackish necrotic centre, swelling of the regional 
lymph glands and in most cases by intermittent or remittent fever 
lasting 10-14 days; a maculo-papular rash appears on the third day 
of illness and when profuse, typically involves the palms of the 
hands and soles of the feet. All ages, from young infants to old 
age, are susceptible, though most cases occur in adolescents and 
young adults and are probably associated with camping and shoot- 
ing in rural areas. The incubation period is usually one week. In 
many cases general symptoms are absent, only a primary sore and 
regional lymphadenitis being found. In moderately severe cases 
there are lassitude, most prominent in the evening after undue 
fatigue, feelings of chilliness and slight rigors, headache which may 
become so severe as to be almost unbearable, feverishness, delirium 
and visual or auditory disturbances. The mortality rate is about 
1 %. 

DUtgnosis. The characteristic features of the primary sore, swelling of 
lymph glands, and rash in a patient complaining of headache arc usually 
suflScient to establish a diagnosis on clinical grounds. The diagnosis can be 
confirmed by finding that serum taken from the patient after the tenth day of 
illness agglutinates one of the strains of Proteus used in the Wcil-Felix test. 
Sera from tick-bite fever patients agglutinate Proteus 0X19 and 0X2 and, 
irregularly, OXK. The serological findings in tick-bite fever resemble in many 
respects those of the other diseases of the tick-fever group. 

Prophylaxis. Avoid contact with ticks by wearing protective clothing 
when in tick-infested areas and make a careful search for larval ticks, especially 
on the lower extremities and in the pubic region. Tick-infested dogs should 
not be allowed in houses. Specific prophylaxis by means of vaccine prepared 
from tick-bite fever rickettsias grown on chorio-allantoic membrane or yolk- 
sac of chicken-embryos has not been adequately tested. 

Treatment. Treatment is mainly symptomatic, as for other typhus-like 
fevers. Neoarsphenamine (;0*3 to 0*45 g. for an adult) if given early is said to 
abort an attack after one injection. 
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Fever • This is a mild typhus-like disease with a febrile 
period of 7 to 24 days, occurring among dairy farmers and workers 
in abattoirs in Australia, first described by E. H. Derrick (Med, J. 
Aust.^ 1937, 2, 281). The casual agent is a rickettsia now known as 
Rickettsia burneti which differs from other rickettsias in its failure 
to produce agglutinins for Proteus X strains in the serum. The 
natural reservoir of this disease is the Queensland bandicoot, and 
infection is transmitted from one animal to another by the tick 
Hcemaphysalis humerosa, — F. M. Burnet and M. Freeman, 
Med, J, Aust., 1939, 887. 

A rickettsia isolated from ticks (Dermacentor andersoni) in Montana, U.S.A., 
passes Berkefeld filters N and W (which are impermeable to the rickettsias 
of ityphus and Rocky Mountain spotted fever) and is closely related to jR. 
burneti. There is complete cross-immunity between the two types of rickettsia 
in guinea-pigs.— R. E. Dyer, Publ. Blth Rep., Wash,, 1939, 1229. 

Both rickettsias are pathogenic for two species of monkeys (Macacus rhesus 
and Macacus cynomolgus) and for guinea-pigs and mice. Although the American 
strain is of greater virulence than the Australian it is concluded that the types 
from Queensland and Montana should be included in the same species. 
— F. M. Burnet and M. Freeman, Med. J, Aust., 1939, 887. 

Ringworm. The organism of favus is Achorion Schonleinti; 
those of Tinea tonsurans (ringworm of the scalp) and T. 
dreinata (ringworm of the body), i.e., non-hairy skin, are 
Microsporon Audouini, Tricophyton ectothrix, ond endothrix 
(according as the fungus lies outside or inside the hair); that of 
Tinea versicolor (pityriasis) is Microsporon Furfur, 

Tinea harbee or Hyphogemc sycosis (ringworm of the beard) 
is a common affection of the beard. The common grey coccus 
inhabiting the upper layers of the epidermis may cause infection 
and pustulation, but the fun^s can be distinguished from 
this coccigenic variety. Syphilis may also sometimes simulate 
ringworm of the beard. Eczema marginatum is a name for ring- 
worm attacking the groins and axillae. Onychomycosis or ringworm 
attacking the nails only — not common, but very troublesome. 

Staining, For permanent stained sections : — 

(1) Soak the hairs in potash solution for 10 minutes. (3) Stain with aniline 
gentian violet (q.v.) for 1 hour. (3) Absorb excess of stain. (4) Treat with 
Gram's iodine solution 2 minutes, wash in water. Decolorise with acidified 
aniline oil (aniline oil 10, nitric acid 1) for 15 to 20 minutes. Treat with 
aniline oil 1 minute, clarity in xylol, and mount in balsam. 

Rapid clinical method of search: — 

(1) Soak the hairs in potash solution for 10 minutes. (2) Wash in water to 
free from alkali. (3) Mount in glycerin or glycerin jelly. 

Cultivation of ringworm fungi is possible on aU ordinary media, but the 
addition of glucose or maltose is most helpful. 

Diagnosis* The trichophytin test for ringworm. 0-1 ml. of trichophytin 
(a protein extract of Trichophyton) is injected intradermally into the volar 
surface of the forearm. The reaction may be read at 24 and 48 hours. A positive 
reaction is generally accepted as indicating that the body is producing antibodies 
to destroy the fungus. 

Scarlet Fever. In 1923, G. F. and G. H. Dick were able to 
produce scarlet fever in the human subject by infecting the throat 
with a culture of a haemolytic streptococcus isolated from a known 
case of the disease, and in 1 924 they demonstrated that the scarlet 
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fever streptococcus produces a diffusible toxin present in filtrates 
from cultures which, injected intracutaneously in persons sus- 
ceptible to the disease, elicits a reaction of cutaneous eiythema and 
inflammation now known as the Dick reaction. It has also been 
shown by the Schultz-Charlton reaction that the scrum of con- 
valescents contains a neutralising antitoxin and further that the 
serum of convalescents neutralises the Dick toxin when mixed 
with it and injected into the skin of a known susceptible person. 
These facts, together with the constant occurrence of haemolytic 
streptococci in the throat, strongly support the view that scarlet 
fever is due to infection of the throat with a hccmolytic strepto- 
coccus capable of producing a specific diffusible toxin which is 
responsible for the general manifestations of the disease, and that 
the infection is in the first instance local, the general condition 
being essentially a toxaemia. 

The modern conception of scarlet fever is not that of a disease per st\ but 
rather of a particular syndrome which may or may not occur in the course of 
hiemolytic streptocoeem infection. ^ The scarlet fever syndrome, i.e., the 
punctate erythematous rash, the faucial congestion, and the red papillnted tongue, 
is evidence of absorption of a particular exotoxin, the so-called Dick toxin, 
which is derived in varying quantity from any of the 28 Griffith types of 
haemolytic streptococcus pathogenic to man (Streptncoccus pyoffeues), — H, S. 
Banks, Practitioner, i/1939, 693. 

Bacteriolosy, The streptococcus of scarlet fever belongs to Iianceficld’s 
Group A; the most frequent types are Types 1, If, 111 and IV, whlcli t(j»gether 
are responsible for between 60 and 70% of cases of scarlet fever oectirring in 
Great Britain. There is no serological distinction between scarlet fever strains 
and haemolytic streptococci from other lesions in the human subji'ci. 

In scarlatinal cases investigated in. Edinburgh in 1937, 'I’ype I was the mo.st 
prevalent, but a year later Type IV was most common and producetl a more 
severe infection than Types I and II and was responsible fur many of tlte 
secondary complications. — L. de Waal, «/. Camb,, 1941, 41, fiiS. 

In Roumania, Type X was the epidemic .strain; in .Sydney, Australia, Types 
I, IV, XI and XVII accounted for 75% of all scarlatinal cas»i.s. whereas Types 
II and III were never isolated. — Lancet, i/i941, 33.5. 

For information concertiing the Dick test, Schultz-Charlton test, ami methuds 
of prophylaxis and treatment, see Vol. J, pp. lot >4 et seq. 

Schistosomiasis. Syn. Bilhakziasis. Schistostmiia.sis is due 
to infestation with blood flukes of the Schistosoma family. Throe 
species are well known. S. hcematohimn, which occurs in Africa, 
Western Asia, etc., S. maimm, which is found in Africa, South 
America, etc., and S. japotiicum, which occurs in the Far luist — 
Japan, China, Formosa, and the Philippines. 

S, hosmatohium. The adult worms infect mainly the pelvic 
plexuses and the classical urinary form of bilharzia is the result. 
The symptomatology varies in proportion to the degree of 
parasitisation,^ which in the majority of cases is comparatively 
light. Irritation and a burning sensation towards the end of 
micturition are probably the first symptfmis observed, followed by 
urgency, dysuria and hrematuria/^ With the increase in patho- 
logical changes in the bladder and adjacent tissues further symptoms 
ensue, cystitis and_ an ascending pyelitis are commonly evident, 
and extensive sepsis and disorganisation of the urinary tract and 
neighbouring tissues bring in their train a variety of sequeUe. 
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Microscopic examination of the terminal drops of urine will 
usually reveal the presence of the characteristic terminal spined 
ova. 

S. mansoni. The worms in this infection inhabit the mesenteric 
veins and the branches of the portal system in the liver. Lesions 
are found chiefly in the lower portion of the large bowel, -more 
particularly in the sigmoid flexure and rectum. The liver 
becomes greatly cirrhosed and the spleen is usually considerably 
hypertrophied, giving rise to the condition known as Egyptian 
splenomegaly. The symptomatology is exceedingly variable 
and there is nothing essentially characteristic of the disease. In 
more severe cases the symptoms range from those of a mild 
enterocolitis to those of a frank dysentery with irregular fever 
and severe anaemia. Sigmoidoscopic examination and recovery 
of the lateral spined ova in the faeces establish diagnosis. 

*S. japonicum. This helminth parasitises the veins and venules 
of the mesenteric radicles of the portal system. Its presence in 
the abdominal organs is usual, and it gives rise to a most grave 
form of bilharzia. If untreated the disease may be regarded as 
ultimately a fatal one in every case. Invasion of the mucosa of 
the small intestine leads to dysentery, slight daily fever, epigastric 
pain and tenderness, anorexia and loss of weight. The liver and 
spleen become enlarged and there is enlargement of the mesenteric 
glands. The fajces become dysenteric in character.^ Marked 
interstitial hepatitis and hepatic cirrhosis are later evident, and 
ascites develops accompanied by diminished urinary secretion. 
Recognition of the characteristic spineless eggs in the stools 
leaves no doubt as to the nature of the condition. — ^A. R. D. 
Adams, Med. Pr.^ 1937, 554. 

7'reatment, Specific treatment is given as early as possible with the object 
of killing the worms before permanent damage is done to the tissues. The 
drugs most comanonly used, as having a specific lethal action on each of the 
three parusilcs, arc tartar emetic, emetine, and stibophen. For further details 
of treatment M'ith these drugs see Vol. 1. 

Sprue* Syn. Tropical Sprue, Psilosis, Cevlon Sore 
Mouth. Sprue is a disease of unknown aetiology which is endemic 
in Ceylon, India, Java, South China, the Federated Malay States, 
the West Indies and the Southern United States; it is rare in 
tropical Africa. 

Adult Europeans and people of mixed European blood living in 
endemic areas are prone to the disease; both sexes are susceptible, 
but it rarely affects people under 20 years of age. 

In the established disease there is indigestion, flatulence, 
abdominal distension and febrile diarrhoea, the stools being loose, 
bulky, of fatty consistency, light-coloured or white, foul-smelling 
and gaseous. The skin becomes harsh, dry and pigmented, 
especially on the face and forehead. The tongue is clean but looks 
rt;d, raw and shiny from atrophy of the filiform and fungiform 
papillic. Ihere is thinning of the mucous membrane of the mouth, 
with inflammation and small ulcers, which makes eating very 
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painful. There is usually some degree of ansemia, and in severe 
cases the blood picture may approach that of pernicious anaemia. 
There is increasing loss of weight, the temperature becomes 
subnormal and oedema of the feet, cramps, and even tetany may 
be observed. Parassthesia is often complained of and tendon 
reflexes may be absent. Toxic peripheral neuritis is a not un- 
common complication. 

If left untreated, wasting and debility increase and the patient 
eventually dies of malnutrition, anjemia or intercurrent disease. 

Aetiology m The specific cause is not yet discovered. Bio- 
chemical studies point to a general breakdown of digestion and 
assimilation; there is failure to absorb fats, sugar and calcium, 
while the hydrochloric acid and pepsin of the gastric juice are 
diminished and often, as in pernicious anaemia, absent altogether, 
and the intrinsic factor is missing. Two facts which especially 
confuse the issue about its aetiology are its remarkable latency (it 
may declare itself 25 years or longer after return from an endemic 
area to a temperate zone) and its liability to relapse after many 
years of freedom from symptoms. Theories of its origin have 
implicated diet, worms (Strongyloides stercoralis)^ yeast infection 
{Monilia psilosis), dry rot in houses and the fjeces of teimite ants. 
Many of the changes in the epithelium of the small intestine, 
formerly considered specific, are ascribed to agonal and post- 
mortem changes. No readily demonstrable changes can be seen 
in the intestinal tract, but on microscopical examination there is 
usually evidence of chronic inflammation. The essential lesion 
appears to reside in the ileum which is generally much distended 
with gas, its walls being atrophic and diaphanous. 

The absence of a distinctive pathological picture brings sprue 
into line with idiopathic steatorrhoea, pernicious anxmia and 
pellagra. The sprue syndrome can be mimicked by other dis- 
similar processes involving the ileum and interfering with its 
normal functions. 

A review of all the known facts would seem to indicate that in the disease- 
group typified by the pernicious ancemia-pcllagra-sprue syndrome the essential 
causative lesion is localised somewhere in the gastro-intestinal tract, and is of 
such nature and extent as to interfere more especially with al)sorption of one 
or several of the vitamins essential to life. The inability of the absorptive 
mucosal surface to perform its proper functions is best expressed by the term 
inefficiency.** We can therefore apply this idea to parts of the intestinal tract 
and speak about ‘ gastro-duodenal inefficiency,** ‘jejuno-ileal inefficiency,*’ 
“ileo-c«cal inemciency,*’ and so forth. The hypothesis is therefore set forth 
that in order to produce the syndrome characteristic of each disease the essential 
lesion should involve some particular and limited tract, thus: 

K. Pernicious antemia syndrome: “gastro-duodenal inefliciency,*’ 
1. Primary permcious anaemia. Naturally occurring disease (absence of 
intrinsic factor). 2. Secondary pernicious aniemia. Artifically produced 
disease subsequent to partial gastrectomy. 

B. Sprue ^ndrome: “jejuno-ileal inefficiency." 1, Primary sprue. 
Naturally occurrmg disease. Typicak tropical sprue. Atypical: non-tropical 
sjirue. 2. Sewndary sprue.^ Artifically produced disease subsequent to gastro- 
jejuno-cohe fistula, gastro-jejunostomy and short circuit, neoplasm of small 
intestine, mesenteric tuberculosis, lymphadenoma, etc. 3. Cailiac disease. 
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Congenital absorption defect in small intestine proceeding to idiopathic 
steatorrhcea in adults. 

C. Pellagra syndrome: “ileocascal inefRciency.** 1. Primary pellagra* 
Naturally occurring disease (absence of vitamin B* complex). 2. Secondary 
pellagra. Artifically produced disease-damage to ileum and mainly to large 
intestine by chronic bacillary or amoebic dysentery, alcohol and surreal inter- 
ference. — ^P. Manson-Bahr, Trap. Dis. BulL^ 1941, 55, 128; see also Lancet^ 
i/1940, 317 and 356, and Med. Annu., 1942, 35. 

Differential Diagnosis. This includes cceliac disease, pellagra, pernicious 
anaamia, tropical macrocytic ansemia, gastric carcinoma, mesenteric tuberculosis 
and chronic pancreatitis. 

Coeliac disease (idiopathic steatorrhcea) and tropical sprue are two relatively 
common diseases distinct from one another. Cceliac disease is a disease of 
children, tropical sprue of adults. Megacolon is common in older patients in 
the former and is rare or hardly known in the latter. Rickets and deformed 
bones are found in cceliac disease alone. Established cceliac disease is fatal in 
40% of cases, while tropical sprue has an extremely good prognosis under 
modern conditions. — ^T. I. Bennett and C. Hardwick, Lancet ^ ii/1940, 381. 

According to T. E. Hess Thaysen, coeliac disease of children, idiopathic 
steatorrhcea of adults in temperate climates (non-tropical sprue) and sprue of 
the tropics are fundamentally identical. Infantile sprue and adult sprue bear 
the same relation to each other as do cretinism and myxoedema. The osteoporosis 
of the child has its analogue in osteomalacia in the adult, and the low blood 
calcium and phosphorus, the type of anaemia, the aphthous stomatitis, 
xerophthalmia and nyctalopia are changes recognisably due to avitaminosis. 
— F. M. Hanes and A. McBryde, Arch, intern. Med., i/1936, 1. 

Treatment, The essentials of treatment arc: (1) The institution of alimentary 
rest by appropriate dietary; (2) the treatment of mcgalocytic ansemia if present; 
(3) the reinforcement of demonstrable deficiencies by such means as HCl, 
calcium salts, etc. A milk diet is recommended, the feeds being given in small 

S uantities 2-hourly, commencing with 3^ and increasing gradually up to 7 pints 
aily. Fairley has introduced graded high protein, low fat, low carbohydrate 
diets, the ratios of the three fundamental foodstuffs being as l-O ;0*3: 1*3 
and the energy values varying from 600 to 3000 calories. Red meat is the main 
source of protein advocated. The ansemia responds rapidly to the administration 
of commercial liver extract in adequate quantity. — G. C. Low and N. H. 
Fairley, Price*s Practice of Medicine. 5th Edn., 1941, 

The administration of adequate doses of liver extracts effective in pernicious 
ansemia, especially by parenteral injection, is fundamental in the treatment of 
sprue and its macrocytic anaemia. The accessory use of iron is indicated for 
certain patients. It is emphasized that adequate doses of liver extract are as 
important in controlling the manifestations of the alimentary tract as in pro- 
moting the formation of blood in cases of sprue. — W. B. Castle et at.. Arch, 
intern. Med., 1935, 50, 627. 

Twenty-four well-marked cases of tropical sprue treated by nicotinic acid 
in doses of 150--300 mg. daily and 7 with the addition of riboflavin. The most 
striking elTect was upon the glossitis and rapid return of taste-sense. The tongue 
returns to normal within 3 or 4 days, but in glossitis and angular stomatitis of 
advanced sprue riboflavin 3 mg. daily appears necessary. The effect upon the 
inteslinal symptoms is slower but impressive. Diarrhoea ceases within 4 days, 
and stools are normal in size and colour in 2 or 3 weeks. The mentality and 
outlook of the patient and texture and appearance of the skin are favourably 
influenced, but most satisfactory of all is the absence of meteorism and flatulency, 
usually an intractable feature. Vitamin Bj does not play any active part m 
ha.*matopoiesis and it is necessary to continue parenteral liver therapy. It is 
probable that nicotinic acid in a “reserve** dose of 50 mg. daily has to be con- 
tinued for 3 months after disappearance of all active symptoms. — P, Manson- 
Bahr, Tram. R. Soc. trop, Med. Hyg., 1941, S4, 347. 

'fhe treatment which has been employed at Millbank for rnany^ years and 
has proved more satisfactory than any other is based on the administration of 
milk, vitamins of fresh fruit and yeast, liver products and later liver. The 
diet progresses by four-day gradations and all milk must be taken with a tea- 
spoon. '^rhe dietary treatment is prefaced by a dose of castor oil sufficient to 
trlear out the fermenting m.nterial, but avoiding k severe purge. (A complete 
series of diets for nineteen four-day periods is given.)— IT.O. Memo. Med. Dis,, 
1941. 
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Staphylococcal Infections. The staphylococcus is a round, 
Gram-positive coccus which divides irregularly into masses. The 
staphylococci are grouped roughly into three types according to 
their pigment production; Staph, pyogenes aureus, which produces 
a golden-yellow growth, is the common cause of various suppurat- 
ing conditions such as boils, abscesses, carbuncles and other skin 
conditions, and is found in osteomyelitis and septic endocarditis; 
Staph, pyogenes albus, which produces a white growth, is commonly 
found on the skin and in the nose and throat; Staph, pyogenes 
citreus produces a lemon-yellow growth and is only feebly patho- 
genic. 

Staph, pyogenes aureus. A spherical coccus about 0*9 fj, in 
diameter, growing irregularly in clusters or masses. It is Gram- 
positive and grows rapidly in all ordinary^ media at room tempera- 
ture, though inuch more rapidly at body temperature. On agar a 
stroke culture is at first yellow, and then bright orange. It liquefies 
gelatin. Haemolysin is produced in culture and many strains 
produce an enzyme, coagulase, which coagulates blood plasma. 

Staph, pyogenes albus. Similar to the above, but cultures are 
white. May or may not show hremoly.sis. Colonies of the albus 
type may occur as a variant in cultures of Staph, aureus. 

Staph, pyogenes citreus. Less frequently met with and differs 
in colour of cultures, these being lemon-yellow. It is usually far 
less virulent than the two above. Does not usually liqueiy 
gelatin. 


Staph, cereus albus and Staph, ccreus f lavas are wax-like on 
gelatin. Growth does not liquefy gelatin. 

Staphylococci are very sensitive to crystal violet, acrifiavine 
and brilliant green, and growth is inhibited by these dyes in high 
dilutions. 


Recent work shows that staphylococci can be ditrcn'iniated into two Ktoups 
using coagulase production as the criterion. I’hc coaKulasc-producers arc 
pamogeiuc (Staph, pyogenes)*, the non-coagulase producers arc non-pat hogenic 
^ t j called Staph, saprophytiem. Further sulj-division, it reejuired, 

could be based on pigment, oi for Stabh. pyogenes, an slide agglutination. 
— R. W. Fairbrothcr, Bnt. med. J,, i/1940, 543. 

coagulase one drop of a broth culture of Staph, aureus is 
added to citrated rabbit plasma and incubated at 37'* for 3 hours. 

Fisk’s Method is as follows; Citrated human plasma is tiilutctl I ; 10 with ’ 
normal saline and 0*6 ml. of the dilution is placed in each of two test-tuhes. 
io one tube 0-125 ml. of a 12-hour broth culture is added; tlie second tube is 
kept as a control. Both tubes are incubated at 37" and examined after 30 
mmutes and at intervals for 6 hours. Clotting usually occurs in less than 
1 hour. 


Toxins, Some strains of Staph, aureus and Staph, albus nmduce a toxin 
when grown on Walbums medium. This toxin is liremolylic, leucocitlic 
^destroys white blood cells), dermonecrotic (causes necrusis of tissues), and is 
rapidly fatal to experimental animals in intravenous injection. 7\vo tvn- s ot 
kaemolysin have been described: ot-luemolysirt — r;jpicii,\ ivt.t-s 
rabbits and sheep red blood cells at 37®, and ^-ha'Jinolysin wlowly Ism s sheep 
red blood cells at room ten^eraturc. Human red blood ceils au- aued on In 
slightb affected by a-ha?moiy8in. (For staphyheoccuit 
enterotoxin, see Staphylococcal Food Poisoning, p, 876.) 



STREPTOCOCCAL INFECTIONS 955 

W album's Medium. Meat extract from ox-heart with 0*5% peptone (Witte), 
0-2% potassium dihydrogcn phosphate and 0*03% magnesium sulphate. 
pH 6-8. Grow culture in atmosphere containing 20-25% CO a* 

Staphylococcus Antitoxin. Standard, B.P* The standard preparation is 
a quantity of dried staphylococcus antitoxin kept at the National Institute for 
Medical Research, Hampstead. 

Unit. The unit is the specific neutralising activi^ for staphylococcus toxin 
contained in such an amount of the standard preparation as the Medical Research 
Council may from time to time indicate as the quantity exactly equivalent to 
the unit accepted for international use. 

Methods of Comparison, ^ Various methods of comparison are described 
in the B.P. Add. I, in all of which a test toxin is first prepared and the test dose 
determined by finding the amount of the toxin just sufficient to produce a 
given effect when mixed with 1 unit, or with a simple fraction of I unit, of 
standard antitoxin. Unknown samples of antitoxin are assayed by making 
mixtures with the test dose of the test toxin and testing these as before. The 
tests applied are; (1) the ’power of the toxin to hasmolyse the corpuscles of the 
rabbit; well- washed corpuscles are added to the toxin-antitoxin mixtures; 
according as the mixture contains excess or insufficient antitoxin, there is no 
haemolysis or complete haemolysis; (2) the power of the toxin to cause skin 
reactions in guinea-pigs or rabbits; (3) the power of the toxin to kill mice after 
(«) intravenous, or (b) intrapcritoneal injection. 

Streptococcal Infections. Streptococcus pyogenes occurs in 
chains of varying length, the cocci being slightly larger than 
staphylococci (l/x in diameter). Virulent strains have a capsule. 
Involution forms are seen in cultures, some of the cocci being as 
much as double size. . The organism is Gram-positive. It grows 
on ordinary media, but best on media containing blood or serum. 
On solid media recently isolated pathological strains produce 
*‘matt*’ colonies; aviruient strains produce “glossy*^ colonies. It 
ferments lactose, saccharose, glucose and salicin, and usually has 
a strong haemolytic action (on blood agar). The organism can 
survive for a time in air and dust. 

Varieties, Besides pyogenes the group of streptococci 
includes types which are normal inhabitants of the mouth, throat 
and intestine. The streptococci are classified according to the 
appearance of colonies on blood-agar plates. A wide zone of 
hiemolysis round the colonies is characteristic of p or * ‘haemolytic’^ 
streptococci; S, pyogenes belongs to this class. Colonies with a 
greenish coloration — due to methaemoglobin formation — are 
characteristic of the a or “viridans” streptococci; some of the 
normal inhabitants of the mouth and throat belong to this class. 
Colonies in which there is no obvious change in the blood agar are 
found in the third group y which includes many of the strep- 
tococci from the throat, mouth and intestines. The fsecal strep- 
tococci, sometimes called “enterococci,” are oval or lanceolate and 
in pairs or short chains; they usually ferment mannitol and 
icsculin; resist 60'’ for 30 minutes; growth not inhibited by bile 
salt; produce HaS; some liquefy gelatin; virulence low. 

Aneerohic {niicro-cerophiUc) streptococci are usually non- 
hiemolytic; foetid gas formation in cultures is common. Anaerobic 
streptococci are sometimes present in septic and gangrenous 
conditions of the skin and they are sometimes present in puerperal 
sepsis. 
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Serological Classification, The haemolytic streptococci 
are classified into a number of groups based on a precipitation 
reaction with a carbohydrate substance specific to the members of 
each group. (For details see R. C. Lancefield, J, exp, Med,, 1933, 
57 y 571; R. Hare and L. Colebrook, J, Path. Pact., 1934, 59, 429 
and R. C. Lancefield and R. Hare, J, exp. Med., 1 935, 61, 335.) 

Group A contains most strains from human infections — sore 
throat, scarlet fever, cellulitis, erysipelas, puerperal sepsis; they 
are j8-haemolytic and produce a soluble haemolysin; ferment 
trahalose but not sorbitol. The members of this group represent 
the typical S. pyogenes; all the Griffiths types {vide infra), except 
7, 16, 20 and 21 are included in this group. 

Group B strains are primarily associated* with bovine mastitis 
(S. agalactice). Some strains from the human throat and vagina 
and some from puerperal infection belong to this group. 

Group C are associated with infections in horses {S. equi) and 
guinea-pigs. jS-Hsemolytic — occasionally in human infections. 

Group D occur in dairy produce and in the human intestine; a 
haemolytic variant of the enterococcus. 

Groups F and G are found in the human throat, but Group G is 
also responsible for infections in the dog. 

Other groups so far identified are E, H, K, L and Al, but there 
is no evidence that they are associated with human infections. 

Griffith*s Types, Thirty serological types of haemolytic streptococci of 
epidemiological significance have been separated by agglutination and 
agglutinin-absorption tests. The commonest types are 1» 2, 4, 6, 9 and 10. 

The anti-sera for agglutination are prepared by injecting killed cultures of 
known-type strains into rabbits and purifying the sera by ab.sorption tests with 
other tyoes. Cultures of the organisms are made in serum-broth, the super- 
natant fluid is decanted and the deposit of streptococci used for slide- 
agglutination tests. — F. Griffith, J. Hyg., Canib,, 1935, /i /, 542. 

Studies on puerperal infection have shown that Group A streptococcus is 
seldom present in the gexaital tract ante-partum, and that its presence there in 
the puetperium does not necessarily mean a severe infection. Streptococci 
belonging to Groups B, C, D and G may be present in the vagina, both ante- 
partum and in the puerperium. — R. P. Lancefield and R. Hare, exp. Mvd., 
1935, 61, 335. 

Group B streptococci were found in three fatal cases of post-partum infection. 
— R. M. Fry, Lancet, i/1938, 199. 

Among 1163 cases of puerperal sepsis investigated, 48 cases yielded 
streptococci belonging to groups other than Group A. 16 were Group B, 
12 Group C, 12 Group G, 6 Group E, and 2 were unclassified. 

Streptococci other than Group A were recovered from 43% of post-abortum 
streptococcal infection, and from 9% of post-partum streptococcal infection. 
—A. M. Ramsay and M. Gillespie, J. Obstet. Gynac., 1941, 4H, 569. 

Group A haemolytic streptococci produce two serologically distinct varieties 
of hajmolysin, one designated streptolysin O on account of oxygen sensitivity, 
the other streptolysin S on account of extractability in scrum. The response 
of animals to experimental infection with whole cultures of A hiemolytic 
streptococci was a rise in titre of the neutralising antibodies, antistreptolysin O 
(A.S.O.) and antistreptolysin S (A.S.S.). — ^E, W. Todd, Brit. J. exp. Bath., 
1938, 10, 367, and J. Byg,,^ Camb., 1939, 39, 1. 

Examination of the antistreptoooccal titres of 1346 sera from adolescents 
including healthy subjects as well as various clinical groups showed the mean 
titre for normal controls was 79; in 82-3% the titre was less than 125 units. 
Increased titres were noted in scarlatina (mean 300 with maximum titres in 
3ra or 4th week), in pharyngitis due to S. haundyticus (mean 263), the active 
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phase of acute rheumatism (mean 444) and the inactive phase of acute rheu- 
matism (mean 210), — C, A. Green, J. Path. BacUt 1941, 55, 223. 

Hcemolysis, The medium used by Schotmueller is two parts human blood 
(or rabbit) and five parts melted agar, but 5 to 10% of blood is better. 

The technique employed by Andrewes and Christie is as follows: Ordinary 
peptone broth containing 10% horse serum of pH 7-13, incubated at 37® for 
24 hours (or 48 hours for weakly growing strain) is centrifuged till apparently 
clear. One drop of dense suspension of horse erythrocytes (well washed in 
normal saline) is added to each 10 ml. tube of broth — ^the fluid should be 
opaque and bright red on gently shaking. Incubate at 37° and examine after 
20, 30 and 60 minutes and then every hour. 

Cultivation. Haemolytic streptococci may be recovered, often in profuse 
culture, from blood agar plates containing 1 in 500,000 gentian violet when 
cultures on plain blood agar are negative. Of 300 swabs, 68 were positive on 
blood agar, while 98 were positive on gentian violet. If proteus or many 
Ps. pyocyanea are present in material for culture hajmolytxc streptococci 
may be recovered by covering the inoculated plate with melted agar and 
sterilising the surface of this with absolute alcohol or by inoculating a blood 
agar plate containing phenol 1 in 1000. — A. E. Francis, Lancet, ii/1941, 159. 

By the simple method of spreading a small quantity of gentian violet (2 drops 
of a 1 in 3000 solution) over half of the culture plate of blood agar after it has 
been planted it is possible to isolate a few streptococci from the midst of a 
multitude of staphylococci, just as it has been shown to be if the gentian violet 
is incorporated in the medium. The spreading should start where the 
inoculum is lightest and proceed towards the heavier inoculum. Penicillin 
(6 drops of crude culture filtrate) and potassium tellurite (2 drops of 1 in 1000 
solution) can be used similarly. — ^A. Fleming, Brit. med. J., i/1942, 547. 

A 1 in 500,000 gentian violet blood agar has a selective bacteriostatic action 
separating all streptococci from all staphylococci, other indifferent gram- 
positive cocci, diphtheroids and the aerobic spore-bearing bacilli. Most of the 
non-pathogcnic flora of air and dust can be eliminated by the employment of 
a gentian violet medium. — L. P. Garrod, Brit. med. J., i/1942, 290, 

Syphilis. Treponeina pallidum {Spirochceta pallida), the causa- 
tive organism, varies from 6 to 14 in length, averaging 8 to 
1 0 iJL. It is much more attenuated than the majority of spirochsetes, 
having a maximum thickness of 0-3 ft, has from 6 to 12 twists, 
forming a close, regular and narrow spiral; it is actively motile. 
Its movements are characteristic and best seen under the dark 
ground; they consist of a rapid rotation round the longitudinal 
axis, bending or flexions of the spiral, and a slow forward or 
backward movement. It is readily destroyed by heat at 52®, by 
drying, and by antiseptics; it dies rapidly in water. 

Cultivation. Serum water, to which a piece of sterile rabbit tissue (preferably 
kidney or testicle) has been added, is inoculated from the artificially infected 
testicular tissue of the rabbit (not from human lesions). The serum (in test 
tubes) is rendered suitable for anaerobic cultivation by a layer of paraffin oil 
poured upon its surface. After the first cultivation strict anaerobiosis is not 
essential — the organism can be subcultured on to solid media such as gelatin 
or agar. The first growths are usually contaminated by other bacteria. Two 
methods are suggested for separating these from the spirochsetes: (1) To grow 
the spirochsetes through filters which retard the passage of other organisms, 
or (2) a method depending on the fact that in stab cultures the spirochsetes 
grow away from the line of puncture into the surrounding medium, while other 
bacteria fail to do so. Noguchi states that spirochBctes cultivated by these 
methods arc pathogenic in so far that after inoculation into the rabbit’s testicle 
they produce characteristic histological changes and are found growing freely 
in the infected tissue. 

STAINING METHODS 

Giemsa’s Stain. Dissolve U-3 g. of Azur II eosin and 0*08 g. of Azur II 
in 25 ml, of anhydrous glycerin at 60°. Add 25 ml. of absolute methyl alcohol 
at the same temperature. Allow to stand overnight, and Alter. Immediately 
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before use dilute one part of stain with 10 to 15 parts of distilled water or buffered 
solution. If intense staining is desired, dilute with 1 in 1000 solution of 
potassium carbonate. 

Fix the film in absolute methyl alcohol for 1 to 5 minutes. Dry. Cover 
the cover-slip with diluted stain and leave for 15 to 30 minutes. Wash in 
distilled water until the film has a pinkish tinge; dry and mount. To 
demonstrate Treponema palliduju stain for 2 to 12 hours. — Stitt. 

Long and diligent search is necessary in looking for spirochietes stained by 
this method. It imparts to the spirochtete a distinctly reddish-violet tinge, 
similar to that of the neighbouring leucocyte nuclei (the Romanowsky chromatin 
stain), whilst the bacteria come out blue. 

Indian Ink Method (Burr!). The method requires no special apparatus. 
A platinum loopful of secretion from a sore is placed on a slide and mixed with 
an equd quantity of distilled water and an emulsion of Indian ink. The whole 
is mixed and spread on the slide like a blood film, allowed to dry and examined 
with oil-immersion lens. The ink produces a dark background and the 
objects stand out white. 

Fontana’s Silver Impregnation Method. («) Fixing fluid: Acetic acid 
1 ml., solution of formaldehyde 20 ml., water 100 ml. (b) Mordant: 5% tannin 
in a 1% aqueous phenol solution, (c) Silver Solution: Silver nitrate 0*25% 
in distilled water. In use, a minute quantity of ammonia is added until there is 
a distinct turbidity (avoid excess). 

Dried films (not fixed by heat) are fixed in (a) 1 minute, the fluid being 
dropped on and renewed once or twice. The preparation is then washed 
thoroughly, solution (5) is dropped on the film, heated until steam rises and 
allowed to remain about | minute. Again wash m water, drop on solution (c), 
heat as before and allow to remain about minute. Finally wash and dry. 
Treponemata are dark brown or black, and are easily found. 

Congo Red. Stained films acidified with dilute hydrochloric acid as relief 
staining for bacteria and spirochaetes. 

A small drop of 2% aqueous congo red solution is placed on the slide and 
a ve^ small quantity of the bacterial culture or of the exudate to be examined 
is mixed with it. The drop is then spread out into a tolerably thick film. Allow 
to dry and wash the slide with 1 % hydrochloric acid in absolute alcohol and dry 
in the air, or films may be spread and stained afterwards and treated witli acid. 
Examine with oil-immersion lens. The background will appear as a rule uniform. 
Bacteria vary somewhat in relation to the dye. Mostly they are clear, sharp 
and quite transparent, but some will take up the dye and appear as ill-defined 
bluish-black bodies — this is seen chiefly m old cultures of gram-negative 
organisms. 

Nigrosine stains the background leaving the spirochietes colourless. The 
method is simple and apparently as accurate as the dark-field technique and 
can be used on dry preparations. — Dienst and Sanderson, Amer, J, puoL Hlth, 
1936, 2d, 910. 

Levaditi’s Method for staining spirochietes in tissues, ''I’hin, small pieces 
of tissue are fixed in formaldehyde solution for 24 hours, washed in water for 
1 hour and immersed in alcohol (96-98%) for 24 hours. They are then placed 
in T5% AgNOa solution in a dark bottle and kept in the incubator for 3 days. 
After washing in water for half an hour, the pieces of tissue are placed in a 
reducing mixture composed of pyrogallol 4 g., solution of formaldehyde 5 ml., 
water to 100 ml., and kept in a dark bottle for 48 hours at room temperature. 
After washing well in water, the tissue is dehydrated in increasing strengths of 
alcohol and embedded in paraffin from which sections are cut in the usual way. 

Examination of Unstained Specimens by Dark-Ground Illumination. 
Tr, pallidum is found below the surface in the lymph only and should be 
sought at the margin of the lesion. It cannot be detected in the centre of an 
ulcerated or necrosed area where the saprophytic apirochtetes may be seen 
in large numbers. The organism^ is found in the largest numbers in mucous 
plaques, is constantly present m varying numbers in primaiy untreated 
chancres, and is usually detected in the papular syphilide and in scrapings 
from a recently removed enlarged syphilitic lymphatic gland. 

General or local treatment has a marked effect on the number of treponemata 
found, and the organisms tend to disappear after a few weeks from the 
site of the primary inoculation, even without treatment. Antiseptics must not 
have been previously applied to the sore. 
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The margin of the chancre, papules, or mucous jplaque should be gently 
scraped till blood just begins to exude. The surface is now dried with a swab 
of plain sterile gauze, and then a little blood or serum expressed by decom- 
pression or by bandage. A small drop of this is removed with a platinum needle 
and mixed with a drop of distilled water on a thin grlass slide. A thin cover- 
glass is now pressed down firmly, so that only a tmn layer of fluid remains 
between the slide and cover-glass. A drop of immersion oil is placed below 
the slide and on the cover-glass. The condenser must first be accurately centred. 
This can easily be done with a low objective (1 in. or | in.) by means of concentric 
rings scratched on the surface of the condenser. 

Any artificial light can be used. Concentrate the light on the centre of the 
microscope min*or. After the slide has been placed in position so that there 
is a layer of oil between the ultramicroscope and the under surface of slide, 
and after the object is focussed, the ultramicroscope must be racked up or 
down and the mirror adjusted till bright illumination with dark background 
is obtained. 

Tr, pallidum seen thus is an extremely fine silvery spiral. If so focused that 
only the summits of the spirals are illuminated the organism looks like a series 
of bright dots, not unlike a chain of streptococci. It preserves its spiral form 
during rest. 

Comparison with other Treponemata. Tr, refringens under dark-ground 
illumination is seen to shoot rapidly backwards and forwards in a straight line 
and when not rotating so actively is often seen to squirm its way by corkscrew 
movements, pushing blood corpuscles, bacilli, etc., aside. Serum obtained by 
swabbing is preferable for examination to scrapings. Stitt says: “While the 
rotary movement of 7V. pallidum is rapid, it does not move across the field with 
the speed of other spirochsetes. Thus Tr. refringens, commonly present in genital 
ulcerations, quickly traverses the field and shows more widely separated spirals. 
The pallidum shows a continuity of its spirals while in motion, but wnen at 
rest often shows the appearance of a senes of silvery dots or dashes. Many 
individuals show a bend in the long axis.’* 

Tr. bucealis, Tr. refringens, Tr. halanUidis are much larger with wider 
and more open spirals. Tr. refringens has only 3 to 5 turns and is usually blunt 
at either or both ends. The only spirochaetes very like the specific organism 
are: 0) dentium, found in carious teeth, which is shorter (5 to lO/i) and 
coarser, 5 to 15 spirms, the wave length the same as Tr. pallidum, but depth 
of wave is considerably less; (2) Tr. pertenuis Castellani (yaws); (3) Tr. pseudo- 
pallida Loewenthal (ulcerated cancers). In the last two the spirals are not <^uitc 
so deep or regular, and in the case of Tr. pertenuis the ends are often twisted 
into rings or loops. 

Noguchi's Method of Diagnosis of Syphilis. {Distinguish from the 
Noguchi modified Wassermann.) Boil two parts of the cerebrospinal fluid 
with 5 parts of a 10% solution of butyric acid in normal saline for a few seconds, 
then add one part of normal sodium hydroxide and again boil briefly. A flocculent 
or granular precipitate is obtained on standing (in parasyphilitic affections) 
due to presence of a globulin. The test distinguishes general paralysis from 
other forms of insanity not associated with meningo-encephalitis. 

Examination of Dried Serum. The blood is collected in the usual way 
in a bent Wright’s Tube, and allowed to coagulate. A definite quantity of the 
serum is pipetted oflf and allowed to dry on blotting paper. This can then be 
treated with normal saline and made up to its original volume for conducting 
the teat. 

WASSERMANN REACTION 

'rhe reaction was elaborated by Wassermann on the principle of the Bordet- 
Gengou reaction (1901). I’he Bordet-Gengou reaction is that which occurs 
when antigen, specific antibody and complement are exhibited together. As 
Wassennann was not able to use a culture of the Tr. pallidum he made use 
of an extract of syphilitic foetus tissue rich in spironemata. Subsequent work 
showed, however, that the reaction was not a true Bordet-Gengou reaction, 
was not truly specific, and did not depend on an interaction between the 
spironemata and a specific anti-spimnemal antibody, but was due to an altered 
condition in the serum of a patient during the active stage of infection, whereby, 
on the addition of various lipoidal substances an alteration occurred which 
caused complement to be interfered with in its activity. Modifications using 
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^*antigen** extracted from normal organs are now employed to a large extent. 
For the reaction are required: 

(1) Antigen^ which is usually an alcoholic extract of normal heart to which 
some cholesterin has been ad.ded. 

(2) A htemolytic systenit usually anti-sheep, requiring sheep’s red cells 
and rabbit serum from a rabbit immunised against sheep’s red cells. 

(3) Complement obtained in guinea-pig serum. 

(4) Serum of patient and controls of nortnal and syphilitic sera. These 
sera should be inactivated by heating for 30 minutes at 55® to 56® before use. 

The only reliable test is when the constituents for the reaction have all been 
derived from separate sources and can be accurately standardised. The so-called 
rapid clinical methods are valueless. 

Washed Sheep Corpuscles are prepared from the fresh blood by removing 
fibrin by clotting — rapidly stirring; at the time of drawing from the animal. 
Centrifuge with a powerfiil centrifuge and pipette off the serum. Add normal 
saline solution and again centrifuge several times, and finally dilute with 
normal saline solution making approximately a 10% suspension of the corpuscles. 

Methods of carrying out the Wassermann ReacHonm The methods 
of performing the test are legion, but the principles involved are but slightly 
different from those in connection with the complement fixation teat in genenu. 
Three agents are involved in the actual reaction, antigen, patient’s serum and 
complement. When these have been allowed to react for a suitable period (I hour 
at 37®) or overnight in the icebox, sensitised red cells are added and tbe mixture 
incubated for 1 hour at 37®. This determines the presence or absence of 
hssmolysis, indicating the presence or absence of unabsorbed complement. To 
establish a positive reaction it must be shown: (a) that the patient’s serum 
alone absorbs no complement, or at the most but a small fraction of it; (6) that 
the same is true of antigen; (c) that the mixture of serum and antigen absorbs an 
amount of the complement greatly in excess of the sum of the small amounts 
absorbed by the individual reagents separately. 

There are three variables involved in the reaction-antigen, serum and 
complement. Quantitative results may be obtained by keeping two of these 
constant and varying the third. 

Topley and Wilson prefer the method whereby the antigen and complement 
remain constant and the variable third is the patient’s serum. The serum is 
tested with dilutions of 1 : 2*5j 1:5, I ; 10, 1 : 20 and 1 : 40, This gives a 
direct measure of the concentration of the Wassermann body in the serum under 
teat. The serum control is put up with the largest amount of serum employed 
in the actual test, and it is necessary to standardise the complement. 

Notation. With the large number of methods employed there are, of 
nec^sity, many notations. Some use + -f + Hh, + +, H*, -i-— , and — 
to indicate strongly positive, positive, moderately positive, weakly positive, 
doubtful, and negative results respectively. Others employ numerals from 
0 to 4 to Indicate the amount of haemolysis in the various tubes of the reaction; 
thus Kolmer uses 4 4 4 4 4 to indicate a strong positive, 4 4 0 0 0 to indicate 
a moderate positive, and 0 0 0 0 0 to indicate a negative. Nevertheless it is 
desirable that a brief written note be added such as — ^“definitely positive,” 
“doubtful” or “definitely negative.” 

Varying amounts of blood senim are required for the carrying out of the 
W.R. according to the method enmloyed. 1 ml. of blood or 0*25 ml* of serum 
is the minimum quantity but 5 to 20 ml. of blood and an ample supply of serum 
enables the test to be repeated if necessary and confirmed* GeneraUy speaking 
the blood may easily be obtained by venepuncture or simply by “milking” the 
finger or lobe of the ear. 

For further details of reliable methods of carrying out the Wassennann 
Reaction sec Spec, Rep, Ser. med. Res, Comm., 1929, No. 129; Rep, Minist, 
Hlth, 1932, No. 67; J, Path, Bact., 1934, 521. 

Parasyphilitic Conditions in Relation to the Reaction, The W.R. in 
blood and spinal fluid is often valuable in confirming a diajpfiosis of early tabes, 
but as a guide to progress and further treatment it is unreliable, as one frequently 
finds actively progressing tabes with a history of syphilitic infection despite a 
negative reaction in both blood and fluid. — C, P. Symonds, Modern Technique 
in Treatment, Vol. 11, p. 40. 

Cerebral Syphilis. A definitely positive W.R. indicates infection — a 
negative result is not always of value. In tabes, a negative reaction in the blood 
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is by no means uncommon during a quiescent phase; even in the spinal fluid, 
the reaction is sometimes negative. In cerebral syphilis, when the disease is 
progressive, a +W.R. in the blood can almost always be obtained. In the 
cerebrospinal fluid the reaction may be + or—. — G. Riddoch, Lancet, ii/1923^ 3. 

Noguchi gave the following figures as indicating the percentage of positive 
W.R. as determined by various serologists: Primary syphilis, 69 -S; secondary 
syphilis, 89-4; tertiary, 78*1; hereditary, 94*5; cerebrospinal, 47*6; general 
paresii^ 88*1; tabes, €2*66. With cerebrospinal fluid general paresis gave 90, 
tabes 56*2 and cerebrospinal syphilis 19. 

Lange's Colloidal Gold Test, see Cerebrospinal Fluid Examination, p, 704. 

OTHER SEROLOGICAL TESTS 

The phenomenon of precipitation with syphilitic sera was observed soon 
after that of complement fixation and many attempts have been made to apply 
this phenomenon in the development of a precipitation test for syphilis. Of 
these those of Meinicke, Sachs and Georgi, Vemes, and Dreyer and Ward 
gained some recognition, though none received wide acceptance. Kahn in 
1921, by the application of certain governing principles and by paying particular 
attention to the standardisation of the antigen ana technique, developed a test 
which has attained wide use throughout the world. Apart from its apparent 
specificity and high sensitivity the test possesses the practical advantage of 
being completed within a few minutes after mixing the ingredients. 

Since the development of the Kahn test a number of other precipitation 
methods have been proposed by different authors. Among the best- known of 
these are the Kline and Hinton tests. The problem of determining which is 
the best method for general use is a difficult one, but investigations conducted 
under the auspices of the Health Organisation of the League of Nations (1928 
and 1930) and of the U.S. Public Health Service (1935) proved the Kahn test 
to be the most dependable.— Stitt. 

Kahn Test. To a 1 in 5 alcoholic beef-heart extract add 4 mg. cholesterol 
to each ml., a similar amount of extract being retained as a non-cholesterolised 
antigen control. Dilute the alcoholic antigen with normal saline solution (0*85 % ) 
in proportion of 1 to 2, and the cholesteroHscd antigen in the proportion of 1 to 
3. Pipette 1 ml. of alcoholic antigen into a small test-tube, add 2 ml. of salt 
solution, and mix rapidly. The resultant opalescent mixture is ready for use. 
Dilute the cholestcrolised antigen similarly, using 3 ml. of salt solution; this 
has a tendency to precipitate, and is best kept in the incubator when not in use. 
Dilutions should be freshly made and not used until b hour after dilution. 

Place in each of 2 agglutination tubes 0*3 ml, of undiluted inactivated patient*s 
serum. To the first tube add 0*05 ml. of diluted non-cholesterolised antigen, 
and to the second the same quantity of diluted cholesterolised antigen; agitate 
vi|;orously. Strongly positive sera may show definite precipitation, particularly 
with the cholestcrolised antigen. To bring out precipitation in weaker sera, 
place test-tubes overnight in incubator at 37**. Read results next morning as 
follows: — (1) Precipitation consisting of one or more large clumps is denoted 
Ijy 4, 4. 4. 4. j (2) a large flocculent precipitation by + + + ; (3) moderate-sized 
fiocculi or granules by + + ; (4) small-sized flocculi or granules by + ; (5) fine 
floccuH or granules by ±; (6) negative precipitation by—. — Stitt. 

Comparison 0/ Kahn and Wasaermann Reactions, Of 9 tests applied 
simultaneously to 600 sera the Wassermann was the most deficient in sensitivity 
(8fi%)» with the Sachs-Georgi next, the best being the Meinicke reactions with 
a sensitivity of 81*7 to 90-3%. The only completely specific test was the 
routine Kahn. Of the 6 tests applied simultaneously to 380 fluids the most 
^ensitive was the Kahn, whilst iht* Wassermann was much less so. In view of 
the fact that the Wassermann test on blood is the most difficult, the least 
sensitive, and not the most specific, one can but deplore that there should be 
such a desperate clinging to the Wassermann even to-day, especially in public 
medicine. Even for spinal fluid examinations the Kahn is vastly superior. 
— E. Nicole and E. J. Fitzgerald, Lancet, i/1934, 652. 

Kline Test. Ordinary microscopic slides are washed in soap and water 
and rinsed, allowed to remain in 95% alcohol for a short time, dried and flamed. 
Four paraffin rings (with an inside diameter of 11 mm. to 12 mm.) are made on 
one surface by transferring a small amount of hot paraffin on a stiff wire (gauge 
19) wound with thread (or hat wire) bent to the form of a circle. 
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The antigen and antigen dilution arc prepared as for the Kahn test. The 
antigen titration likewise is done as for the Kahn test. The antigen dilution 
should be made up just before pipetting the sera. Some antigen dilutions have 
been found to work only within 15 minutes of their preparation. The serum 
is obtained as for the Wassermann test, and heated to 56® for 30 minutes. 

Into each ring 0*06 ml. of the undiluted serum to be tested is delivered 
from a pipette. It is advisable to work with not more than twelve sera (three 
slides) at a time. After' all the sera are pipetted, 1 drop of Kahn’s antigen 
dilution (0-015 ml.) is allowed to fall into the serum in each ring. After all the 
antigen is pipetted, the small amount in each ring is evenly distributed by 
rapidly stirring the mixture with a tooth pick. The slides are then placed 
below a humidor cover consisting of a wooden lid, 16 J in. 4 in. by Ij^ in. 
inside diameter, with a moistened blotter fastened in place with thumb tacks, 
and allowed to remain at room temperature for 10 minutes. The first slide is 
then removed, rocked for about 60 seconds and read immediately. The 
readings are made through the microscope (16 mm. objective, 10 or 12 -5 eye- 
piece) with the light cut down as in studying urinary sediments, and recorded 
in terms of pluses according to the size of the clumps. The test should be 
done in duplicate, different antigens being used. — B. S, KHne and A. M. 
Young, «/. Amer, med. Ass., i/1926, 929. 

Chief value of Kline test is in later stages of syphilis under treatment: in cases, 
e.g., interstitial keratitis, where it is especially important that ayphxiia should 
be exduded; and as a general supplement to Wassermann reaction. It is rela- 
tive!:^ simple, rapid and inexpensive and only a very small quantity of aerum is 
required. The antigen-emulsion retains its efficiency for a relatively short time 
only — ^hence the test is suitable only for use in laboratories where large numbers 
of sera are examined at one time. — W. V. MacFarlane and T. Gorman, Brit. 
med.J., i/1935, 469. 

Laughlen Test. Use antigen as for Kahn test; saturate with a fat stain, 
e.g., Scharlach R or Sudan 111; 0*5 ml. antigen and 1 to 2 mg. of stain in test 
tube plugged with cork covered with tinfoil to reduce evaporation; warm to 
50® in water-bath, three to four minutes, shake; add 2 drops of compound 
tincture of benzoin, shake; dilute at once with 5 ml. 1*5% saline which must 
have been previously warmed to 50®. Add saline to antigen and mix by pouring 
back and forth four or five times. Replace in water-bath for 2 minutes, ojol. 
The colour of the agglutination reagent should be reddish white, rather than 
deep red. (If any particles other than a few heavy portions of undissolved 
stain are observed throughout the solution it should be discarded.) Set aside 
for 20 minutes, decant from undissolved stain. Reagent must he sensitized 
to react in one minute with strongly positive sera and must be free f^rom 
agglutination for at least 10 minutes with negative sera. The sensitivity of 
reagent is adjusted by adding (if necessary) about 1 drop 9% sodium chloride 
solution per ml. (or 1 or 2 drops saturated ammonium sulphate solution to each 
10 ml.) of reagent. 

Two drops of reagent are placed on a glass slide, and a large loopful of the 
patient’s senim or citrated serum (free from red blood cells) or two loopfuls 
of spinal fluid are added. Mix by jarring or tilting repeatedly and observe at 
short intervals by holding slide near a strong light and looking through it 
toward a dark object. At first the mixture appears as a white turbid fluid, in 
which small reflecting granules are seen on tilting the slide. In non-syphilitic 
specimens the appearance docs not alter appreciably until drying is about 
complete. Slightly coarser granules may then be observed, but there is no true 
clumping or agglutination. Excess drying should l>e avoided. With positive 
sera coarse particles soon develop if the slide is sufficiently jarred or tilted back- 
wards and forwards. I’hese particles increase in size, and become distinctly 
red in colour, and tend to accurriulate at the margins of the drops. Positive 
readings can often be made within one minute, but negative readings should 
not be recorded until at least ten minutes have elapsed. The time required for 
the reaction to become visible is an index of the degree of positivity of the 
specimen. — G. F. Laughlen, Canad. med. Ass. 1935, 179. 

The use of mastic instead of benzoin and adjustment of the pH to about 6*2 
^ phosphate buffer solution, is recommended by F, Ruppanort and 
F. Eichhorn, Lancet, i/ 1943, 426. 

I^ton Test. Consists of an “agglutination” by syphilitic sera of a suspension 
of cholestwol m glycerinated hypertonic saline containing a trace of the alcohol- 
soluble, ether-insoluble extractives of beef muscle. An economical, simple, and 
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highly sensitive test, but should be reserved as a supplementary test to the 
Wassermann. 

It has been shown that in a group of 143 patients with treated syphilis, the 
Hinton has proved to be twice as efficacious as the Kahn and three and one-half 
times the Wassermann. In detecting unsuspected syphilis in a group of 
approximately 5000 cases of cancer, tuberculosis, and pregnancy, the Hinton 
was found to be nearly twice as efficacious as the Wassermann. False positive 
Hintons are shown to be extremely few in number. — ^A. W. Cheever, Nexo 
Engl J. Med., i/1936, 113. 

Modifications of the Hinton test which give accurate readings in one hour. — 
J. A. V. Davies, J, Lab. din. Med., 1937, 22, 959. 

Sachs- Georgi Reaction. Mix a 1 in 5 alcoholic extract of heart muscle 
(beef, human, or ^nea-pig), with 2 parts of alcohol, and to 10 ml. of this add 
0-45 ml. of 1% cholesterol solution. (The proportions may have to be varied.) 
Dilute with 5 parts of normal saline solution, taking care that no precipitation 
occurs and that the dilution does not become cloudy. Inactivate patient^s 
serum by heating for i hour in a water-bath at 55® and dilute with 9 parts of 
normal saline solution. Place 1 ml. of the diluted serum in a test-tube and add 
0 *5 ml. of the diluted antigen. As antigen control, mix 0*5 ml. of diluted antigen 
with 1 ml. of normal saline solution (0*85%) and as serum control mix 1 ml. 
of diluted serum with 0*5 ml. of normal saline solution and alcohol mixed in 
the proportion of 5 to I. A known positive and a known negative serum are 
used for control. Incubate test-tubes for 18 to 20 horns. 

Interpret with an agglutinoscope after 18 to 24 hours. The antigen control 
should be absolutely clear, and if the serum control shows any precipitation 
repeat the test. Distinct light particles against the dark background indicate 
positive reaction — negative sera are entirely clear or slightly opalescent. Strongly 
positive reactions show up within 2 or 3 hours in the incubator and can be read 
microscopically. 

Cerebrospinal fiuid should be used undiluted in 1 to 1*5 ml, amounts. 

Meinicke's Modification of this test uses an alcoholic, non-cholesteroliscd 
horse-heart extract for antigen. 

Mcinicke later used a larger amount of balsam of tolu, and ox-heart instead 
of horse-heart muscle, dilutions being made with 3*5% salt solution, containing 
sodium carbonate, and the reaction is carried out at a temperature of 20®. 
When positive, the mixture becomes clear — slightly positive, opalescent — 
negative, turbid. 

Dreyer and Ward’s Reaction (Sigma Reaction). Instead of five 
variables there arc only two. An antigen which is a mixture of an acetone- 
free alcohol-soluble heart extract and cholesterin is used. Flocculation after 
9 hours at 37“ is a reaction. 

Vemes Flocculation Test. Depends on a fiocculation reaction between the 
patient’s scrum and a special reagent, “Perethynol,” prepared from horse-heart 
muscle bjf means of ethylene chloride and alcohol. A suspension of the reagent 
in saline is flocculated in the presence of syphilitic antibody and the degree of 
hfemolysis ascertained by a special photometer, the results being given quan- 
titatively in definite figures. 

Ide Test, This is a colour test. One drop of blood, serum, or cerebrospinal 
fluid is mixed with saline on a hollow glass slide, the antigen is added and the 
result read with a lens or low-power microscope. The antigen is an alcoholic 
extract of ox-heart containing cholesterol, benzoin and certain (^^es. The 
restilts obtained are stated to be in close agreement with the W.R. — S. Ide and 
T. Ide, J. Lab. din. Med., 1936, 21, 1190. 

Tetanus. Tetanus is an infective disease which is characterised 
by tonic spasm of the masseter and other muscles, caused by the 
action on the central nervous system of a toxin produced by the 
growth of tetanus bacilli in a deep, penetrating wound. The 
incubation period is usually from 5 to 14 days. 

Bacteriology* Clostridium tetani is a long slender bacillus 4 to S/i. long 
and 0-3 to O Su broad, weakly motile, and forming drumstick spores which 
arc resistant to heat and antiseptics, though they are killed by heating for 
5 minutes in the atitoclave. I’hc bacillus grows anaerobically on ordinary 
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media; liquefies gelatin slowly; does not coagulate milk and does not ferment 
carbohydrates. The optimum temperature for growth is 37®. Fildes’ medium 
containing a peptic digest of blood (see p. 913) is suitable for the anaerobic 
culture of CL tetani. 

The tetanus bacillus produces a soluble toxin which is one of the most 
powerful poisons known and which can be prepared by growing the bacilli 
anaerobically in broth and filtering after 14 days. 

It is often impossible to detect the Cl. tetani in stained films made from the 
exudate of wounds; the diagnosis may be confirmed by producing tetanus in 
mice by the subcutaneous injection of the filtrate from an anserobic culture. 

Tetanus Antitoxin. Standard, The standard is a sample of dried 

antitoxin kept in the National Institute for Medical Research, Hampstead. 

Unit, The unit is the specific neutralising activity for tetanus toxin con- 
tained in such an amount of the standard preparation as the Medical Research 
Council may from time to time indicate as the quantity exactly equivalent to 
the unit accepted for international use. The British unit is the same as the 
international unit, but the American unit has twice the amount of activity 
represented by the international unit. 

Method of Standardisation, To estimate unknown samples of antitoxin, 
a test toxin is first prepared. Tetanus toxin, unlike diphtheria toxin, can be 
prepared as a stable dry powder by growing BaeiUus tetani in broth in the 
absence of air; the organisms in the broth are killed and the broth is filtered. 
When this sterile filtrate is saturated with ammonium sulphate, a precipitate is 
formed which can be dried and powdered. This can be preserved in sealed 
ampoules. Mixtures of toxin and the standard antitoxin are first made in order 
to find the smallest quantity of toxin which when mixed with 0*2 unit of anti- 
toxin and injected under the skin of guinea-pigs or mice, causes death in four 
days. This dose is called the Lf dose. The injected volume is 4 ml. for a 
guinea-pig or 0*3 ml. for a mouse. The Lt dose of the test toxin having been 
determined, the sample of unknown antitoxin is then mixed in vaxying amounts 
with the Lf dose of the test toxin and these mixtures are injected into guinea- 
pigs or mice, in order to find the mixture which kills the injected animals in 
4 days. The amount of unknown antitoxin in this mixture contains 0*2 unit. 

Tick Fever. The different varieties of tick-borne relapsing 
fevers include: (I) Central African tick fever due to Borrelia 
(spironema) duttoni transmitted by Ornithodorm mouhata; 
(2) Somaliland tick fever transmitted by O. saviffni; (3) Persian 
and North-West Indian relapsing fever caused by Sp, persiemn 
and transmitted by O. papillipes; (4) Spanish relapsing fever 
attributed to Sp. kispanicum and transmitted by O. errattam; 
(5) Central American relapsing fever due to Sp, venezuehnse 
transmitted by O, veneziielensis; (6) Panama relapsing fever due to 
Sp, neotropicale transmitted by O, talaje, 

^ Ross and Milne (1904) first showed the so-called African 
tick fever to be caused by a spirochsete of closely similar 
character to that of relapsing fever, but bacteriologically it is 
more convenient to keep the two diseases separate — associating 
tick fever with Sp. duttoni. Clinically, the fever closely resembles 
relapsing fever, but the periods of fever are somewhat shorter, 
rarely lasting more than two or three days, and the relapses are 
more numerous. The organisms are much fewer in the blood 
than in the European relapsing fever. Morphologically they are 
almost the same. The tick-borne infection is not transmissible 
by lice. 

The transmitting agent, Ornitkodentus moubata,inie&t% rest-houses on the route 
of travel, hiding in me crevices of fioors and walls and feeding at night. The 
female transmits the spirochsete to its ova. Natives suffer severely in childhood, 
but develop immunity later. 
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Through the bite of ticks from Nyasaland, collected in the hut of a native 
in whose house cases had occurred, Leishman was able to infect a monkey. 
The spirochastes appeared in the blood of the animal on the sixth day and it 
died on the thirteenth day. From the monkey, transmission was possible to 
mice. 

See also Relapsing Fever and Typhus^ pp. 937 et seq. 

Trichiniasis. Syn. Trichinosis. A disease acquired by the 
consumption of uncooked or inadequately cooked pig-flesh 
contaminated with living larvae of the nematode Trichinella 
spiralis. The larvae are liberated in the gastro-intestinal tract 
during digestion of the meat. Within a few days they mature and 
mate, after which the females discharge new larval forms into the 
wall of the small intestine. The young larvae enter the blood stream 
and are carried to all parts of the body. Some lodge in voluntary 
muscles where they become encysted and remain alive for many 
years; others lodge in various organs where they die within a few 
weeks. Live larvae present in the muscles later do not produce 
symptoms or signs of disease. 

Symptoms usually appear from seven to twelve days (extremes 
3 to 20) after ingestion of infested meat and include slight fever 
(up to 102®F.), increased pulse rate, oedema of the eyelids, chemosis 
and suffusion of the conjunctival blood vessels. These signs seldom 
persist for more than a few days. Subungual haemorrhages occur 
in severe cases, and when present are said to be almost patho- 
gnomonic. Hypotension is common during the febrile stage. 
Pulmonary features are common and occasionally haemoptysis 
occurs. When migration of larvae commences myositis of the 
tongue, laryngeal and intercostal muscles and of the diaphragm 
occurs, giving rise to difficulty of swallowing, speech and respira- 
tion; the muscles of the jaws, arms, legs and abdomen may also be 
involved, with stiffness and pain; the affected areas are tender and 
hard to the touch. Abdominal pains, distension, diarrhoea or 
constipation are less common, and occasionally there are nervous 
symptoms, such as focal paresis, or signs of general inflammation 
.suggestive of meningitis or encephalitis. From 1 to 5% of cases 
terminate fatally with evidence of myocarditis, encephalitis, or 
lx>th. 

Diagnosis* Adult trichinell£e are not easy to find in the 
fajces, but during the flrst three or four weeks of illness larvae can 
sometimes be found in the blood. Five ml. of blood is laked by 
diluting with 50 ml. of water, centrifuged, and the sediment 
examined under low power. The larvae are approximately 1 00 p. X 
6 g., and have a granular appearance. 

Relative and absolute increase in eosinophils is an almost con- 
stant accompaniment of the stage of larval dissemination. During 
the first tw'o or three weeks of illness eosinophils usually comprise 
15 to 40% of the total circulating leucocytes. Variation in the 
percentage is often noted from day to day. In moribund patients, 
or when there is a pyogenic complication such as pneumonia, there 
may be a temporary suppression of these cells. 
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Later, when there is muscle pain, biopsy of a piece of the affected 
muscle win often reveal prccystic or encysted larvaj. 

Infestation with Trichinella spiralis causes the development of 
specific antibodies which may be demonstrated by a skin test or 
by a precipitin test with trichinella antigen (a saline suspension of 
powdered larvae of the parasite). 

Leucocytosis occurs in a primary wave, reaching its peak at about the third 
week, and a secondary wave reaching its peak at the eleventh week. The 
eosinophils diminish or may disappear within the first three days from onset of 
symptoms. Thereafter they increase in primary and secondary waves, co- 
inciding with those of the general leucocytosis. Neutrophils dimmish during 
the waves of general leucocytosis, and increase as the eosinophilia diminishes. 
Monocytes increase with the first diminution in the eosinophilia, — B. L. Della 
Vida and S. C. Dyke, Lancet, ii/1941, 69. 

Seventy-eight cases were reported in Birmingham in February, March and 
April, 1941. The main criteria of diagnosis (which were present in all cases, 
except one) were the cedema of the eyelids and eosinophilia. Frontal or 
orbital headache was common at the outset, .and was occasionally the most 
distressing symptom. Conjunctival injection, slight or severe, was the rule. 
No subungual haemorrhages were seen. A characteristic onset was pain between 
the shoulder blades spreading up the back of the neck to the occipital region, 
later affecting the limbs, and in severe cases becoming generalised. The pain 
was severe, aching or cramping in quality, w'orse on movement, especially 
after rest. The results of the intradermal test were inconsistent and indicated 
that the test is not by itself a reliable criterion of diagnosis. — L. J. Bacon, 
Brit. med. J., ii/1941, 909. (For reports of other outbreaks in England and 
Wales see J. H. Sheldon, Lancet, i/l94l, 203; R. H. II. Jolly, Proc. R. £ioc, 
Med., 1941, 34, 593; P. B. Beeson, ibid., 585; L. P. Garrod and D. Maclean, 
Brit. med. J., i/1941, 240.) 

Intradermal Test. 0*1 ml. of a I : 10,000 dilution of antigen is irxjected 
into the skin of the forearm and an equal quantity of normal saline is injected 
5 cm. distally as a control. A positive response may be delayed (evident after 
twelve to twenty-four horns) or immediate. The delayed reaction consists of 
redness and induration, similar to a positive tuberculin reaction, and may be 
elicited as early as the end of the second week of illness, but is usually present 
for a few days only, after which the response is of the immediate type. Thi.s 
develops during the third or fourth week of illness, and can be elicited for 
many months, sometimes years, subsequently. It consists of a wheal and erythema 
(sometimes erythema only) and appears within ten minutes afi(*r the injection, 
beginning to fade in fifteen to twenty minutes. The skin reaction is relatively 
specific. With good preparations of antigen, positive reactions have been 
obtained in 90% of clinicfu cases; false positives are rare. A positive response 
may be exhibited for several years after an infestation. Hence a positive reaction 
does not necessarily indicate recent infestation. A negative response in a 
patient who has been ill for four weeks or longer is strong evidence against the 
diagnosis of trichiniasis. 

Precipitin Test. Useful when the response to an intradermal test is 
cq^uivocal. Undiluted blood serum ia added to an equal volume of antigen 
diluted 1 : 200 or 1 ; 500, and incubated for an hour at 37''. Precipitins usually 
develop at about the same stage of the disease as that at which the intradermal 
reaction becomes positive. — P. B. Beeson, Lancet, ii/1941, 67. 

Prophylaxis, The public should be warned to cook thoroughly all pig- 
meat, whether in the form of sausages, pork, ham or bacon (curing by smoking 
and salting is ineffective), and all made-up cooked foods, prepared commercially 
and containing pig-fiesh, should be submitted to adequate lieat treatment 
before sale. Garbage or offal used for pig-feeding should be thoroughly cooked. 

Treatment, No specific treatment is known, but every effort should be made 
to expel the adult worms. Good results have been chained from the use of 
stibophen. 

Tropical Ulcer. A gangrenous ulceration of the skin and 
subcutaneous tissues of unknown aetiology, resulting in the 
formation of sloughing ulcers of great chronicity. It is met with 
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in damp steamy jungle in the tropics. The lower limbs are 
generally involved and a history of preceding trauma is the rule. 
Fusiform bacilli, and a spirochsete, Treponema schaudinni, are 
commonly present in the ulcer. The condition is directly 
transmissible by inoculation of ulcer material from man to man. 
Generally the ulcers persist for months, a factor delaying healing 
being inadequate epithelial proliferation, even after a healthy 
granulation tissue base has formed. 

The Treponema schaudinni is considered to be identical with 
Vincent’s spirochsete, which is found with fusiform bacilli in 
ulcerative lesions of the mouth. 

Aetiologym On one of the islands of the Admiralty Group the distribution 
of the disease was found to be correlated with native dietary. Two groups of 
people were distinguished: the one subsisted largely on sago, the other upon 
taro. The mean percentage of incidence of tropical ulcer among the two 
groups was 5*3 and 2*5 respectively. The higher incidence among the sago 
eaters is believed to be due to their diet being rich in carbohydrates, low in fat, 
poor in protein, and deficient in vitamin B,, which acts by lowering the reduction 
potential of the tissues so that it falls below that of the invadmg organisms. 
Neither deficiency of vitamin A nor lowered scrum calcium was considered a 
causative factor. The reservoir of the fuso-spirochseta organisms is believed to be 
the mouth; the mode of transmission, expectoration, with soiling of the clothes and 
floor and consequent infection of wounds on the lower extremity. Tropical 
ulcer reproduced in 76% of twenty-one attempts, using as experimental animals 
rats previously fed for some weeks on a diet low in protein and fat and deficient 
in vitamin Bi, the inoculum consisting of a saline emulsion of ulcer scrapings, 
instilled into denuded areas of skin after traumatisation by cautery.— F. W. 
Clements. Med. J. Aust., ii/1936, 615. 

The calcium deficiency does not appear to be in the diet, but seems to be due 
to the diet, faulty absorption probably being the factor. One of the most 
important considerations is the quality of the protein in the diet. Ulcers are 
much more common in vegetarians than in those who include animal substance 
in their diet. 'Fhe vegetarian diet, as consumed by the African native, is much 
too bulky. Digestion of protein^ fat and calcium may be greatly interfered with. 
l‘he most important prophylactic measure, which would go far to prevent the 
appearance of the ulcer syndrome, is to include meat, eggs, fish, or fowl in the 
diet, and to reduce the amount of vegetable matter. — ^A. A. Forbes Brown, J. 
trap. Med. Hyg., 1935, 215. 

TreatmetnU Calcium chloride injections have been given (15 grains in 
10 ml. distilled water daily intravenously) in some 500 cases with remarkable 
results. Without exception every trace of offensive odour disappears in 3 or 4 
days and within 10 days the ulcer is clean. — L. J. A. Locwenthal (Uganda), 
Lancet, ii/1932, 989. See also G. A. Stephens, ibid., 1026. 

A satisfactory and surprisingly successful method has been found in excision 
and skin graft, seeds being the surest and easiest of application, combined in 
suitable cases with Thiersch grafts. Average time for complete epithcUalisation 
of the area 13 days. — C. James, ibid., 1095. 

Cleanse the ulcer by removing necrosed tissues, wash regularly with weak 
tepid solution of potassium permanganate, and, after drying, powder with a 
mixture of 100 parts each iodoform and boric acid with 20 parts of bismuth 
subnitrate, protecting by gauze bandages and daily dressings against reinfection. 
«-S. Golovinc, Pr. vied., 1933, 2102. 

Fifty cases of tropical ulcer in being or in formation were selected for estimation 
of the blood-serum-calcium. The values found showed that the level of the 
serum-calciurn is not a factor in the pathogenesis. Twenty-three out of the 
fifty cases were observed until they healed. The rates of healing were found to 
hear no relation to the level of serum-calcium. It is concluded, therefore, that 
intravenous injection of calcium salts in the treatment of tropical ulcer has no 
rational basis,^ — M. Ellb, Tram. R. Sac. trap. Med. Byg., Nov. 1936, 387. ^ 

Swabbing daily with a mixture of copper sulphate and phenol very effective 
in 2000 cases (in Assam) when other application had proved valueless. Sub- 
sequent dusting with iodoform and bismuth subgallate. — C. McGuire, Brit, 
med. ii/1935* 842. 
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Trypanosomiasis. Syn, Sleeping Sickness. Sleeping sick- 
ness is the terminal stage of human trypanosomiasis, a disease due 
to Trypanosoma gambiense or Trypanosoma rhodesiense, trans- 
mitted by the bite of the tsetse fly, Glossina palpalis. The disease 
is endemic in those regions where the tsetse fly abounds and occurs 
in Central and Western Equatorial Africa, particularly along the 
Congo river and its tributaries. 

The disease begins as an irregular remittent fever with rapid 
pulse and increased respiration. It may be accompanied by a 
patchy erythema and localised oedema, particularly about the eyes 
and joints; hyperaesthesia may be present especially over the tibia. 
Lymphadenitis develops, most frequently in the posterior cervical 
glands, and there may be slight splenic enlargement. This is the 
first phase, known as trypanosome fever, and it may end in 
recovery; this phase is invariably seen in Europeans but is some- 
times absent in natives. A long period may then elapse, lasting for 
months, or even years, before the central nervous system becomes 
involved and the characteristic symptoms of the stage of sleeping 
sickness appear; usually, however, this second phase appears 
within four to eight months and once it is established the prognosis 
in the untreated patient is practically hopeless, death occurring 
w'ithin a year. The earliest symptoms of this second phase are 
dullness, malaise, lethargy and insomnia; the patient complains 
of headache, walks with a slow, shuflling gait, and exhibits tremors 
of various kinds. Later he becomes increasingly drowsy and morose 
and is continually dropping off to sleep. In the final stages all the 
symptoms become more pronounced and he becomes a helpless 
invalid, eventually dying of coma or exhaustion. 

T, rhodesiense infection is more serious than that caused by 
T. gambiensey running a course of only a few months, most 
patients succumbing despite treatment. (According to Wenyon, 
the distribution of T. rhodesiense is very limited, namely, to the 
districts east and west of Lake Nyasa, and in Northern Rhodesia, 
Nyasaland, the south-east comer of Tanganyika, and the north- 
east comer of Mozambique.) 

Natives of the infected areas appear to have a greater resistance 
to the disease than Europeans, but the latter seem to recover 
better. 

Three types of sleeping sickness as seen in Nigeria are described. 
The most common (over 95% of cases) is a mild form in %vhich 
equilibrium is maintained though the patient is in poor physical 
condition with resistance lowered by other infections. In the 
second type toxaemia is the salient feature and oedema common, 
and patients die without any obvious involvement of the nciv^ous 
system. In the third, patients die in the characteristic sleeping 
skkness stage.— H. M. O. Lester, West African med, 1038, 


deification of Trypmioaomes, It is now generally accepted that 
T. rhodesieme is a species distinct from T. gtwibieme. 'riiere has been con- 
relationship of T. rhodesiense to T. brueei 
{vtde tnfra). The lack of mfectivity of T. brueei for the human subject has been 
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repeatedly proved by inoculation of volunteers. Bruce and his co-workers 
were of the opinion that T. rhodesiense is a strain of T, brucei which has adapted 
itself to man and this view is now widely held. 

Several different species of trypanosomes are associated with infections in 
animals. Nagana, or tsetse-fly disease of horses, is due to T, brucei transmitted 
by Glossina morsitans; the disease occurs in Africa and also affects other equidae, 
dogs and cattle. T. vivax and T. congolense infect domesticated animals in 
Africa. Mai de Caderas, a South American disease of horses is due to T. 
equinum. The organism of Surra, a disease of domesticated ardmals, including 
camels, in various parts of the world, is T. evami and is transmitted mechanically 
by Stomoxys and Tabanus flies. Dourine occurs in horses and is due to T, 
equiperdum, transmitted by coitus. 

Morphology of T • gambiense. Its length is between 1 5 and 30 fx. There 
are various forms — a short and broad which has no flagellum, a long thin form 
with flagellum, and an intermediate form. The nucleus is central and the 
Icinetoplast at a point a short distance from the posterior end. Undulating 
membranes are of moderate width and not greatly convoluted. Granules of 
volutin may or may not be present in the cytoplasm. T. rhodesiense is indis- 
tinguishable morphologically from T. gambiense in human blood. 

Tramimission. In man it is transmitted from the sick to the healthy by 
a tsetse fly (usually Glossina palpalis). In the stomach of this fly the trypanosome 
multiplies by fission. 

Ht^an trypanosomiasis never spreads in the absence of glossina and this is the 
only insect m which the trypanosomes are known to develop cyclically. The 
virulence of the strain appears to be entirely independent of its transmissibility. 
A consideration of the factors which may influence the transmissibility shows that 
of four possible explanations of inhibitory effect — ^the fly, the climate, the host, 
and the trypanosome itself — ^the transmissibility of a trypanosome by a glossina 
is a function inherent in the txypanosome itself. Different strains of T. gambiense 
show great differences in cyclical transmissibility by G. paLpcdis, and it is justifi- 
able to infer that at any stage of infection of man by T. gambiense the transmis- 
sibility of the trypanosome by G. palpalis may be lost. Its transmissibility 
diminishes when the strain is introduced into a sheep or goat and after some 
months in these animals it loses its tzansmissibility altogether and it is im- 
probable, therefore, that these animals play any important part as reservoirs of 
this trypanosome; calves also arc a negligible factor. T. gambiense may lose its 
transmissibility quite suddenly on transfer from one host to another by cyclically 
infected G. palpalis, — H. L. Duke, Final Rept, League of Nations Int, Com, 
an Human Trypanosomiasis^ 1928, 

Diagnosis, Trypanosomes may be found in tliick blood films stained with 
JLeishman or Gicmsa stain. They are not, as a rule, numerous and better 
results may be obtained by e.xaraining centrifuged citrated blood. Smears 
obtained from gland juice may show the trypanosomes when they cannot be 
found in the blood. In the later stages of the disease the trypanosomes can 
often be found in the cerebrospinal fluid and recently they have been demon- 
strated in material obtained by sternal puncture. Inoculation of susceptible 
animals such as rats or guinea-pigs is often an aid in diagnosis. 

Red-cell Adhesion. Trypanosomes, immune serum complement and 
human red blood cells are incubated together. The red cells become firmly 
adherent to the trypanosomes if the serum is homologous. Standard con- 
centrations of red cells and trypanosomes must be used for constant results. 
— 11. C. Brown and J. C. Broom, Trans. R. Soc, trop. Med. Hyg,t 1938, 32, 20». 

Staining* Staining is best conducted with Leishman’s Stain. First pour 
on to the mm and allow to stain half a minute, then add twice the volume of 
distilled water and allow to stain further half an hour. Wash in distilled water 
and dry in customary manner. Other methods of staining are with thionin blue, 
methylene blue, Giemsa*s stain and Borrel’s blue. 

Manson recommended the examination of the blood when the temperature 
is high; it is well to centrifuge as the trypanosomes accumulate in the leucocyte 
layer above the red coipuscles. 

Laveraii*s Method. Prepare thin blood films, and fix in absolute alcohol 
S to 10 minutes. The following arc required; — 

(1) Solution: — Borrel’s blue^(m’ p. 925). 

(2) Aqueous solution of eosin, 1 per 1000, , . 

(3) Solution of tannin 5%, or, better, a solution of “1 annin Orange." 
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Mix just before use; No. 1 solution 1 ml.. No. 2 solution 4 ml., distilled water 
6 nil. Stain in a , flat dish, film downwards, for 5 to 20 minutes — 5 to 10 minutes 
is enough in most cases. Wash in water and treat with tannin for a few minutes. 
Wash in water and then in distilled water. If precipitate found on the prepara- 
tion, wash in clove oil and brush off with xylol. 

CuUination, The N.N.N. medium {see p. 915) is suitable for the growth of 
trypanosomes. Cultures of T*. gambiense, T. rhodesiense and T, brucd may also 
be obtained with Ponselle’s medium {q.v.), using the same sodium chloride coh'- 
cenferation. Rabbit serum may be replaced by monkey serum for cultivation 
of pathogenic trypanosomes of African mammals. When inactivating the media 
for the cultivation of pathogenic trypanosomes in the higher mammals it is well 
to increase the temperature from 70" to 75®. 

Trypanosomes cannot exist in a medium contaminated by bacteria. Efforts 
to obtain positive cultures from blood and cerebrospinal fluid of little value as a 
diagnostic method. The complement-fixation test should furnish more fruitful 
resists than the precipitin test in identifjnng the blood found in the alimentary 
tract of glossins. — M. Maximo Prates, Final Kept. Leagtte of Nations Int. Com. 
on Human Trypanosomiasis^ 1928. 

The best results in the cultivation of the pathogenic trypanosomes were 
obtained with a medium consisting of equal parts of citrated human blood and 
]^nger solution containing 0*6% sodium chloride, to which was added O-S g. 
per litre of cholesterol, — P. Brutsaert and C. Heurard, per Trop. Dis. Bull.. 
1937, 580. 

Fonselle’s Medium. Sodium chloride 0-8 g., Witte's peptone 2 g., gelatin 
2 g., normal sodium carbonate solution 1 ml., distilled water to 100 ml. Heat 
rapidly on water-bath and sterilise in autoclave at 110® for thirty minutes. 
Cool and add equal volume of rabbits* serum when medium for primarj^ culture 
is required and defibrinated rabbits* blood for subcultures. Distribute in 
quantities of 3 ml. in test-tubes and inactivate by keeping for thirty minutes at 
56®. 

Pvophylaxism A dose of 2 g. of suramin administered to an adult may be 
expected to confer protection against T. gambiense and T, rhodesiense for at 
least three months; and the protection may last longer. 

Treatment, The routine treatment in N. Nigeria now consists of three 
1 g. doses of suramin or Antrypol, followed by five 2 g. doses of tryparaamide. 
Toxic symptoms after tryparaamide occurred only when filtered and boiled 
water was used in place of distilled water.— H. M. O. Lester, Trans, Ji, l^oc. 
trap. Med. Hyg., 1939, 32, 615. 

Simultaneous injection of different compounds in doses individually in- 
sufficient to produce a cure gave excellent results. Best mixture was Antrypol 
and tryparaamide. — A. Sice and F. Torresi, Bull. Bac. Pathol, exot,, 1938, 31, 
710. 

4 : 4-diaxnidino-stilbene produces rapid amelioration of sleeping sickness 
in half the time required for tryparaamide; it is not suitable in cases in which 
the protein content of the cerebrospinal fluid is above Intravenous 

injection may produce a fall in blood pressure with alarming symptoms which 
soon pass off. The drug may also be given intramuscularly. — C. Bowesman, 
Ann. trop. Med. Parasit,, 1940, 31, 217. 

For further references to treatment, see under the individual drugs in VoL 1. 

Tuberculosis* Mycobacterium tuberculosis, thu causative 
organism of tuberculosis, is a long, slender rod, straight or slightly 
curved, with rounded ends. It is about 2*5 to 3*5 /x in length and 
0*3 in breadth, though longer forms, up to 0*5 /i, occur in the 
tissues and in cultures; involution and branching forms are 
occasionally met with. It is non-motile and Gram-positive and 
stains with difficulty, often with a beaded appearance. When 
stained it is not decolorised by 20-25% sulphuric acid (“acid-fast'') 
nor by alcohol (“alcohol-fast"). 

The bacilli are present in the sputum in large numbers when the 
process is acute but are relatively scanty or absent in chronic 
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forms of tuberculosis. On account of its waxy coating the bacillus 
is very resistant to drying and is capable of living for several 
months in dried sputum. It is killed by heating at 60° and is 
rapidly killed by direct sunlight. 

DIAGNOSIS 

Direct Methods of Diagnosis, Clinical evidence of the 
existence of tuberculosis, however complete, must never lack the 
confirmation of bacteriological proof and in all doubtful cases the 
isolation and recognition of the bacillus is of vital importance. 
Since the only radical proof of the existence of the disease is the 
demonstration of the bacillus in material obtained from the patient, 
attention must first of all be directed to this investigation. By 
comparison with this demonstration even the most definite reaction 
to one or other of the tuberculin tests, or the most strikingly 
positive result with the complement- fixation method, is untrust- 
worthy. In cases of suspected phthisis every effort should be made 
to secure sputa, and the single, isolated plug of mucus, which is 
often expectorated in the early morning, should not escape 
attention. In little children, sputa, as such, are usually absent, but 
if vomiting occurs in association with lung disease the vomit 
should be searched for fragments of sputa. In suspected disease of 
the kidney or urinary tract the urine must be collected carefully 
and submitted to examination. The faeces should be scrutinised in 
doubtful cases of the lung, peritoneum or bowel. If any puncture- 
fiuid is obtainable, as from the pleura, spinal theca, or a joint, this 
is valuable for investigation in any patient suspected of tuberculosis. 
The very different significance to be attached to a positive as 
against a negative result in all these examinations must never be 
lost sight of; the former affords proof of the existence of a tuber- 
culous lesion, the latter gives at most a presumptive evidence 
against it. — Price's Textbook of Medicine, 6th Edn., 1941. 

The presence of tubercle bacilli in the urine does not indicate that pro- 
gressive renal tuberculosis will inevitably follow. Tubercle bacilli are not 
commonly found in the urine even in cases of far advanced pulmonary tuber- 
culosis and may be demonstrated repeatedly in some cases in which tuberculous 
infection has not been suspected. It is a wise procedure to test for the presence 
of tubercle bacilli in the urine in cases in which leucocytes and erythrocytes are 
consistently present. — W. H. Ordway and E. M. Medlar, J. Amer. med, Ass.^ 
1942, IVJ, 9(17. 

Examination of Sputum, Films may be spread from the purulent portion, 
or the bacilli may be concentrated by the antiformin method. 

To stimulate an active cough reflex a swab may be inserted into the throat, 
or the patient may be made to snifl the vapour ot a small quantity of essential 
oil of mustard. Intralaryngeal injection by syringe of a few drops of a weak 
solution of sodium bicarbonate to which has been added a little hydrogen 
peroxide has also been advocated. The administration of potassium iodide for 
a few days also facilitates expectoration. 

LoeflBieir*s Modified Antiformin Method. (Antiformin. a mixture of 
equal parts of a solution of chlorinated soda and of a 15% solution of caustic 
soda, can be used to isolate the bacillus from the sputum). To 5 to 20 ml. 
of sputum add equal volume of Antiformin 50% diluted with water. Heat until 
clear liquid results. To 10 ml. of the mixture add 10% solution of chloroform 
in alcohol (5 ml. generally suffices). After shaking, centrifuge IS nunutes. 
An opaque layer is then formed between the chloroform wliich occupies the 
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bottom of the centrifuge and the supernatant fluid. Pipette off the latter and 
remove the opaque layer wholly^ on to a slide. Make films, fix and stain. This 

method is said to be rapid and simple and to give good results. . 

Alternatively, the sputum is mixed with an equal quantity of a 30% dilution 
of Antiformin, and the mixture incubated overnight at 37®. After centrifuging, 
the fluid is poured off and replaced by an equal bulk of normal saline. After 
up, again centrifuge. Films from the deposit thus washed adhere 
better to the slide. 

Flotation Technique (Ligroin Method). To 5 ml. of sputum in a flask 
add 50 ml. of caustic potash solution 5%. Shake and leave at room temperature 
until the sputum is homogenised. Dilute with 50 ml. of tap water and shake 
again. Add 2 ml. of ligroin and sliake until emulsion is formed. Warm to 60® 
until evidence of layer of smaller bubbles appears on the surface. A number of 
drops are then taken from immediately below this superficial layer and placed on 
a warm slide. The dry film is then fixed with saturated sublimate solution and 
stained by Ziehl-Neelsen method. The ligroin causes the tubercle bacilli to 
rise to the surface of the meeting of the two liquids. 

Higher concentration and better distribution of the bacilli, clearer smears 
and hence a greater likelihood of detecting the organisms are claimed as 
advantages of the flotation technique. Xylol is used to separate the bacilli 
from an emulsion of sputum with 0-5% NaOH, shaken and incubated. The 
xylol containing the bacilli is subsequently broken down with alcohol or acetone 
and centrifuged, the supernatant fluid being used for making smears which 
are stained with carbol-wchsin allowing rather longer time tlian usual for the 
stain to act. — R. L. G. Proctor, J. R. nav, med. 1941, 2, 149. 

Examination of Laryngeal Swabs* Where sputum is not available, an 
alternative and easier method than examination of gastric contents or fseces is 
the use of the laryngeal swab. This technique can be used culturally for the 
isolation of tubercle bacilli from apparently sputum-free patients; the results 
are particularly good in women, in those undergoing collapse therapy and in 
the diagnosis of early infiltrative lung lesions. 1 he swab, moistened m water, 
is passed into the larynx, with or without the aid of a mirror, and the patient is 
asked to cough. On receipt at the laboratory the swab is placed for ft minutes 
in 10% sulphuric acid, transferred to 2% sodium hydroxide for S to 8 minutes 
and then rubbed over the culture medium. — Lancet, ii/l941, 317, 

Examination of Stomach Contents, Stomach contents obtained by 
gastric lavage may be examined in the case of adults with little or no sputum or 
in the case of children who swallow their sputum. 

Give 2 grains of potassium iodide three times daily for 2 days before the 
lavage. Encourage child to cough first thing in the morning for 20 minutes. 
Then give 100 ml. boiled water to drink. Fifteen minutes later pass stomach 
tube and withdraw as much fluid as possible. Centrifuge and treat the deposit 
with 1 : 10 Antiformin (4 ml. diluted Antiformin being added to 100 mi. 
lavage). 

Examination of the gastric contents for tubercle bacilli by staining direct 
smears is unreHable. Animal inoculation is more sensitive than cultural methods, 
but positive results are often obtained when animal inoculation proves negative; 
both methods should, therefore, be used as a routine. The negative result of 
a single gastric lavage is not reliable evidence of absence of active pulmonary 
tuberculosis. (Results of examination of 114 patients). — G. G. Kayne and 
A. G. Hounslow, Brit. med. J., i/1939, U73. 

Examination of gastric contents is now a recognised valuable aid in the diag- 
nosis of pulmonary tuberculosis in adults with little or no sputum and in children 
who do not expectorate but swallow it. In the authors* experience every case of 
tubercle-containing gastric contents gives a positive reaction to tuberculin and 
the problem is to locate the focus. Primary gastric tuberculosis is rare enough 
to be negligible and tonsillar tuberculosis would probably be evidenced by 
enlarged cervical glands so that in the great majority the site is an unhealed 
pulmonary lesion or a gland ulcerating into a bronchus, bacilli being coughed 
ug»^and swallowed. — C, Floyd and E. Friedman, Amer. Ret). Tuberc,, 1941, 40. 

Stomach lavage will find tubercle bacilli that became free in the larger 
bronchi! in a maxmer not equalled by any other method used at present, and it 
should be adopted as the ultimate standard for absolute negativity or apparent 
cure of patients having had or suspected of having tuberculosis. ' It is an excellent 
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method to control the efficiency of collapse therapy. No patient with clinical 
signs of tuberculosis who has negative sputum should be considered negative 
until gastric aspiration has yielded negative results. — ^A. Stadnichenko, J. Anter. 
med. Ass.t i/1940, 634. 

Examination of Urine, Pleural Fluid and Peritoneal Fluid, Centrifuge 
and make films from the deposit. The deposit from a twenty-four hours* speci- 
men of urine should be used and treated with Antiformin. After the film has 
been stained and decolorised with acid, it must be treated with alcohol for 
2 minutes to e?cclude smegma bacilli. 

Examination of Cerebrospinal Fluid. Stand in a sterile stoppered tube 
for an hour after withdrawal. In tuberculous fluid a “spider-web” coagulum 
usually forms. This should be removed with a sterile wire loop and placed on a 
slide; put on cover-slip and press down firmly; remove cover-slip and stain the 
film. The C.S.F. may be centrifuged and a film made from the deposit. 

Examination of Faeces, Formerly it was thought that the discovery of 
M, tuberculosis in faeces was dia^ostlc of tuberculous enteritis — ^the bacillus, 
however, frequently occurs in ncces of patients suffering from pulmonary 
tuberculosis. 

A small piece of faeces (about a cubic | inch in size) is placed in a conical glass and 
to this some 20 ml. of Antiformin diluted with water to 15% is added and the 
whole well mixed. More of the diluted Antiformin is added and the mixture 
allowed to stand for about an hour. A white curdy precipitate appears on 
mixing and settles. Beneath this white layer some unchanged faecal matter 
remains and above the white layer the fluid is of a clear yellow or brownish 
colour. A drop or two from the white curdy layer is mixed with a drop of 
albumin water and stained by the Ziehl-Neelscn method. Much searching may 
he necessary. For certainty, alcohol may be used in addition to acid for de- 
colorsing. 

In cases where the sputum is repeatedly negative for tubercle bacilli or where 
it is not possible to obtain a specimen of the sputum, the faeces should be 
examined for acid and alcohol-fast bacilli. In a scries of 2276 examinations of 
fasces from cases in which there was no sputum, or in which it was repeatedly 
negative, 78, or 3*4%, showed these bacilli. The patients had all been in 
residence at the hospital for at least a week, only pasteurised milk had been 
consumed and there were no signs or symptoms suggesting tuberculosis of the 
digestive tract. — G. B. Dixon, per Pep. med, Offr Minist. Hlth, Lond.t 1936, 87. 


Staining Methods 

To exclude acid^-fast bacilli and all other bacteria except tubercle 
and leprosy, wash film in alcohol after fixing by radiant heat. Stain with hot 
carfool-fuchsinc. Differentiate in 25% sulphuric acid and wash freely in tap 
water and alcohol. Counterstain in picric acid and alcoholic solution. Dry 
and examine by 1/12 inch immersion lens. 

Ziehi-Neelsen Method. 1. Prepare film from sputum or a section ready for 
staining, and fix by usual methods. 2. Heat filtered carbol-fuchsine in a test-tube 
and cover specimens with it entirely; stain films .5 minutes, sections 10 minutes. 
(C^arhol-Fuchslne Solution, Neelsen’s solution, is prepared by mixing 
concentratetl alcoholic fuchsine solution 1 with 5% phenol solution 9, slightly 
warmed.) 3, Wash well in water. 4. Decolorise almost completely by immersing 
in 25% sulphuric acid. (If 3% hydrochloric acid in 95% alcohol be used instead, 
smegma and similar organisms are excluded). 5. Wash well in water. 

Counterstain with alkaline methylene blue or carbolised methylene- blue. 
7, Wash, dry and mount in xylol balsam (sputum). 8. If section, dehydrate 
with alcohol, clarify with xylol and mount in xylol balsam. If dehydrated with 
aniline instead of alcohol a dearer preparation is produced. 

Alkaline methylene blue is prepared by mixing saturated alcoholic (medicinal) 
mcthvlene l>lue solution, 142 m., with 1 oz. of a 1 in 10,000 solution of caustic 
wtiish. Carbdhvd methylene blue is prepared, by dissolving methylene blue 1 
MS much as possible in alcohol 90% 7, adding phenol solution 5% 70, allowing 
to settle and d<!canting. 

Rapid Staining Method, Spread material on slide, apply Ziehrs carbol- 
fuchsme, heat slide till it steams, and wash in running water. Then place for 
40 to 50 seconds in a solution of: brilliant yellow 0-1.5 g., concentrated sulphuric 
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acid 10 ml., alcohol 20 ml., and distilled water 85 ml. Again wash and dry with 
blotting paper. The bacilli are coloured red on a lemon-yellow background. 
Only takes half the time of Ziehl’s method, the bacilli arc clearer and more 
numerous, and it is just as reliable as the Ziehl-Necisen test. 

Specgler’s Method. <1) Stain with carbol-fuchsine^ steaming for 3 to 5 
minutes, (2) pour off carbol-fuchsine and apply picric acid alcohol (2 g, picric 
acid in 40 ml. distilled water; stand for 24 hours, filter and add equal vol. 96% 
alcohol) for 2 to 3 seconds, (3) apply 3 to 4 drops of 15% nitric acid for 5 seconds, 
(4) pour off and apply picric acid alcohol till sputum looks yellow, <5) wash, dry 
and mount. Considered by many superior to all other methods, 

Rosolic Acid Method. Specially for M. tuberculosis in tissues. Stain in hot 
carbol-fhchsine for 5 minutes. Wash quickly In tap water. Dip five or six times 
in saturated alcoholic solution of rosolic acid (corallin) till fuchaine is removed. 
Wash in water and counterstain in saturated alcoholic solution of methylene 
blue. 

Konrich^s Method. Stain with hot carbol-fuchsine for i to 2 minutes, rinse 
with water, decolorise with 10% sodium sulphite solution for i to 1 minute, 
rinse with water, then counterstain with malachite green (50 ml. of saturated 
aqueous solution of malachite green in 100 ml. distilled water) for i to 1 minute. 

Fuchsine- Aniline Green Method. Solution A. Fuchsine 10, absolute 
alcohol 100. Solution B. Strong ammonia solution 3, water 100. Solution C. 
Water 80, nitric acid 20j malachite or iodine or acid green q,s. to saturate. Methyl 
green does not give satisfactory results. 

Add one part of A to 10 of n. Warm until vapour arises, immerse 1 minute, 
wash with water, then immerse in C 40 seconds. Wash off thoroughly. Bacilli 
red on pale green ground. 

Indirect Methods of Diagnosis. I'he most important of 
these depend on the presence in the tissues of sensitising and 
immunising substances. They arc indicated in doubtful cases 
of tuberculosis in which no material is available for investigation 
by the direct methods outlined above, or they may be employed 
in addition to these methods. 

(j) Complement'-fixation Test, This may be applied in the diagnosis 
of some cases of tuberculosis and also as an index of the activity of the disease. 
There is no direct relationship between the degree of hypersensitiveneas and the 
gravity of the disease. It is most often positive in chronic but active lesions; in 
arrested cases and also in rapidly progressive tuberculous conditions it may be 
negative. 

Preparation of the Antigen. Use a young, rapitlly-growing culture on a good 
medium (e.g., Dorset’s egg). Inoculate 6 tubes, allow to grow for 19 to 14 days, 
scrape off growth, and prepare emulsion in the proportion of I g. of the bacilli 
to 50 ml. carbol-saline (0-25%); store the antigen m a refrigerator. As a rule 
0-05 ml. to 0*1 ml. is required in the test. 

The Test. (1) Estimation of the minimal hamolytk dose (M.H.D.) of the 
complement. Place falling doses — ^from 0*35 ml. to 0 -05 ml. — of the complement, 
diluted 1 in 24 with saline,, in a series of test tubes: make the total volume up to 
1 ml. with normal saline, arid add 0*5 ml. of a 5% suspension of sensitised sheeps’ 
corpuscles <6 units of amboceptor), incubate tubes in water-bath for 10 to 20 
minutes and note the tube with the least amount of complement allowing 
haemolysis; two and a half times this amount is the complement required in the 
standardisation of the complement and in the actual test. (2) Standardisation 
of the antigen. Place filing doses of antigen — 0-2 ml. to 0-02S ml,, in a series of 
6 tubes, adding 2^ units (M.H.D.) of complement diluted to give a \olume of 
0*5 ml. to each, and add saline up to I ml.; shake tubes and incubate at 37* for 
one hour; add 0-5 ml. of 5% suspension of sensitised sheeps’ corpuscles; shake 
tubes and place in water-bath for 10 to 20 minutes. The tube containing the 
largest quantity of antigen (usually 0-1 ml.) showing complete or nearly complete 
haemolysis is the amount of antigen to be used in the test. (3) In the test, 
ml. of patient's serum and of a control normal serum is used and five test- 
tubes filled as follows: — 
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Tube 

Patient’s Serum | 

Control Scrum j 

Antigen 

! ^ 

II j 

HI 

IV 

V 

Antigen 

Serum 

Complement 

Saline 

! 0*1 ml. 
0‘1 „ 
025 

0*55 

0*1 ml. 
0*25 ,. 
0-65 „ 

0*X ml. 
0-1 „ 
0-25 ,, 
0*55 „ 

0*1 ml. 
0*25 „ 
0*65 „ 

0-1 ml. 

0*25 „ 

0*65 „ 


After mixing, incubate tubes for one hour, then add 0*5 ml. of the sensitised 
red cells to each, shake, place in water-bath for 10 minutes and note occurrence 
of haemolysis. Tubes II, III, IV and V should show complete haemolysis and 
also tube I if the patient’s serum is negative, but if positive there will be little 
or no haemolysis in I. 

(2) Tuberculin Tests* These d^^end on the fact that infection by the 
tubercle bacillus renders the tissues hypersensitive to its toxins if these are 
introduced artificially, giving rise to the production of reactions which are 
regarded as more or less specific. Of the various tests employed the best known 
arc the subcutaneous test (Koch), the cutaneous test (Pirquet), the intradermal 
test (Mantoux), the percutaneous test (Moro) and the patch test (Vollmer). The 
two most frequently employed now are the intradermal test and the patch tests. 
{For details of all these tests, see Vol. I, pp. 1084-1087.) 

Old Tuberculin. Standard, B.P. The standard preparation is a quantity 
of old tuberculin kept in the National Institute for Medical Research, 
Hampstead. There is no unit of activity for old tuberculin. 

Method of Comparison. To compare unknown samples with the standard, 
guinea-pigs are sensitised by injecting them intramuscularly with 0*25 mg. to 
0*5 mg. of living bacilli from a 3 weeks’ growth of M. tuberculosis. Sensitisation 
follows in 8 weeks. Injections are then made into the shaven skin of the Ranks 
of the guinea-pig. On one side dilutions of the standard are injected, the dilutions 
being 1 in 1000, 1 in 2000* I in 4000. On the other side similar dilutions of the 
unknown are injected. Twenty-four hours later the sites of injection are examined 
to compare the inflammatory reactions. Those produced by the unknown sample 
should be indistinguishable from those produced by the standard. 

(3) Guinea-pig Inoculation. This method may be used to demonstrate 
the organisms when they cannot be found by other methods and to distinguish 
lietween tubercle bacilli and non-^athogenic acid-fast bacilli. The animal is 
injected subcutaneously in the groin (if the material is badly contaminated it 
must be treated with acid or alkali, as in making cultures, q.v.). If the tubercle 
bacillus is present, a local swelling develops which may caseate and ulcerate. 
.Smears from the ulcerated area often show the bacilli. The regional glands 
become involved and later the mesenteric and other lymph nodes. The lesions 
may be looked for in from 4 to 6 weeks and death usually occurs in about 
2 months. At autopsy the characteristic lesion is an enormous enlargement of the 
spleen, which is studded with grayish or yellowish tubercles. Infected guinea- 
pigs become highly sensitive to tuberculin after 2 or 3 weeks and will die within 
24 hours if given a subcutaneous injection of 1 or 2 ml, of old tuberculin at this 
time. — Stitt. 

{4) Cytological Test, Very useful evidence of tuberculous infection is to 
be obtained in cases of pleural, peritoneal and meningeal exudates by estimating 
the relative numbers of polymorphonuclear cells and of lymphocytes. It is 
found that in pure tuberculous infection the cell exudate is largely, and often 
almost entirely, lymphocytic in character. In pyogenic infections it is very often 
largely polymorphonuclear; in mixed infections (tubercle with pyogenic infection) 
the cell exudate is also of a mixed character. — Priee*s Textbook of Medicine, 
fith Edn., lf)4L 

(5) Sedimentation Rate. Valuable evidence as to the progress of the 
disease and the value of treatment may be obtained by a study of the blood 
sedimentation rate. {For further details, see this volume, p. 682.) 

CULTIVATION 

Primary growthvS of M. tuberculosis can be obtained on serum-media or on one 
containing cgg-yolk {see p. 976); secondary cultures may be made on agar, broth 
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or potato media containing 5 to 6% glycerol. The bacillus requires a temperature 
of 37® and produces a dry wrinlded growth, somewhat like a lichen, on glycerin 
agar in three weeks. Cultures, especially in glycerinated broth, have a fruity 
odour. 

A slow, but certain method to obtain a pure culture of the organism from 
tubercular material is to inoculate guinea-pigs with same, and after a lapse of 
four to six weeks, cultures are made from enlarged glands if these have not 
ulcerated through the skin. 

Petroff's Method (Modified). Any volume of sputum up to a maximum of 
about 5 ml. is thoroughly mixed with three or four times its volume of 4% caustic 
soda solution. The mixture is incubated at 37® for 30 minutes and centrifuged 
for one hour at 3000 r.p.m. The supernatant liquor is decanted and the deposit 
rendered neutral to phenol-red with 8% hydrochloric acid. The deposit is then 
thoroughly mixed with a glass rod and tliickly sown on to Lowenstein-Jensen’s 
medium (g.v.) contained in screw-capped bottles. Incubate at 37®. Growth is 
usually visible in twenty-one days, but even when no colonies are visible at the 
expiration of this period, there may be a good growth of Af. tuberculosis as an 
extremely thin film on the surface of the medium. No cultures should, there- 
fore, be discarded as negative until they have been examined microscopically 
since transplants from these film growths grow vigorously and typically. 6% 
sulphuric acid may be used in place of hydrochloric acid and neutralisation 
effected with NaOH. Cultures may be made on Petroff 's medium (egg medium 
containing 1 : 10,000 crystal violet). 

Lowenstein-Jensen Medium. Peptone is not conducive, to the growth of 
M. tuberculosis and in this medium is replaced by asparagin. A solution of 
potassium dihydrogen phosphate (KHjPO*) 0-4%, magnesium sulphate 0*04%, 
magnesium citrate 0*1%, asparagin 0-6% and rfyccrol 2% in distilled water is 
heated in the steamer for 2 hours and cooled. To each 600 ml. of the solution 
are added 30 g. potato starch and the mixture heated on a water-bath, with 
stirring, for 15 to 20 minutes to form a paste; it is then kept for 1 hour in a 
water-bath at 56®, after which is added 1 litre of egg fluid prepared as follows; — 

Hen’s eggs, less than a week old (previously washed in 5% soft soap solution 
to disinfect them, and in running water for 1 to 2 hours) are broken into a sterile 
vessel and the white and yolk mixed thoroughly and filtered through sterile 
gauze. To this mixture is added 20 ml, of 2% malachite green solution in 
distilled water which has been incubated for 1 or 2 hours. Quantities of 5 ml. 
are placed in 1 oz. screw-capped bottles which are laid horizontally (after the 
caps have been tightly screwed on) and heated in the inspissator at 75® for half 
an hour. They are kept at 37® overnight and again heated to 75“ for half an hour 
on the following day. 

This medium shows good primary growth of M. tuberculosis from sputum 
treated with 4% NaOH in ten to twelve days. The human type of the organism 
grows very luxuriantly as large heaped-up colonies which arc yellow; the bovine 
type grows as small discrete colonies which are colourless. 

Long’s Synthetic Medium (for preparation of Tuberculin P.P.D. — see 
Vol, I, p. 1079). Glycerol 50 ml., asparagin 5 g., sodium citrate 6 g., KHfPO* 
2 g., ammonium chloride I g., magnesium sulphate 0-5 g., ferrous ammonium 
citrate 0-05 g., tap water 1 litre. 

Rapid Culture Method. This consists in drying a film of sputum on a glass 
surface, treating with 15% sulphuric acid, washing with water and incubating 
with blood haemolysed with distilled water or 1 % saponin. After seven days’ 
incubation the preparation is washed and stained with SJiehl-Neelsen and the 
colonies examined with the low power. The most typical colonies are long and 
stringy, later becoming twisted and coiled, but compact and bushy growths occur. 
Mycelial threads are found and it is possible that growth does not take place 
throughout the length of the thread but is re.stricted to certain points. Obvious 
signs of growth are visible with the in. objective in 24 hours, colonies may be 
just perceptible with the j in, objective in 48 hours, and in three davs they are 
usually quite distinct. There are two methods of applying this drjed-nlm culture 
technique. In one the sputum is spread on the floor of a petri dish, In the other, 
one or more patches of sputum are spread on a glas.H slide, dried, surroundecl 
with a ring of bakelite, hard fibre or glass immersed in melted soft paraflin, and 
incubated in a moist chamber with a cover-slip to cover the ring.' — D, M. Pryc 
J, Path. Pact., 1941, 53, 827. 
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Relationship Between Human and Other Forms of Tuberculosis 

Different types of Mycobacterium tuberculosis are differentiated as “human,” 
“bovine” and “avian,” occurring in man, cattle and birds respectively. 

In morpholo^ and staining reactions the bovine and avian types are 
practically identical with the human type. The bovine type shows less luxuriant 
growth than the human type on culture media and is described as “dysgonic.” 
On egg media the cultures are smooth, white, granular, slightly moist and easily 
broken up, (The human type is “eugonic” = good-growth.) Glycerol favours 
the growth of the bovine bacillus and the difference between the two types is 
accentuated by the use of a glycerol-egg medium. Besides its greater virulence 
for cattle, the bovine type is more virulent than the human type for laboratory 
animals. This can be demonstrated by injecting an emulsion of 0*01 to U'l mg. 
of dried tubercle culture intravenously into rabbits. The human type produces 
slight lesions mainly confined to the lungs and kidneys and the animals survive 
for more than two months. The bovine type produces acute generalised tuber- 
culosis from which the animals die within two months. If the injections are made 
subcutaneously (dose 10 mg.) into rabbits, the hiunan type produces only a local 
lesion whereas the bovine type produces a fatal generalised tuberculosis. The 
avian type grows best at 41° to 42° and cultures on glyceroi-agar develop more 
rapidly, are wetter and more homogeneous than the human or bovine types; 
cultures are more luxuriant and the colonies are large, hemispherical, glistening 
and yellowish in colour. Highly virulent for fowls but of very low virulence for 
guinea-pigs. 

The bovine bacillus is at least as virulent for man as the human bacillus, as 
shown by its incidence in cases of tuberculous meningitis in Great Britain. In 
children under 15 years 26-5% of cases in England and 28*3% in Scotland were 
due to bovine infection; in patients over IS years of age the figures were 16-6% 
and 26*2%. Bovine strains isolated from pulmonary tuberculosis in England 
account for only 1*6%, and only 1% in Wales, but in Scotland they occurred in 
7%, In human cutaneous tuberculosis the bovine and human types are respon- 
sible for infection in equal proportion. — ^A. S. Griffith, Tubercle. 1941, 33; 
Lancet, i/1941, 637. 

At ulenlomond Sanatorium bovine organisms have been isolated from 20 
males and 38 females suffering from pulmonary tuberculosis. In comparison 
with a series of 20 males and 38 females whose disease was due to the human 
bacillus, a higher proportion of bovine strains was evident in the age group 
10-20 years, especially among females. The bovine type cases showed a high 
mortality rate; of the 38 female cases 22 were dead, 11 ill, and only 5 well; of the 
20 males, 12 were dead, 5 ill, and 3 well. Gastric lavage applied to infected 
children showed 14 bovine and 21 human strains and the bovine type was more 
easily disseminated with the production of multiple lesions and tuberculous 
bacilluria. Munro is convinced that the bovine strain is more virulent to man than 
the human strain. Once the bovine bacillus passes the lymphatic barrier it is 
easily disseminated, the onset of serious visceral spread in the lungs and kidneys 
occurs at an earlier age and the whole duration of the illness is shorter. There 
are three possible ways in which infection can be spread: man to man; cattle to 
man in the course of dairy work; and cattle to man through infected milk. — 
W. r. Munro, Edinb. tried. J., 1940, 47, 110. 

For further details re bovine tuberculosis and milk infection see Milk Analysis 
this volume. 

Tubarculoais in dogs is comparatively rare — it is almost invariably due 
to infection from a human source. The symptoms — emaciation, loss of strength, 
etc., are easily recognised. On the other hand, the prevalent opinion that dogs 
are practically immime to tuberculosis is erroneous. In 3 years 165 cases were 
recorded, all being verified anatomically and bacteriologically. The disease is 
more prevalent among dogs in town than in country districts. Cats also are 
capable of infection, but arc less frequently affected than dogs. Horses seem to 
be very rarely affected, scarcely one in 15,000 cases examined has been recorded . 

Voles are highly susceptible to the bovine type of tubercle bacillus whereas 
they are resistant to the human type. Tuberculosis occurs under natural con- 
ditions in the vole and is not uncommon in the mink and silver fox {see also Vol. i, 
p. 1084). 

Tularaemia. Syn. Rabbit Fever, Deer-Fly Fever, Pahvent 
Valley Fever, Ohara^s Disease. A plague-like disease, caused by 
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Pasteurella tularensis {Bacterium tularense)^ which affects animals 
and men. In animals it has the virulence of plague, but in man 
the symptoms are much milder. The disease was first noticed in 
1911 among ground squirrels in Tulare County, California. 
Subsequently the organism was found in various rodents, and 
cases of tularaemia have been reported from all parts of the United 
States and from Japan, Canada, Russia, Norway, Sweden, 
Czechoslovakia, Austria, Turkey and Asia Minor. The incidence 
of the disease is highest among those who are brought into contact 
with infected animals, e.g., butchers, farmers, trappers, hunters, 
and cooks. 

Four different clinical types of the disease have been described. 
(1) Ulceroglandular type. In this type there is a necrotic papule at 
the site of inoculation, with enlargement, pain, and sometimes 
suppuration of the lymph nodes related to the area of infection. 
There is considerable pyrexia and toxaemia. (2) Octdoglandular 
type. Conjunctivitis with enlargement of regional lymph nodes 
(and, in very severe cases, of the axillary group). (3) Glandular 
type. There is an absence of primary lesions but there is enlarge- 
ment of lymph nodes (especially epitrochlear and axillary), 
(4) Typhoid type. There is an absence of primary lesions and no 
glandular enlargement. Fever is the only outstanding symptom. 
This type is particularly common among laboratory workers. 

The disease is not fatal, unless complications such as broncho- 
pneumonia set in, but it causes a long period of inability to work 
and convalescence sometimes lasts as long as six months. An 
attack of the disease is stated to confer a lasting inxmunity. 

Thirty cases of tiilarscmia reported in Sweden in 1931; xnost were caused by 
insect bites. Fifty-one cases diagnosed between August and October, 1934; 
seven of these showed co-agglutination with Br. abortus. In only one instance 
could the disease be traced to direct contact with rodents, — «. Malmgren, 
Bull. Off. int. Hys. publ., 1935, 27, 2184. 

Two fatal cases of tularaemia contracted by eating uncooked or partly cooked 
rabbit, — A. H. Amoss and D. H, Sj^runt, J. Amer. mcd. Ass., i/1936, 1978. 

Three fatal cases of tulara;mia which were traced to the dressing of wild rabbits 
occurred amongst 23 cases of tularaemia in Clevelxmd. The clinical course was 
characterised by hyperpyrexia, severe toxicity, delirium and coma. Treatment 
by sulphanilamide (one case), specific immune serum and convalescent serum 
was not effective. Pasteurella tularensis was not found in the circulating blood 
but was recovered at necropsy from lymph nodes in two cases, and from the 
haemorrhagic mass in the rectus muscles m the third. Bacterial stains did not 
reveal the organisms in tissue sections. The lesions in lymph nodes, spleen, liver 
and lungs were characteristically those of a necrotising inflammation in which 
large mononuclear cells, often actively phagocytic, predominated. — L, L. Terry 
and H. S, Reichel, Arch. Path., 1940, 29, 473, 

Morphology. | P. tularensis is a small, non-motile, Gram-negative bacillus, 
0*3 ^ in length and. 0*2 /u, in breadth. It is not easily stained by the ordinary dyes 
unless a mordant such as phenol or aniline is added. It is refractory to growth on 
ordinary media and will grow only on coagulated hen's egg-yolk or on blood- 
glucose-cystine-agar. It is readily killed by heat and causes fermentation witii 
acid production in dextrose, glycerin, mannose, maltose, dextrin and lievulose. 

Transmission, The disease is transmitted to man from rodents, not by 
direct human infection. Wild rabbits cause more than 90 % of the cases; domestic 
rabbits have not been found naturally infected. 'The disease is usually acquired 
by handling the tissues of infected animals, the bacteria gaining entrance either 
through the skin or through the conjunctiva;. It may also be acquired by the 
bite of the horse-fly {Chrysops disealis) or of ticks (such as Dermacentor 
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and&rsoni or Derniacentor varia.hilis\ or from the bites or scratches of animals 
which have eaten infected material. Cases have also been reported following the 
ingestion of insiafficiently cooked rabbit meat or of infected water. 

Polluted water has been regarded as an important source of infection. In 
Norway it is thought that ‘‘lemming fever” which follows the drinking of water 
polluted with the bodies and excreta of animals is a form of tularaemia. In 
America it has now been found that the water in three Montana streams is 
contaminated with Bact, tulareme. The source of this infection was found to be 
infected beavers {Publ. Hlth Rep., Wash., 1940, 55, 227).-~P. Manson-Bahr, 
Med. Annu., 1941, 399. 

Biagnoais, Direct cultivation is difficult and unpractical for diagnosis. 
The most satisfactory method is animal inoculation. Material from the primary 
lesion, regional lymph nodes, or blood is injected subcutaneously or intra- 
pcritoneally into guinea-pigs, rabbits or mice, wliich usually die within a week. 
At autopsy the animal shows a haemorrhagic oedema at the site of inoculation, 
caseation of the lymph nodes, and small necrotic foci in the spleen and liver. 
Smears from these tissues stained with crystal violet usually show ntimerous 
organisms and they may be cultivated from the lesions and from the heart’s 
blood. Blood-glucose-cystine-agar is inoculated with the blood or with small 
pieces of liver and spleen. Growth appears about the third day. 

Agglutination tests are a valuable means of diagnosis after the first week, a 
titre of 1 : 80 or over being considered diagnostic. (Agglutinins develop in guinea- 
pigs 10 to 14 days after they have been infected by cutaneous inoculation). — 
Stitt. 

Blood-Glucose-C:^stine-Aga]*. This medium is made as follows: Fresh 
beef infusion containing 1% peptone, 1 or T5% agar and 0-5% NaCl, and 
adjusted to pH 7*3, is kept in stock. When needed there is added to the stock 
agatj 01% cystine and 1% of glucose. This is placed at the temperature of 
flowing steant in a steriliser sufficiently long to melt the agar and sterilise the 
cystine. Cool to 60® and add 5 to 8% of defibrinated or whole rabbit blood. 
Sterilise by heating the flask of blood-glucose-cystine-agar in a water-bath for 
2 hours at 60®. 

Typhoid. Characters of Bacillus typhosus (syn. Bacterium 
TYPHOSUM, Eberthella typhosa). B. typhosus is a motile rod 4 /a 
long, but its length varies on cultivation; its motility is due to 
flagella, which are 12 to 16 in number. It is Gram-negative and 
grows easily in ordinary media. It produces acid without gas in 
dextrose, maltose, laevulose, galactose and mannitol. It causes an 
acidity in milk, but does not form a clot. It does not form indole 
in peptone water, nor liquefy gelatin. 

B. typhosus will not grow below 15® or above 41°; it is killed in 
15 minutes at 00° and practically instantaneously at 100°. It may 
retain its infectivity in ice for months and can survive for 2-3 weeks 
in water. It is very susceptible to acidity. In wine it rapidly 
disappears, while wine added to water will reduce the number of 
organisms if present; 20 ml. of vinegar per litre kills B. typhosus in 
one hour. 

Antigenic Structure of B. typhosus. The typhoid bacillus con- 
tains characteristic somatic or “O” antigens associated with the 
body of the bacillus, and flagellar or antigens associated with 
the flagella. These two antigens produce different agglutinins, 
also designated by the letters “H” and “O”, and the agglutination 
which results from the interaction of specific antigens and 
agglutinins is denoted by the same symbols. H-agglutination is of 
the large-flake type in which the clumps are easily visible; 
0-agglutination is of the small-flake or granular type. Differential 
testing for H and O agglutinins is an important procedure in the 
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identification of pathogenic intestinal bacteria (see Widal Reaction 
and Salmonella Group of Organisms), 

Recently isolated strains of B. typhosus^ which are more virulent 
for mice than ordinary stock cultures, possess an additional somatic 
antigen which has been designated “Vi*^ because of its association 
with virulence. The presence of the Vi antigen renders the 
organism inagglutinable by O antiserum. The Vi antigen 
gradually disappears on repeated sub-culture and the strains lose 
their virulence and become agglutinable by O antiserum. The 
Vi antigen is also destroyed by heating for 10 minutes at 100® and 
is partially destroyed by phenol. It is best developed when the 
organism is grown on soft ascitic-fluid-agar medium. (For 
details of specie Vi antiserum^ see VoL I, p. 1089.) 

Diagnosis, A typical case of enteric fever can be diagnosed 
without difficulty, on clinical grounds alone, at any time after its 
first week. Except in epidemics, however, it is only too common for 
such cases to be missed until a fatal issue, or the occurrence of 
other cases, arouses suspicion. Any fever lasting for more than 
three days with no obvious explanation demands the help of the 
laboratory to exclude or confirm an enteric infection. Culture and 
identification of the specific bacteria in the blood or excreta are 
practicable in the earliest stage of the disease; they are most 
successful at the onset and more difficult later and are the first 
laboratory tests to be applied. Culture in the late stages and in 
convalescence, when blood and excreta are both negative, can 
sometimes be made from the bone marrow (sternal puncture), 
but after the second or third week the Widal test is the chief 
diagnostic aid. Marr i^s test is of value where laboratory aid is not 
available and is useful betw^een the fifth and fourteenth days. 

Marris*s Atropine Test. Atropine 1/33 grain hypodermically barely 
increases the pulse rate in typhoid and paratyphoid ‘*A*' and “B” infections, 
whilst in normal people and those sulfering from other diseases it uccekTatea it. 
At least one hour should elapse after a meal. Give the injection and allow 25 
minutes to elapse — ^patient remaining absolutely quiet before making second 
observation. As an arbitr^ rule an increase of pulse rate by about 20 or more 
beats a minute after the injection may be accepted as an indication that patient is 
probably not suffering from typhoid or one of the paratyphoid series. If the 
increase is only 10 beats or less the reaction is suggestive of infection. 

CULTIVATION 

Blood Cultures. Blood for culture should be drawn from a vein as soon as 
suspicion of enteric arises. An anti-coagulant (citrate or sterile ox-bile) should 
preferably be present in the receptacle. Ordinary clotted blood, though a little 
more troublesome to manipulate, is probably at least equally good fur culture 
purposes provides in addition, serum which may be useful later for com- 
parison with later tests (even when it gives negative agglutination tests as it may 
m the early stages of the disease). 

Conradi evolved a method of early diagnosis of typhoid fever. Researches 
demonstrated necessity of keeping the blood in a fluid condition, so as 
to avoid the disinfectant action of those substances which become active 
on coagulation. Bile is employed for this pumose; in addition, the medium 
contains 10% of peptone and, 10% of glycerin. The blood from lobe of the ear is 
drawn into a pipette containing a little bile and mixed with 2 ml. or 3 ml. of the 
P®Pfone-glycenn-bile medium in the proportion: blood 1, medium 3. Incubate 
at 37® for 10 to 16 hours and make cultures on agar plates according to the 
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Dngalski-Conradi formula. Diagnosis can be eiffected by this method in 
26 to 32 hours and it is applicable as soon as the patient exhibits a febrile tem- 
perature. 

Drigalsld-Conradl Medium consists of a nutrose-lactose-litmus agar 
containing 1% nutrosc (a sodium caseinate compound), 1% peptone, 0*5% 
salt, 3% agar, 1*5% lactose, in a nutrient broth made with 750 g. horse flesh to 
the litre, also 13% of Kubel and Tiemann’a litmus solution and a trace <0*001 %) 
of crystal violet. After incubation typhoid colonies are blue, glassy like dew 
drops, paratyphoid are similar, and B, coli are bright red and opaque. 

FtBcal Cultures,^ Faecal specimens should be from stools freshly voided 
into a receptacle which has been recently scalded out with boiling water, about 
half a teaspoonful being transferred into a sterile screw-cap bottle. If delay of 
more than 18 hours is likely before the specimen can reach the laboratory, the 
bottle should contain 5-10 ml. of sterile glycerin-saline (30% neutral glycerin 
in 0*6% saline). If a fresh specimen of fasces is not available, a rect^ swab may 
be taken instead, using an ordinary throat swab for the purpose. 

For the cultivation of B. typhosus from faeces, the medium which has been 
most generally used is MacCoukey's bile-salt-neutral-red-lactose-agar 
(see p. 86o). On this, the colonies of B. typhosus are pale in contrast to the pink 
colonies of B. coli. It is essential that the surface of the medium should be dry 
before it is inoculated, since even a small amount of condensation water will 
cause a confluent growth instead of discrete colonies. 

Endo’s Medium (as modifled by Robinson and Rettger). Agar 25 g., beef 
extract 3 p., peptone 10 g., distilled water 1 litre. Dissolve the agar in 900 ml. 
of water in autoclave at 15 lbs. for 40 minutes. Dissolve peptone .'ind meat 
extract in 100 ml. water in water-bath. Mix. Make up volume to 1 litre. Adjust 
to ^ 8-5 with 10% sodium carbonate. Filter while hot and sterilise in autoclave. 

To use, melt, and to each 100 ml, add 10 ml. of 10% lactose solution and 
0*26 ml. saturated alcoholic solution of basic fuchsineand 1 ml. of 10% solution 
sodium bisulphite. Colonies of B. typhosus are greyish white — those of B. coli 
are red.— Mackie and McCartney. 

Various methods are used to inhibit non-pathogenic intestinal organisms and 
facilitate the isolation of B. typhosus and B. paratyphosus.'^ 

Vi^ilson and Blair’s Bismuth Sulphite Medium. (A) Dissolve 30 g. of 
bismuth ammonium citrate scales in 250 ml. of distilled water. Add a boiling 
solution of 100 g. anhydrous sodium sulphite in 500 ml. of distilled water and 
while the mixture is still boiling add 100 g. of NasHP 04 , 12 H 20 . Cool and add 
solution of 50 g. of glucose in 250 ml. of distilled water. (B) 1% solution of 
ferric citrate scales in distilled water 200 ml., 1% brilliant green in distilled 
water 25 ml. These solutions may be kept for months. 

The medium is prepared as follows; — ^Nutrient agar (3%), melted and cooled 
to 60"®, 100 ml.; Solution A 20 ml.; Solution B 4*5 ml. It should be poured into 
petri dishes. 

Tl'hc use of this medium depends upon the property of B. typhosus to reduce 
sulphite to sulphide in presence of glucose and the inhibition of B. coli by 
brilliant green and by bismuth sulphite in the presence of excess sodium sulphite. 
Isolated colonies of B. typhosus and B. paratypkosus are black. The former 
appear within 24 hours and the latter within 48 hours. — W. J. Wilson, J. Hyg., 
Camh.^ 1938, 35, 507; see also Mackie and McCartney, 

Brilliant Green Enrichment Method. In fluid media containing certain 
concentrations of this dye, B. coli is partly or completely inhibited, whilst 
B. typhosus and B. paratyphosus grow well- Use three tubes of 10 ml. of 
peptone water (2% peptone, 0-5% NaCl, pH 7-0), inoculate with liquid stool 
or dense suspension of solid stool, I’o the tubes add 1 : 10,000 ;^ueous solution 
of brilliant green in the following amounts; — Tube 1, 0*25 ml.; Tube 2, 0-4 ml.; 
Tube 3, 0-7 ml. Incubate at 37® and at end of 12 to 18 hours sub-culture on 
MacC'onkey's medium. This method is even more satisfactory for B. para- 
typhosus than for B, typhosus. Under favourable conditions almost pure 
growths of the enteric organism may be obtained. (For composition of 
Brilliant Green Agar Medium, see p. 998.) 

Tetrathionate Medium (see under B. paratyphosus^ p. 984). 

Urine Culiurea, thine specimens voided into a sterile receptacle should be 
transferred in 2-4 o?.. samples to sterile bottles for transmission. The urine 
should he centrifuged and the sediment cultured or broth flasks heavily 
inoculated. No patient should be released from isolation until cultures from the 
urine and f;eces, after catharsis, are negative. 
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STAINING METHODS FOR FLAGELLA 

Of the various methods for staining the flagella of bacteria that have been 
devised, those described by J. Kirkpatrick, Fleming and Pit field (as modified by 
Muir and Ritchie) are the most generally used. Strict attention must be paid to 
the cleanliness of the slide used for spreading the film; a preliminary cleansing 
in dichromate-nitric acid mixture is essential (nitric acid 6, potassium dichromate 
6, water 100). 

Kirkpatrick’s Method. (A) Fixing Solution: Absolute alcohol 60 ml., 
chloroform 30 ml., formalin 10 ml. (B) Mordant: 5% ferric chloride solution 1, 
20% tannic acid (dissolved by heat and cooled) 3, Dilute with an equal volume 
of water before use. (C) Silver Solution: Silver sulphate 10 g. added to 200 ml. 
distilled water in a screw-capped, clean, clear-glass bottle; incubate for 24 hours 
at 37® shaking occasionally. This keeps well and improves on exposure to day- 
light. Filter 40 ml. of this solution into a clean 100 ml. flask and add rapidly 
0-6 ml. of “33% w/v“ ethylamine. The precipitate which forms at first re- 
dissolves immediately; add from a pipette more of the silver solution until a 
permanent opalescence remains; finally add 10 ml. distilled water. 

To stain flagella use 36-’48 hour agar cultures of colityphoid group; for vibrios 
24 hour cultures may be preferable. A bacterial suspension is made by carefoHy 
mixing a loopful of culture with 1 ml. of water in a test-tube (previously sterilised 
by flaming) and diluting with sterile distilled water to a dilution of about 2U0 
organisms per ml. A film is spread on a clean slide from a loopful of this 
suspension (the excess is drawn to one side to act as a control in the staining 
process) and dried in air. The slide is placed in a jar containing the fixing 
solution for 1-3 minutes, rinsed in alcohol and washed in water; placed in jar 
of mordant for 3-5 minutes and well washed in water. The silver solution is 
filtered on to the slide which is heated by flaming the under side for about 1 5 
seconds (until the control spot is dark brown in colour and a metallic scum 
appears at the edge of the liquid). Allow solution to act for 15-30 seconds longer 
without further heating, wash off in rtmning water, dry and mount in balsam. 
Organisms are stained black — ^flagella are clearly defined and light brown or grey 
in colour. 

Fleming’s Method uses organisms grown on cellophane and avoids trans- 
ference of culture medium to slide. A disc of cellophane is sterilised in distilled 
water in the autoclave and placed on the surface or an agar plate which is dried 
off in the incubator for a short time. The culture is inoculated on to the surface 
of the cellophane and incubated for not more than 24 hours. The disc is removed 
with forceps and with the whole of the culture placed in a petri <lish with 
sufficient distilled water to cover the disc; place in incubator for a few hours to 
allow the bacteria to float off into the water. Add carefully 1 ml. formalin to fix 
the bacteria and leave undisturbed overnight. The suspension can he poured into 
screw-capped bottles and keeps well for a long time. 

To stam flagella, a drop of a thin suspension is spread over a large part of a 
slide and air-dricd. (A) Mordant : 20% tannic acid solution 3 parts, 5% tartar 
emetic 2 parts and water S parts. Heat to boiling to redissolve the precipitate and 
flood on to slide. After two minutes wash with tap water. (B) Silver Solution: 
Saturated aqueous solution of silver sulphate and distilled water, equal parts; 
add ethylamine until precipitate just redissolves. Heat almost to boiling and flood 
on to slide — allow to act for 1 minute, wash off with tap water and dry. 

Other methods that have been used are; — 

Pitflel^s Method. Solution A. Tannin I g., water 10 ml. Do not filter. 
Solution B. Saturated aqueous solution of alum 10 ml., saturated alcoholic 
gentian violet solution 1 ml. Filter and keep in a stoppered bottle. Fuchsine will 
answer the sme piupose ^ gentian violet. Equal parts A and B mixed, heated 
nearly to boihng and employed to stam 1 to 3 minutes, wash in water, dry and 
mount. • 

Muix’s Modification. Solution A (Mordant): Tannic acid 10% aqueous 
solution (filtered) 10 ml., mercuric chloride, saturated solution, 5 ml., alum 
saturated solution 5 ml., carbol fuchsine 5 ml. Mix thoroughly; separate 
precipitate by allowing to stand or by centrifuging. Transfer fluid to dean 
bottle with pipette. Keeps well 1 or 2 weeks. Solution B (Stain): Alum saturated 
solution 10 ml., gentian violet saturated alcoholic solution 2 ml. The stain should 
not be more th^ 2 or 3 days old. Pour over the film as much mordant as slide 
will hold, heat tiU steam rises for 1 minute, wash in running water 2 minutes, dry 
thoroughly over flame, then pour on stain. Heat till steaming for 1 minute, wash 
m water, dry and mount. 
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McCrorie’s Stains. Solution A. Night blue 1 in dehydrated alcohol 20» 
alum 1 in water 20, tannic acid 1 in water 20, Mix and filter at once. Solution B. 
Aniline fuchsine. To 100 ml. of saturated aniline water, add 10 ml. of dehydrated 
alcohol and 1 g. of fuchsine, or carbol-fuchsine diluted may be employed. 

Van Ermengem*s Stains. Solution A\ 1% Osmic acid solution 100, 
tannin 18, water 45. Solution B: Silver nitrate solution 0*25 to 0*5%. Solution 
C: Gallic acid 1, tannin 0*6, potassium acetate fused 2, water 70, 

Plinamer and Palne*s Method. Rub down tannin 10, aluminium chloride 
(cry St.) 18, sine chloride 10 and rosaniline HCl 1*5 with alcohol 60% 10, then 
employ a further 30 of the alcohol. In use, the clean slide is baked and allowed 
to cool to blood heat and a drop of 18 hours’ culture placed at one end and 
allowed to run down by tilting. The film must dry quickly. One part of the 
stain is mixed with 4 parts of water and after standing 60 seconds it is filtered on 
to the film and left on for a further 60 seconds, then washed rapidly. Finally 
stain with carbol-fuchsine 5 minutes, wash and dry. 

WIDAL REACTION 

In the routine Widal reaction the patient’s serum is tested against each of the 
organisms likely to be responsible for enteric fever in the particular area. It is 
now customary to test the serum with standard H and O suspensions of each 
organism. Usually both types of agglutinins are present in the patient’s serum, 
but in some cases — particularly at an early stage — only one of these agglutinins 
is present. The reaction is usually demonstrable about the seventh to tenth day 
of illness, and the titre of the reaction rises progressively from the time of the 
first appearance of agglutinins and reaches a maximum about the end of the 
third week. T’he reaction is usually positive in enteric carriers and in those who 
have been immunised with T.A.B. vaccine. A rising titre denotes infection and 
is therefore highly significant in diagnosis. It has been claimed that in inoculated 
persons the agglutinins are mainly of the H type, whereas both H and O 
agglutinins develop in tlie serum of infected persons; but it has been shown that 
both H and O agglutinins develop as a result of immunisation with T.A.B. 
vaccine and in such cases the diagnosis of typhoid fever cannot be made on the 
presence of O agglutinins only. Much importance attaches to the demonstration 
of the Vi agglutinin, as this depends upon the presence of the living organism in 
the body and is thus indicative of infection. Normal serum may agglutinate 
typhoid and paratyphoid bacilli; hence no significance attaches to positive Widal 
reactions within normal limits. These may vary in different countries and 
communities, but for Great Britain the normal agglutination figures are taken 
as: — B, typhoms: H, 1 in 30; O, 1 in SO; B, paratyphosus A: H, 1 in 10; O, 1 in 
10; B. par&typhosus B; H, 1 in 30; O, I in 50. 

Technique, T’he following method for standardising diagnostic agglutination 
tests is that of Dreyer, adopted by the Standards Laboratory, School of Pathology, 
Oxford University, from which standard bacterial suspensions can be obtained. 
A series of dilutions of the serum, bacterial suspension and saline are prepared 
in Dreycr’s agglutination tubes. Each tube contains 0*6 ml, of bacterial sus- 
pension and the amount of scrum and saline are adjusted to give a total volume 
of 1 ml. and the following final dilutions of serum; — 1 in 25, 1 in 50, 1 in 100, 
1 in 250, 1 in 500 and I in 1000; a control tube contains bacterial suspension and 
saline but no serum. The tubes are incubated in a water-bath at 50-"53* with 
only one-third of the volume of liquid in the tubes being below w'ater level, 
b’or ii agglutination incubate for 2 hours and for O agglutination incubate for 
18 to 24 hours, followed by 15 to 20 minutes at room temperature. The reaction 
is read with the naked eye by artificial light against a dark background. 
^'Standard Agglutination Tubes” showing the amount of clumping known as 
“standard agglutination” are supplied.— Rep. Ser. nied. Res, Coun,, Land., 
No, 51, mi. 

Bactorial Suapensiona for H and O Asfflutinationm The O antigen 
is destroyed by formalin, hence formalin-treated cultures give an almost pure H 
reaction. 0 - 1 % formaldehyde is added to a 24-hour culture in veal extract broth, 
or an agar culture is suspended in saline containing (M% formaldehyde. The 
H antigen is tlc-stroyed by alcohol; a smooth colony is subcultured on agar con- 
taining phenol 1 in 8h0, 'rhe growth is scraped off and suspended in a nummum 
amount of normal saline solution, emulsifying very carefully. About 20 times the 
volume of absolute alcohol is added and the mixture heated to 40 -50 for I hour. 
After centrifuging, the deposit is suspended in normal saline with chloroform as 
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preservative. If an old stock suspension is used in the Widal test it should he 
centriftiged and resuspended in saline. 

The popularity of the Widal Test dies hard; it is necessary to state again and 
again that the Widal reaction is not the diagnostic method of choice. Besides its 
uselessness for early diagnosis, its pitfalls have been accentuated by the in- 
creasing number of the population who have received prophylactic 'f.A.B. 
inoculations. In the first week of infection blood culture is most likely to give 
the diagnosis. — Lancet, 1/1942, 685. 

Paratyphoid Fever, in the true sense, is an infection with 
paratyphoid A and B bacilli. The disease is similar to typhoid, 
though generally running a milder course. Intestinal ulcers are 
identical with those of typhoid. Cases of mixed infection are not 
rare. 

Paratyphoid A and paratyphoid B bacilli are morphologically 
like the typhoid bacillus and are actively motile but ferment 
glucose with production of acid and gas. 

B, paratyphosus A produces less gas in glucose media than B; 
with A, milk remains acid for a fortnight and then becomes 
alkaline; and though A changes neutral red to yellow, the red 
colour tends to return after 3 weeks or so, while with B the yellow 
colour is permanent. That is to say, in its reactions A is more 
closely allied to the typhoid bacillus than B. 

B. paratyphosus B, however, ferments xylose and blackens a 
lead acetate medium, while A does not, and B is regarded as more 
closely allied to the Gaertner group than A. 

Types of B* paratyphosus JQf. Strains of this orgaiu'sm have been classified 
into types according to the rate of acid production in three fermentation tests — 
fermentation of rhamnose and of inositol and the so-called Bitter IVst. 

Diagnosis, The value of faecal cultures in the diagnosis of paratyphoid 
fever was demonstrated in a group of 400 cases, 96% of which were confirmed in 
this way. This method was applicable at all stages of the infection. In 92 of 
the cases, cultures were obtained at the first attempt, in 7% at the second, and 
in 1% at the third. The rate of clearing of fiecal infection was found to be 
particularly slow in the case of women over 20 years of age; of 26 women over 
40 years of age, 9 continued to excrete paratyphoid bacilli in the fieces for more 
than sixteen weeks. 

Account of an outbreak in Bristol during the summer of I94L involving 244 
people with two deaths, and traced to a carrier working in a bakery making 
artificial cream. — I. G. Davies et aL, i/1942, 129. Account of an epidemic in 
Liverpool, involving 466 cases, with six deaths. — H. l>. Holt et aL, Lancet, 
i/1942, 136. 

Rhamnose and Inositol Media. These contain 1 of peptone, I % of 
Liebig's meat extract, 0*5% NaCI and 0-5% of thws fermentable substance. 
Adjusted to pH 7-5 to 7*6. To each litre of medium add 12 ml. of indicator 
solution containing 1 g. of bromothymol blue to 500 ml. N/200 NaOH. 

Bittef Test Medium. This contains 0*S g, of di-sodium hydrogen phosphate, 

1 g. of sodium citrate, 5 g. of sodium chloride, 0*05 g. of peptone, 5 g. of rhamnose 
in 1 litre of distilled water. pH about 7, Indicator, methyl red in 96% alcohol. 

All these media are inoculated with a large loopful of 1« hours' broth culture. 
The result of the rhamnose test is read after 12 hours* incubation (yellow « 
positive). After 15 hours* incubation 2 to 3 drops of the methyl red solution ore 
added to the Bitter medium (orange red to purple - positive). I’he inositol test 
is read after 18 to 24 hours (yellow « positive). — ^Mackie and McCartney. 

Tetrathionate Broth. 10 rnl. of 60% solution of sodium thiosulphate and 
5 ml. of 80% solution of lodme in 25% potassium iodide are added to 90 ml, ot 
broth containing 2-5% chalk. The thiosulphate must be added before the 
iodine, md the chalk should be sterilised in the broth. 

Experimen^lly these concentrations were found highly suitable for JJ, 
paratyphosus B, but for B. typhosus it is perhaps better to use a 50% solution ot 
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thiosulphate and 25% solution of iodine. When stored at room temperature in 
the darkj the selectivity of the medium appears to remain unaltered for a week 
and declines very little up to two weeks; thereafter it is less satisfactory. If it is 
stored in the refrigerator, a precipitate may form. The optimum quantities of 
thiosuIi>hate and iodine vary somewhat with the basal medium used, and the 
selectivity seems to be better with slightly alkaline (pH 7*6) than with neutral 
or acid media. The amounts of thiosulphate mentioned are in large excess of the 
amount required to combine with the iodine and should not be exceeded; they 
may perhaps with advantage be reduced. — D. Holt et aL, Lancet^ i/1942, 133. 

Paratyphoid C. Paratyphoid C differs from the other para- 
typhoid fevers in certain important respects. The causative 
organism is closely related to B, suipestifer and at one time the two 
organisms were considered identical. Outbreaks of paratyphoid C 
develop most readily in a community already affected by some other 
disease. The infection is essentially a septicaemia without involve- 
ment either of the intestine or of the mesenteric glands. The 
causative organism can be isolated from the blood without difficulty 
and at any stage of the disease. The fever may last from a few days 
to six weeks and there is a peculiar liability to localised septic 
complications in the form of cold abscesses. {See also Bacterial 
Food Poisoning ^ this vol.^p. 876.) 

Enteric Carriers 

The carrier is the most important factor in the continued existence of typhoid 
and paratyphoid fevers as endemic diseases. Chronic carriers are people who, as 
a result of infection with typhoid or paratyphoid or|ranisms (with or without 
accompanying illness), continue to excrete the bacilli in their fseces or urine, or 
both. Temporary carriers are those who excrete the organisms for no longer 
than a year from the date of infection. Excretion in the faeces is often inter- 
mittent; excretion in the urine is almost always continuous. 

In the search for a carrier among a small number of suspected contacts, 
cultures of urine and faeces should be made on at least three occasions separated 
by a week. When the number of suspects is large, a preliminary selection by 
agglutinating tests is necessary. These tests may be against the H, the O and the 
Vi antigens. H agglutination tests are useless in people who have had T.A.B. 
vaccination or an authenticated attack of the disease, but may furnish useful 
indications in those who have not. O agglutination can arouse suspicions of the 
carrier state, even in vaccinated persons, provided vaccination is not of more 
recent date than about two months. A positive Vi agglutination test strongly 
suggests that the person is a chronic carrier. It may, of course, be positive during 
an attack of the disease, but only remains so for a short time after recovery. On 
the other hand, vaccination with vaccine hitherto in use does not produce Vi 
ajtglutination. A “Vi-positive” therefore demands a long cultural examination 
with all the available adjuvants (including at least two examinations of duodenal 
juice containing bile) before freedom from infection is reported. Negative 
reaction to the Vi test, on the other hand, can be dismissed with almost complete 
safety in a preliminary survey since not more than 5% of true chronic carriers 
will give a negative Vi reaction. — W. M. Scott, Lancet^ i/1941, 389. 

Bacteriophage Typing of B, typhosus, A bacteriophage specific for 
the Vi form of B. typhosus was described by Craigie and Brandon (./. Path, Bact.y 
1936, ^3, 233); Craigie and Yen {Canad. publ. Hlth «/., 1938, 448 and 484) 
elicited four serological types of Vi-specific phage, one of which (Phage 2) seemed 
to attack different strains of the typhoid bacillus with varying intensity. Phage 2 
when propagated on a certain strain develops a high lytic activity for that strain 
hut not for other unrelated strains. Extension of this observation resulted in the 
differentiation of a large collection of B. typhosus into a limited number of groups 
tentatively labelled Types A to J. By a fairly simple technique 98-6% of 592 
typable cultures have been assigned to one or other of the six main types. Of 
over 709 cultures only about a tenth of them could not be typed because they 
were “imperfect Vi forms” whilst a smaller number did not contain any Vi 
antigen. In vitro tesla for stability of these types failed to show any lack of type 
stability. The significance of these observations is that the isolation of the same 
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type of B. typhosus from a carrier, and from a series of patients whom the carrier 
is suspected of having infected, would add strong bacteriological support to the 
epidemiological evidence. — Lancet^ il/193S, 1476. 

We have in the Vi agglutination test a promising method of detecting per- 
manent carriers and in Vi bacteriophage an extremely delicate and accurate 
means of studying certain aspects of the epidemiology of the disease. — J. S. K. 
Boyd, Brit. med. J., ii/1939, 902, 

Treatment for Carriers. Oral treatment with soluble iodophthalein of 
65 bile carriers sterilised the bile in 32-3% and freed the stool from typhoid 
bacilli in 7-6% of the carriers, 4 g. of soluble iodophthalein was given orally in 
orange juice three times a week to a total of 40 doses, and the patients kept on a 
low fat diet. This treatment should be given consideration before cholecystec- 
tomy is resorted to, particularly in bile carriers past 50 and in the presence of a 
well-functioning gall-bladder. — ^W. Saphir, et al., J. Amer, tried. Ass.. 1/1942. 
964. 

Typhus Fever. See Rickettsia Diseases. 

Undulant Fever. Syn. Malta Fever, Melii'ensis Fever, 
Abortus Fever (see also p. 870). Originally the term *‘undulant 
fever’* referred to the disease resulting from infection with Brucella 
melitensisj but it is now common to apply it to infections caused by 
Brucella abortus and Brucella suts which resemble mclitensis fever 
very closely. In Great Britain undulant fever is always caused by 
Br. abortus (bovine). In 1886, Bruce found Micrococcus melitensis 
in the spleen of fatal cases of Malta fever, and by inoculating 
monkeys proved it to be the cause. Br» abortus was differentiated 
by Bang in 1897, and Brucella suis by Traum in 1914. Goats are 
particularly liable to harbour the organism and to excrete it in 
their milk. The disease is usually contracted by humans by con- 
sumption of infected milk, butter or cheese; it may also occur from 
direct contact with infected animals or their excreta. The organism 
can enter the skin through cuts or abrasions and may survive f^or 
several weeks in dust, soil or water. 

The incubation period of from six to fifteen days is followed by 
headaches, insomnia, malaise and anorexia. The temperature, of a 
remittent type, gradually rises to 105^F. or higher, and this rise is 
usually accompanied by profuse perspiration with pains and 
sometimes swellings in the joints. Constipation is the rule and there 
is early splenomegaly. The tongue is flabby and coated with a 
silvery fur, the tip and edges remaining clean. After rising for 
three or four days by a step-like ascent the temperature falls in a 
similar manner and reaches normal by about the tenth day, after 
which the symptoms abate for a few days, only to be followed by a 
relapse. These relapses continue to follow' each other at short 
intervals (thus producing the typical undulant fever chart), the 
disease running an average course of sixty to seventy days, though 
it may extend to a year or even longer, and no patient should be 
regarded as convalescent until the temperature and pulse have 
been normal for at least a fortnight and all other symptoms have 
disappeared. The mortality rate ranges from 2 to In 

malignant cases, which are characterised by sudden onset, with 
diarrhoea and vomiting, and with continued high fever, death 
generally results within three wrecks. 



UNDULANT FEVER 


987 


Morphology, Brucella melitemis {Micrococcus melitemis) is a short and 
slender bacillus; the axis is straight; the ends are rounded; the sides may be 
parallel or convex outwards. In length the bacilli vary from about 0*6 to 1*5 ju, 
and in breadth from 0*5 to 0*7 ju. The short forms may appear as oval cocci or 
as diplococci. As a rule they are arranged in pairs end-to-end, or in small groups ; 
sometimes short chains of four to six members may be seen. Owing to the 
frequent coccoid appearance their bacillary nature may be in doubt, but in size 
they are smaller than any of the Gram-negative cocci. It is Gram-negative, non- 
motile and does not ferment any sugar. It will grow slowly in ordinary media 
but more rai>idly in the presence of glucose, blood-serum or liver extract. 
Br, melitensis is closely related to Br, abortus and Br. suis, from which it may be 
differentiated by absorption tests. Whereas Br, melitensis and Br. suis grow well 
in ordinary atmospheric air, Br. abortus {bmnni) will only grow in the presence 
of increased CO*. The optimum atmospheric conditions are air containing 20% 
O* and 5-10% CO*. The three organisms differ in their susceptibility to the 
inhibitory action of dyes, e.g., thionin, basic fuchsine and methyl violet. 

Incidence, Undulant fever shoidd not be regarded as a last resort in 
diagnosis but as a definite possibility in all cases of irregular or prolonged fever. 
Details of cases asked for, for the records of the Ministry of Health and the 
Agricultural Research Council. — Sir W. Dalrymple-Champneys, Lancet, 
i/1934, 95. 

Of 1331 sera examined at Manchester for the Brucella and enteric groups 
between January 1929 and November 1932, 28 agglutinated Br. abortus only. 
Evidence is accumulating to show that latent and sub-clinical infection is not 
uncommon and the low incidence must depend on the relative insusceptibility of 
the human population. — E. Wade, Lancet, i/1933, 1342. 

In the years 1928-34 inclusive there W’ere 9317 cases of undulant fever in the 
United States of America; there were 318 cases in England in the years 1926-35, 
in France, 1932-34, 1109 cases; Germany, 1930-35, 3170 cases; Italy, 1924-35, 
18,086 cases; Holland, 1930-35, 148 cases. Since the vast majority of cases are 
unrecognised, it is impossible to estimate the extent of brucellosis in man and 
in animals. No correlation exists between the number of cases of infected 
cattle herds with Bang’s bacillus and the corresponding number of cases of 
unduhmt fever in man. — L. Greenfield and D. C. A. Butts, Atner. J. med. Set., 
1937, 678. 

Diagnosis, Diagnosis is best established in the early stages of the disease 
by blood culture, and in no disease is bacteriological investigation more 
important. Agglutination tests are relied upon for diagnosis later in the disease. 
Burnet’s intradcrmal test is also of value but is less reliable than the agglutination 
reaction. The disease should be suspected in all cases of fever of unidentified 
origin of more than seven days’ duration with a reduced or normal white-cell 
count. 

laboratory methods which are regarded as most useful in the diagnosis of 
undulant fever are: — 

(1) The Brucelhrain Intradermal Test. This is performed by injecting 
0*1 ml. of a suspensoid of nucleoprotein (1 : 2000) isolated from Brucella cells, 
intradeimally on the forearm, and is read after 48 hours. (2) The Opsonic Test. 
This is performed by incubating a mixture of a live 48-hour culture of Br. 
abortus and the patient’s citrated blood in a water-bath at 37® for 30 minutes. 
'The mixture consists of 0*1 ml, of a saline suspension of organisms having a 
ttirhidity of 6 mm., as measured by; the Gate’s apparatus, and 0*1 ml. of the 
patient’s citrated blood having a dilution of 0*8% citrate. A smear of the mixture 
is then ma<le on a glass slide, rapidly dried with an electric fan and treated with 
0*5 ml. of Hasting’s stain (a modified Romanowsky stain) for 30 seconds, after 
which 1 ml. of distilled water having a pH of 6*4 is added for 10 minutes. 
'rw<*nty-five polymorphonuclear leucocytes are examined and their opsonic 
power classified according to the number of brucella organisms counted within 
each cell, as follows; negative, no phagocytised bacteria; slight, from 1 to 20; 
moderate, from 21 to 4<»; and marked, over 40, (3) The Rapid Agglutination 
Test, and (4) Culture of Brucella. The brucellergin test is the most sensitive, 
and if iliis test is iiegiilive, brucellosis will usually be ruled out; if the test is 
positive, the opsonic test should then be performed to determine whether in- 
fection or immvjnity is present. The agglutination test is diagnostic in only a 
small percerifagt* of cases and gives no information as to the immune status ot the 
S. K. Gould and I. F. Huddeson, J. Amer. ?ned. Ass., ii/1937, 1971. 
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Agglutination Test. In the blood of normal persons agglutinins may be 

J Tesent for Br. melitemis^ sometimes up to a titre of 1 ; 50, occasionally to 1 : 100, 
n patients suffering from Malta fever, specific agglutinins api^ear about the 
tenth or twelfth day after the commencement of the fever; the titre rises till it 
attains a point varying between about 1 : 100 and 1 : 3000. Provided that the 
precautions are taken of using_ known agglutinable strains of both serological 
types, that no reaction is considered possible in a serum dilution of less than 
1 : 50, and that in all doubtful cases the reaction is repeated in five days* time to 
ascertain if the titre is rising, there is little chance of error. — Topley and Wilson. 

A titre of 1 : 80 or less in the absence of clinical symptoms indicates either a 
latent Brucella infection or a past infection. A titre 1 : 80 or more in the absence 
of clinical symptoms or of a recent pyrexial attack, is suggestive of frequent 
infections usually in persons drinking large quantities of infected raw milk or 
exposed to contact with infected animals. A titre of I : 80 or over in the presence 
of pyrexia and other symptoms, in persons whose habits or occupation do not 
involve special risk, is very suggestive of active infection. A titre of 1 : 20-1 : 80 
in the presence of clinical undulant fever is practically diagnostic. The complete 
absence of agglutinins from a patient’s serum does not exclude a diagnosis of 
Brucella infection. — ^Topley and Wilson. 

Intradermal Reaction. Burnet’s intradennal “Melitene” Test consists in 
injection of 0*5 ml, of a killed broth-culture containing 500,000 organisms. If 
positive, a red oedematous area occurs at the site of injection persisting for several 
days. Results should be read 96 hours after injection. 

Cultivation, In most cases it is possible to culture Br. melitensts from the 
blood, which should be taken at the beginning of a febrile wave or at the height 
of the daily rise of temperature. The blood should be inoculated with glucose 
broth, which should not be discarded as negative within a period of at least one 
month. Blood culture is best made as early as possible in an attack. The 
organism is usually present in the urine at some time, especially during de- 
fervescence, but repeated cultures may be required for its detection. The best 
culture medium is 1 % glucose broth and incubation prolonged in an atmosphere 
of 10% carbon dioxide. 

Treatment, There is no specific treatment. Careful regulation of the diet 
so as not to overtax the digestion, supplemented by vitamin concentrates. 
Febrifuge drugs are contra-indicated. Autogenous vaccine arc sometimes 
effective in doses of 25 to 50 million organisms, intramuscularly, gradually 
increased. Convalescent serum is often useful. Protein shock therapy by 
intravenous injections of T.A.B. vaccine sometimes shortens an attack. 

Brucella melitensis vaccines containing 2000 million Br, melitemis organisms 
per ml. have been used in the treatment of undulant fever. The vaccine is given 
subcutaneously at intervals of from 3 to 10 days in doses of 0*25 ml., 0*5 ml., 
and 1 ml. 


Ten cases treated by typhoid vaccine intravenously, with satisfactory results 
in every case. No recurrences and the follow-up agglutination tests for Br. 
abortus were negative in 9 of the 10 cases treated. — C. K Ervin, li. F. Hunt and 
J. S. Miles, Amer. J, med. Sci. 1936, 192, 234. 

Successful results following the use of mixed typhoid vaccine intravenously. 
The benefit probably comes chiefly from the fever induced, but the stimulation 
of antibodies may also be important. — C. E, Ervin and H. F, Hunt, ./, Amer. 
med. .dw., ii/ 1937, 1966. 

Brucella infection should be suspected in cases of atypical meningitis. Brucella 
meningitis can be treated by human immune serum obtained from individuals 
who have been actively immunised to Brucella, or possibly from convalescent 
cases in the community who have high agglutinating titres in their blood serums 
for the specific organisms isolated from the spinal fluid. Patients who have no 
agglutinins for brucellae in their blood after recovery should be immunised with 
their own organism to prevent a recurrence of the infection. Two cases of 
brucella meningitis are described that recovered rapidly and completely after 
intrathecal injection of fresh human immune serum.'— M, A. Poston and 
D. T. Smith, New Engl. J. Med.^ ii/1936, 369. 


Weil’S Disease. Syn. SpiROCH.ffiTAL Jaundice, Infectious 
Jaundice, Leptospirosis Icterohasmorrhagica. An acute 
febrile disease with world-wide distribution caused by Leptospira 
icteroheemorrhagie^. The incubation period varies from six to 
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twelve days. The onset is acute, with rigors, vomiting, headache, 
pain in the back and limbs, and irregular fever (103® to 105°F.) 
falling by lysis on the tenth to eleventh day. Conjunctival injection 
(pink eye) is present in a high percentage of cases and is of con- 
siderable diagnostic importance. Jaundice appears about the 
fourth or fifth day and deepens until the ninth or tenth day, when 
it fades away; the colour of the skin is lemon-yellow, darkening 
later to orange. With the onset of jaundice the urine becomes dark 
brown and contains albumin, renal casts, pus cells, bile salts and 
bile pigments; the stools contain excess of fat and are often pale 
brown or even white in colour. Constipation is the rule. There 
may be some enlargement of the liver and spleen and the gall- 
bladder is distended. A neutrophil leucocytosis is characteristic. 
The tongue becomes very dry, brown and fissured, and bleeding 
gums, epistaxis, haemoptysis, haematemesis and melsena have been 
noted. The symptoms begin to subside about the third week 
though there is not infrequently a relapse at this time lasting from 
one or three weeks. The mortality rate is about 15%; the disease 
appears to be more severe and more often fatal in hot countries. 
Milder forms of the disease occur which may or may not be 
associated with jaundice; in all, however, injected conjunctive and 
a trace of albumin in the urine appear to be constant signs. 

Morphalogy. Leptospira icterohamorrhagia, the causal organism, is 6 to 9 pi 
in length, 0*25 pt in thickness, and contains a number of perfectly regular, 
closely-wound spirals about 0-5 pt long; the spirals become closer near the 
extremities. A most characteristic feature is the sharp, tapering, hooked ends, 
giving the organism a resemblance to the letter C or S. 

Transmission* Infection of human beings takes place by contamination 
of the abraded skin or the conjunctiva with water contaminated with rat’s urine. 
Canal workers, bargemen, sewer workers and coal miners are liable, and infection 
may result from bathing in infected water. Spirochsetal jaundice is now officially 
classed as an occupational disease and comes under the provisions of the Work- 
men’s Compensation Act. 

A widespread and hitherto unrecognised focus of Weil’s disease affecting the 
sewer labourers of London has been demonstrated, and its existence for at least 
12i^ years conclusively proved, many cases having been diagnosed as catarrhal 
jaundice.— N. H. Fairley, BriU med. J., ii/1934, 13. 

Nineteen cases reported in Aberdeen, in fifteen of which clinical diagnosis was 
confii-med by bacteriological or serological tests. Thirteen of the patients were 
employed in the handling and cleaning of fish. The premises where fish is 
cleaned and prepared for distribution are often unsatisfactory, unhygienic, and 
infested with rats, and samples of water taken from floor-washings and tubs 
caused typical icterohaemorrhagial infection in guinea-pigs, the organism being 
easily demonstrable. — L. S. Davidson and co-workers, Brit. med. J., ii/1934, 
1137. 

Twenty-four out of 210 fish workers in Aberdeen gave positive serum 
reactions, whereas 406 samples of blood from non-fish workers gave no positive 
serum reactions. Twenty-four per cent, of the rats trapped in the harbour district 
of Aberdeen were infected with Leptospira icteroheemorrhagiee. Samples of 
water taken from the floor washings of establishments where Weil’s disease had 
occurred produced typical iclerohasmorrhagial lesions when injected into guinea- 
pigs, the organism being found in the liver and kidneys. The death rate in 
Aberdeen was only 6-7% — considerably lower than generally found in Europe, 
probably because the majority of the fish workers in Aberdeen were healthy 
young girls 15-20 years old. — iL. S. P. Davidson, Olasg. med. J., 1938, 129 ^ 113. 

Cases of Weil’s disease in tripe-workers at Glasgow. — R. D. Stewart, Lancet ^ 
i/193H, 603. 

Diagnosis, ^’ho leptospira are present in the blood during the first few 
days of the febrile period but are usually few in number and it is generally 
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necessary to inoculate a guinea-pig (3 to 5 ml. intraperitoneally) to demonstrate 
their presence; after the death of the animal they will be found in large numl^ers 
in the liver. After the first week of the disease the leptospira should be searched 
for in a centrifugalised specimen of urine; they are best seen by dark-field 
illumination. 

Agglutination Test. This is carried out by allowing varying concentrations 
of the patient’s serum to interact for 2 hours at 32’ with an equal volume of a 
young culture of X. icterohamorrhagiee. Drops from these dilutions are then 
examined by dark-groimd illumination. If formolised cultures are used, lysis 
of the leptospira does not occur. The technique of the reaction is described by 
W. Schiiffner, Trans. R. Soc. trop. Med. Hyg.^ 1934, 7. 

Positive agglutination reaction may be ex:pected on the sixth day of the 
disease and reaches its maximum on the twentieth. 

A macroscopic agglutination test for diagnosis of Weil’s disease. — ^J, Smith 
and W. J* Tulloch, Lancet ^ ii/1937, 846. 

Adhesion Test. About 20 c.mm, of each of (o) patient’s serum, (b) young 
broth culture of L. icterohawarrhagia^ (c) saline suspension of young culture 
of B. coU or similar organism and id) a five-fold dilution of fresh guinea-pig’s 
serum in saline are mixed in a small incubation tube and incubated at 37^ mr 
half an hour. A control tube containing normal serum in place of the patient’s 
serum is similarly treated. A drop of the fluid is examined under a cover slip 
with dark-field illumination. In a positive reaction the bacteria will be seen to 
be firmly adherent to the leptospira although not all the leptospira will be 
affected in this way unless the serum is of very high titre. In a negative reaction 
the leptospira are seen to be swimming freely unimpeded by the bacteria. At 
least twenty leptospira should be observed before a negative result is recorded. — 
H. D. Brown, Lancet, i/1935, 411, Culture medium used is composed of 
distilled water 3 ml., Lemco broth 0«S ml., inactivated rabbit’s serum 0*25 ml. 
Culture incubated at 32° for 6 days. Better to use a strain that has lost its 
pathogenicity. — ibid. 

Treatment, The protein content of the diet should be minimal and fluids 
and dextrose given in large quantities. Intravenous dextrose (n%) and citrates 
are of special value. Specific therapy, both in the form of convalescent senim 
and antileptospiral serum is available. 

Whooping Cough. The causative organism of the disease is 
generally considered to be the bacillus of Bordet and Gengou, 
Hcemophilus pertussis, which occurs in the form of minute oval 
rods, and closely resembles B. influenzee {Pfeiffer). It is Gram- 
negative and non-motile, 

Variation, Leslie and Gardner (J. Hyg., Camb., 1931, 423) 
studied the antigenic properties of thirty-two strains, and divided 
them into four groups which, they designated Phases I, 11, III and 
IV, The freshly isolated (smooth) strains were of Phase I and 
were toxic for animals, while the old (rough) strains fell into 
Phases III and IV and were non-toxic. Furthermore, they were 
able to produce all four phases from a single strain by cultural 
methods showing that the types which had been previously 
described were merely variants. In culture the bacilli tend to 
change to Phases III and IV. This change can be delayed by 
inco^orating sufficient fresh blood in the culture medium. An 
efficient prophylactic vaccine can be made only from bacilli in 
Phase I. 

Complement-^Fixatian Test, As the disease progresbcs the patient’s 
blood acquires complement-fixation substances, agglutinins and preemitins 
against H. pertussis. Because they do not reach their full amount until the fourth 
to sixth week of the disease, tests for their presence can hardly be utilised as a 
diagnostic measure, thoui^h such tests have their use in assessing the success of 
prophylactic treatment with vaccines or in determining whether an individual 
has a natural immunity to whooping cough. 
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The ^tigen used was a 1 : 5 dilution of a whooping cough vaccine containing 
4000 million H, pertussis per ml. 0*25 ml. of this diluted antigen was added to 
each of four test-tubes and to each of these, and to a control tube containing 
0*25 ml. of normal saline solution, the patient’s serum was added in amounts 
which varied from 0*5 ml, in the first series of cases up to 0*2 ml, in the later 
batches of sera, this latter quantity of serum having been considered to be the 
optimum amount for the test. The complement dose of fresh guinea-pig serum 
was estimated for 0*5 ml. of sensitised sheep’s corpuscles (3%), and 2, 3, 5 and 7 
doses of complement were added to tubes 1, 2, 3 and 4, and 2 doses to the control 
tube. In the later complement- fixation tests, the fourth tube containing 7 doses 
of complement was omitted. The tubes and their contents were incubated for 
1 i hours at 37® after which 0*25 ml. of sensitised sheep’s corpuscles (3%) was 
added and incubation continued for a further hour at 37®. In each batch of tests, 
serum and antigen controls were put up and a positive human or rabbit serum 
was included in the tests. — P. T. Paton, Lancet, i/1937, 132. 

Jntradermal TesU In carrying out the test 0-1 ml. of vaccine (e.g., Sauer’s) 
was injected intradermally on the flexor aspect of the forearm, the proper antigen 
control being used for each different type of vaccine. The readings were taken 
when the reactions were at their height or usually 18 hours after the injection. 
A skin reaction was considered positive when the area of redness was 1 cm. or 
more in its longest diiuneter the control test being negative. An examination of 
the diagnostic value of the intradermal test using a number of different vaccines 
showed that the test failed to give specific results. A high percentage of patients 
with whooping cough gave positive reactions, but so did a group of control 
patients with no history of whooping cough. There was no correlation between 
the intradermal and the complement-fixation reaction, — P. T, Paton, Lancet, 
i/1937, 132. 

Results of the intradermal test on 1300 cases of whooping cough failed to 
support the claim that the intradermal response to Sauer’s vaccine (10,000 million 
organisms per ml,) is of value in demonstrating immunity to whooping cough or 
in the early diagnosis of the disease. The intradermal response to pertussis 
endotoxin on the other hand produces a reaction resembling that of the Schick 
and Dick tests and is of some value in assessing the state of immunity and as a 
diagnostic reaction in early, atypical or late whooping cough. — A. R. Thompson, 
J. Hyg,, Canib., 1938, 104. 

An endotoxin derived from H. pertussis Phase 1 can be used as a skin test 
specific to pertussis, and bears the same relationship to pertussis as does the 
Schick Test to diphtheria. The endotoxin is stable over a period of months and 
produces positive skin reaction by virtue of its primary toxicity. The best dose 
is O'l ml. of a 1 : 600 dilution which is equivalent to l/20th M.L.D. for mice. 
The reaction should be watched between the sixth and twenty-fourth hour, as 
the erythema which develops, measuring from 1 to 3 cm. in diameter, may come 
on early and fade rapidly or be delayed and not show up for 24 hours. — 
it. P. Strean, Canad. vied. Ass. J., 1940, 42, 525. 

Cuttivation, For primary cultures blood or ascites agar or, preferably, a 
potato-glycerin-blood-agar medium (oi'dc infra) is used; the organism grows 
stjmewhat scantily on blood agar. Cultures can be made from sputum in the 
ordinary way or by the cough-plate method. The colonies develop rather slowly, 
at first resembling those of the influenza bacillus, and after 48 hours becoming 
slightly larger and thicker. After cultivation on artificial media for a time it can 
be made to grow on plain media. 

Bordet-Gengou Medium. I’he following medium permits of isolation from 
sputum. Potato 5()() g., 4% glycerin solution lUOO ml.; autoclave and pour off 
excess fluid. Emulsify potato in normal saline 1500 ml. and add agar 3 to 4%. 
For use, mix with equal quantity of defibrinated blood. 

Couffh-^Plata Method of Diagnosis, The bacteriological diagnosis of 
whooping cough by the cough-plate method can be adopted for routine use. The 
basis of the method is a suitable medium, and the best results are obtained with 
the Danish modification of the Bordet-Gengou medium, as used in the Danish 
State Serum Institute. This is prepared as follows: — 

Clean and pare potatoes and cut into thin slices. Add 250 g. of the slices 
to 500 ml. of tap water and 9 g, of NaCI. Boil till the slices fall to pieces, 
replace the water lost in boiling, and filter through linen. Adjust the reaction 
of the extract to pH 7*0, Add 500 ml. of the extract and 20 ml. of glycerin 
to 60 g. of agar (Bactu) dissolved in 1500 ml. of tap water. Distribute in flasks, 
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autoclave, and store till required. Cool the melted agar to about 48® and add 
an equal quantity of fresh defibrinated or oxalatcd horse blood warmed to 
about 40®. Mix well and place in a water-bath at 48® for 3 to 5 minutes. Pour 
into Petri dishes, avoiding bubbles. Incubate one plate to test for sterility: 
inoculate another with a stock strain of If. pertussis as a control of growth 
production. It is essential to have the medium fresh; a useful guide is the 
colour of the medium which should be a bright cherry red; a dark medium 
should be discarded. 

In exposure of the cough-plate the natural spasm is essential. Usually 
plates should be exposed for lU to 15 seconds and about 6 inches away so that 
no mucus reaches the plate, but in older subjects with much catarrh this may 
cause too heavy an inoculation, and in infants the plate may be held as close us 
three inches from the mouth. A useful prescription of the actual number of 
coughs is as follows: over five years, 6 to 8 coughs; three to five years, 8 to 12 
coughs; one to three years, 12 to 16 cougfoi; and under one year, 20 to 30 coughs. 
In the early stages it may be necessary to stimulate coughing by means of a cold 
drink and direct stimulation of the epiglottis, and in the early catarrhal phase in 
infants it may be necessary to take pharyngeal swabs as an alternative. Routine 
examination comprises two plates usually taken on the same day, and if these 
are negative further plates are taken. — ^E. A. Straker and J. S. Westwater, 
Lancet^ ii/1937, 565. 

Isolation of the Bordet-Gengou bacillus by the cough plate is the only reliable 
method of securing a prompt and accurate diagnosis, as the organism is 
constantly found in whooping cough (and in no other disease) in the early stages 
of the disease and rapidly disappears during the fourth and fifth week — by the 
sixth week the great majority are bacilli-free, lixperiencc of the method has 
shown that two negative plates taken on consecutive days provide sufficient 
warrant to release the patient from isolation, even although he is whooping 
violently. — William Gunn, Practitioner^ ii/1936, 520. 

The use of penicillin for the isolation of il, pertussis in cough-plates gives 
excellent results and saves much labour. Six to eight drops of penicillin are 
spread over one half the plate and the other half is left untouched; of SO such 
cough-plates exposed, 47 gave positive cultures of H. pertussis on the penicillin 
side against 33 positive cultures on the untreated side. Penicillin is useful in 
another way — swabs taken from whooping cough cases only give 10% of positive 
results because the secondary growth is so great; but if the swabs are treated with 
penicillin the secondary growth is so much reduced that 75-80% of positive 
results are obtained. — I. H. Maclean, Lancet^ ii/1940, 345. 

Yaws. Syn. Frambcesia. A contagious inoculublc disease 
characterised by an indefinite incubation period followed by fever, 
by rheumatic pains, and by the appearance of papules which 
develop into a fungating, encrusted, granulomatous eruption. The 
disease is practically confined to the tropics and almost exclusively 
to coloured races. 

The causal organism of yaws is Trepottema pertenue (Spirochatee 
pertenuis) which morphologically is practically identical with 
Treponema pallidum. The primary lesion is of non-venereal 
origin and infection usually occurs in childhood, the organism 
entering the skin through abrasions or cut.s, most commonly on 
the legs. Bejel the non-venereal syphilis of the Bedouin 

Arabs, has certain epidemiological and clinical similarities to yaws. 
The disease is not transmitted congenitally and infection is 
regarded as occurring only once in a lifetime; it is rarely fatal. 

H. W. Kumm has brought forward strong evidence that the minute fly, 
Htppelates paihpes, is the active carrier of the causative orgtinism, Treponema 
pertenue. He has collected these insects at the rate of 500W flies per hour on 
one yaws ulcer alone. Flies will crawl under the scab and ingest large numbers 
of spirochaetes, which survive for seven hours in the anterior part of the gut 
and are probably transmitted by regurgitation. — Rep. Jamaica Yaws Commission 
for 1934, per Med. Anna., 1937, 573. 
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Diaftnosif. The Kahn, Wassermann and other serological tests used for 
the diagnosis of syphilis all give positive reactions with the serum of patients 
suffering from yaws. All the methods of staining commonly used for T. pallidum 
can be used for T. perte me. 

Treatment, The condition responds rapidly to neoarsphenamine intra- 
venously or acetarsol per os. 

Yellow Fever. A highly dangerous, acute febrile disease due to 
an ultramicroscopic filter-passing virus, transmitted by the 
mosquito, At'des cegypti (except in the case of jungle yellow fever, 
q.v.). It occurs in endemic or epidemic forms in West and Central 
Africa and in South America. Yellow fever resembles Weil's 
disease in some respects, but the symptoms are more severe and 
haemorrhages into the stomach and intestine cause black vomit 
and melaena. The average mortality rate is from 20>-30%, 

Morphology, The diameter of the virus is from 17~28 m/z. All strains of 
the virus show two major tissue affinities — ^viscerotropic and neuro tropic; when 
both arc present it is known as ^‘pantropic” virus. By repeated passage of the 
virus through mouse brain the neurotropic properties can be greatly increased 
and the virus is no longer capable of producing viscerotropic lesions. Under 
certain laboratory conditions its viscerotropic properties can be restored. The 
virus can be grown on the chorio-allantoic membrane of the chick embryo. It 
can be concentrated by high-speed centrifugation. The virus so obtained is 
inactivated by distilled water and normal saline solution, hence suspensions 
should be made in monkey serum or in. ascitic fluid. Both neurotropic and 
viscerotropic strains are inactivated by a temperature of 60®-65®, and by photo- 
dynamic action and dyes such as methylene blue or proflavine. They can 
withstand strong disinfectants such as mercuric chloride (1 in 7500) and phenol 
(1 in 150). The optimal temperature for the development of the vims in the 
body cavity of the mosquito is 26“, the limits being 18®-37®. The time taken 
for the virus to develop m the body of the mosquito varies with the temperature 
—at 37® 4 days suffice, at 21® 18 days; at 10®-! 5® the vims persists in the body 
of the mosquito without its bite being infective. 

Epidemiology, For three centuries^ at least yellow fever has periodically 
ravaged the larger seaboard towns and cities of West Africa and tropical and sub- 
tropical America. Thence it has been transferred to Mexico, the united States, 
Canary Islands, Spain, Portugal and Italy and the small islands of Ascension 
and St. Helena in the South Atlantic. So far as is known it has never invaded 
Asia or Australia. 

Two methods of diagnosis — viscerotomy and the mouse-protection test — 
demonstrated that many persons in S. America were dying of yellow fever in 
the absence of “visible” outbreaks of the disease, and that the distribution of 
the disease was much more extensive than had been thought. The mouse- 
protection test also demonstrated that the disease was occurring in the complete 
absence of the accepted vector ASdes ee^ypti. It has now been established that 
in South America to-day yellow fever is primarily a jungle infection of which 
AMes ai^vpti is not the vector and that man is not an important reservoir of the 
virus. The present position in South America is that there axe three types of 
yellow fever — the (Xgjjpfi-transmittcd urban and rural t>'pes, and the non- 
«fgv|>/i-transmitted jungle type. The first two arc acquired indoors, are likely 
to infect non-immunc persons of all ages and to spread along the routes of human 
travel. They arc relatively readily controlled by ontx-agypti measures. The 
jungle type is only acquired by forest workers, does not spread to other members 
of the community in the absence of ASdes ^egypti and spreads through the jungle 
irrespective of tlie routes of human travel, it can only be brought under control 
by the immunisation of exposed members of the population. Clinically, 
pathologically and immunologically the various forms of the disease are in- 
difitinguishahle. 

Somewhat the same position obtains in Africa, but it has not yet been estab- 
lished that jungle yellow fever exists there, although many facts strongly suggest 
that it docs. I’he potential danger of the situation is illustrated by an outbreak 
in Kordofan province, where no case of the disease had ever been recognised 
clinically before October 1940, although mou.se-protection tests had shown the 
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presence of the infection some years before. The epidemic — the greatest so 
far recorded in any part of Africa — blasted two months and involved an area of 
6000 square miles. There were 15,000 recogm’sed cases with 1600 deaths. 
— Lancet^ i/1941, 453. 

Diagnosis, In the average case fever associated with undue prostration 
and early and increasing albuminuria should at once arouse suspicion. The 
most distinctive sign is the increasing albuminuria. Albumin appears in the 
urine usually on the second or third day and reaches a maximum from the fifth 
to the seventh. In endemic regions pyrexia plus the development of heavy 
albuminuria is regarded as practically diagnostic of yellow fever. In the first 
three days of the fever the virus is readily transmitted by inoculation of 0*3 ml. 
of the patient’s blood intracerebrally into white mice, in which the characteristic 
encephalitis is produced in 7 to 15 days. More frequently it will be necessary 
to take two specimens of blood at a fortnight’s interval and establish a rise in 
the titre of protective antibody by the “mouse protection test” iq.v,) in order to 
establish the diagnosis. In fatal cases diagnosis can be made on the characteristic 
histological changes in the liver (viscerotomy). 

Mouse Protection Test. The present method is to inject 0-03 ml. of sterile 
starch solution intracerebrally into mice to fix the virus. This is fallowed by 
the intraperitoneal injection of 0*2 ml. of a 10% emulsion of the brain of a 
mouse dying of yellow fever along with 0*4 ml. of the human serum to be tested. 
Six mice arc similarly inoculated and various controls with known positive and 
negative sera. At least 6 of the 6 control mice receiving normal serum should 
die of yellow fever encephalitis in from 5 to 10 days. — ‘Stitt. 

Immunisation, An attack of yellow fever, even if so slight as to be 
clinically unrecognisable, confers a lasting immunity. I'hc "mouse protection 
test” {vide supra) which has been used to study the distribution of the disease 
is based on the fact that the serum of an individual who has had, at some time, 
yellow fever, when injected into a mouse protects it effectively against an other- 
wise lethal dose of yellow fever virus. 

Following the demonstration in 1930 that viscerotropic vinis when rendered 
neurotropic by jpassage through mice loses its virulence but still confers im- 
munity, two dififerent series of vaccinations were beg^n. In both series neuro- 
tropic mouse virus was used at first, but in America it was made leas potent by 
adding human (and later monkey) immune serum, whereas in Africa (Sellards 
and Laigret) it was given alone after attenuation by storage in glycerin. Subse- 
quently Lloyd, Theiler and Ricci used viscerotropic monkey virus attenuated 
by culture for two years on embryonic tissue, still with the addition of immune 
serum. The latest development is by immunisation with attenuated pantropic 
virus, cultivated in serum Tyrode medium, containing mixed chicken embryo. 
At first the virus vaccine was mixed with human immune yellow' fever serum, 
but since 1936^ the virus alone has been injected into thousands of persons 
without any serious reaction. 

In Africa during the past three years about 20,000 persons have been vaccinated 
against yellow fever, and not a single case of the disease has occurred in any of 
these subjects.— A. W. Sellards and J. Laigret, per Trap, Dh. Bull, 1937, HSU, 

In Brazil where the most extensive immunisation scheme has been carried 
out, a pantropic virus “17 D” which has been cultivated on fowl embryo tissue 
since 1934 has been employed. During 1937 38,387 persons were vaccinated 
with this virus, and by the end of March 1938 the number bad risen to 168,000. 
About 20% of the first 200 people inoculated at Rio de Janeiro exhibited 
symptoms attributable to the virus, but since then the reactions have been 
relatively mild. The virus used was grown in fowl embryos and mixed with 
human serum. — F. L. Soper, Bull Off, int. Hyg. publ, 1938, 30, 1197. 

Between January 1st and July 4th, 1942, 28,585 cases of jaundice, with 62 
deaths, occurred among Army personnel in the U.S, Army following the use 
of vaccination against yellow fever; between two and two ana a-half million men 
were inoculated. The form of vaccine has now been modified.—./, Amer. med. 
Ass,, 1942, n9, 1110. 

TrMtrnent, Tlwre is no specific treatment. ConvaUiHcent serum has Ixtcn 
^led but does not affect the course of the disease once symptoms have appeared. 
Careful nursing is essential and as much fluid as cun be taken is given during 
the acute illness; it is vitally important to withhold all food during the early days 
of the illness. Citrates should be added to the drinks to combat acidosis. 
Intravenous injections of i to 1 pint of 5% dextrose are of value. 
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■yello-w I^evei- 
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Incubation Period 

Quarantine of Contacts 

Isolation of Patient 

Variable 2-10—14 days. 

Immediate^ contacts kept under 
observation for 14 days. 

7 days. 

1 to 3 days. 

Nil. 

Until local process has subsided 
and all wounds or abrasions 
have completely healed. 

5 to 12 days. 

If imposed, 14 days. Infectivity 
very low. 

14 days minimum. 

(i) Benign tertian, 14 days. 

(ii) Quartan, 21 days. 

{iii) Malignant tertian, 7 to 12 
days. 

Nil. 

Nil. 

(i) To catarrhal (Koplife’s spote) 
stage, 10 to 1 1 days. 

(ii) To rash. 14 to 15 daj-s. 

(iii) Artificially serum-attenuated 
measles more prolonged, 
e.g., 17 days to rush. 

Non-inununes, 15 to is days. 

10 to 12 days, though infectivity 
has ceased by time rash has 
faded. 

14 — IS — 21 days. 

21 days. 

Minimum of 2 weeks, or 1 week 
after subsidence of last gland 
affected. 

2 to S days. 

10 days. 

1 month. 




! Incubation Period 

j Quarantine of Contacts 

Isolation of Patient 

2 to 10 days. 

Preliminary delousing and daily 
observation for 14 days. 

Two weeks after last "relapse,” if 
treated with organic arsenical 
preparations. 

14 to 19 days. 

If imposed 21 days, but infectiv- 
ity low compared with measles. 

Until rash has disappeared, i.e., 

4 to 5 days. 

1 I to 3 days. Exceptionally 4 
■ or 5 days. 

i 

j 

7 days, unless Dick tests and nose 
and throat swabbings satis- 
factory, Passive immunisation 
of all Dick positive immediate 
contacts with scarlet fever 
antitoxin controls outbreak for 
two weeks. 

4 weeks from onset if no dis- 
charges or other complications 
and mucous membranes healthy. 
Terminal swabbing for the 
haemolytic^ streptococcus is un- 
necessary in these cases. Des- 
quamation is not infective. 

(i) Variola Major (Eastern 
strain) 12 days. 

(ii) Variola Minor (Western 
strain) 12 to 15 days. 

If protected by vaccination keep 
under observation for 16 days; 
otherwise quarantine for 16 
days. 

Until all scabs have separated, 
leaving healed dry pocks. 

10 to 14 days 

Preliminary delousing and then 
daily observation for 16 days. 

Until at least a w^eek after crisis, 
i.e. 21 to 28 days. 

(i) To catarrhal stage, 7 to 14 
days. 

(u)To paroxysmal 21 to 28 
days. 

Non-immunes for 21 days from 
last exposure to infective 
patient (a child who has been 
whooping for a month is no 
longer infective). 

6 weeks from onset of catarrhal 
stage; 4 weeks from onset of 
paroxysmal stage. 

1 3 to 6 days. 

6 days. 

i 

4 days screened in mosquito 
netting. 


IS been compiled from material contained in the London County Council Pharmacoposia, 1936. 
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CULTURE MEDIA FOR BACTERIOLOGICAL 
INVESTIGATION 

Bile Salt Dextrose Broth [MacConkey’s Medium (Double Strenfjth) 
for B. coU]. Triturate 40 g. of peptone into a cream with water and add 
it to 1000 ml. of hot water containing 10 g. of sodium taurocholate. Boil 
the liquid for 30 minutes, cool, and add 10 g. of dextrose. Sterilise by steaming 
at 100“ for 20 minutes, adjust to />H 7*4, filter through filter paper into a sterile 
flask, add sterile litmus solution to colour the medium to a deep purple. Place 
10 ml. quantities into tubes containing small gas tubes and plug. Sterilise by 
steaming at 100® for 20 minutes. 

(The medium is prepared with neutral red instead of litmus.) 

Blood Agar [Citrated Blood Agar (Guy’s)]. Kill a small rabbit with 
clijoroform vapour, open up the thoracic cavity and pericardium, maintaining 
the strictest aseptic precautions throughout the operation. Insert a sterile 
plugged pipette into the heart. Apply suction to the plugged end and fill it 
with blood. Transfer the blood to a small sterile flask containing sterile glass 
beads and 5 ml. of a sterile 10% solution of sodium citrate in nonnal saline. 
Agitate thoroughly and set aside for 2 hours. Wann several tubes of sterile 
nutrient agar to 42“ to melt and transfer aseptically 1 ml. of the blood to each, 
plug, and rotate the tubes so as to diffuse the blood evenly throughout the 
medium. Slope the tubes and allow to cool. Incubate at 37® and reject any 
contaminated ones. 

Blood Serum (Loeffler). Prepare nutrient broth using a veal extract 
instead of beef. Dissolve 1% dextrose in the broth. Add 30t) nil, of 
dear blood serum (prepared as for Blood Serum Medium) to every 100 ml. 
of broth. ' Tube and complete as for Blood Serum Medium. 

Blood Serum Medium. Place freshly collectei! ox or sheep blood in a 
sterile cylinder and allow to stand for about IS minutes until the blood has 
coagulated. Separate the clot from the sides of the vessel using a sterile glass 
rod, and place the cylinder in an ice chest for 24 hours. 

Pipette off the serum in 5 ml. quantities into sterile tubes, and plug. Hea 
to 56“ for 30 minutes on each of two successive <lay». On the third day heat 
the tubes in a sloping position in a scrum inspiesator to about 72® so a« to form 
a transparent jelly-like coagulum (a higher temperature will give a turbid 
jelly). Incubate at 37® for 48 hours and reject those showing growth. Store 
the remainder in a cool place. 

Brilliant Green Agar, N.F. Dissolve extract of hcvf 3 g,, peptone lo g., 
sodium chloride 5 g., and agar IS g. in lOdU ml. of distilled water with the aid of 
heat, preferably in an autoclave. Add sufficient normal .sodium hyiiroxide to 
make pH 7*4. If clarification is desired, filter the medium while hut tlirtuigh 
cotton enclosed in gauze. Place lUt) ml. portions of the medium inti; suitable 
flasks and sterilise by heating in an autoclave for 20 minutes at la Hks. pressure. 
Dissolve dextrose 1 g. and lactose 10 g. in suiru-ieni ilistilled water to make 50 
mi. and sterilise by heating in an autoclave for 20 minuies at 1.5 Ib.s. pre.ssun*. 
Just prior to use, liquefy the medium by the aid of heat and aseptically atld 
to each 100 ml. portion S ml. of the sterile dexir(»se-lacit;se sulution, I ml. of 
sterile Andrade indicator and 0*2 ml. of a 1 : 1000 aqueous solution of brilliant 
green. Mix well and divide among six 100 mm. pe‘fri ilishte.s. (Amirnde 
Indicator', Dissolve acid fuchsin (70% dye content) 0-5 g, in ilistilled water 
100 ml, and add normal sodium hydroxide in small port to the solution 
until the colour changes from red to orange or yellow; about 18 ml. is usually 
required. Filter the solution and sterilioc by heating in nt\ autoclave for 20 
minutes at 15 lbs. pressure. Culture medium containing Andrade indicator 
is pink when hot; at room temperature it is pink when acid, colourless at /d 1 
7*2, and colourless or pale yellow when alkaline.) 

Casein-Casein Yeast (C.C.Y.) Medium (Gladstone and Fildes). 
Dispenses with meat extract and peptone. Used in either solid (agai) or liquid 
form. A good substitute for meat infusion agar and broth. Mtjst of the 
pathogenic bacteria will grow on it. For full details of method of preparation 
see G. P. Gladstone and P. Fildes, Brit. J, exp. Path,, 1948, HI, 161, 'i’he. 
following are required: — 1. Hydrolysed Cast-in: Casein 20(t g., concentrated 
hydrochloric acid 170 ml,, distilled water 110 ml.; stir quickly to make uniform 
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suspension before casein becomes solid; autoclave for | hour at 120°. When 
cold neutralise with 40% caustic soda (about 180 ml.). Filter when cold 
through pulp on a Buchner funnel. Dilute to 1 litre; add 1 % chloroform and 
shake %'igorously at intervals till chloroform is emulsified. 2. Tryptic Digest of 
Casein. Casein 200 g,, sodium carbonate 20 g., add tap water at 37° in two 
lots of 1 litre shaking after each addition. Add 100 ml. of a suspension of 
minced pancreas and 10 ml. chloroform. Shake. Adjust pH to 7'4-7’5, 
Incubate at 37° for 16 days, shaking daily. Keep pH adjusted throughout. 
Remove from incubator and stand 2 days. Filter off the white deposit of 
tyrosine crystals. To 2 litres of filtrate add 15 ml. cone. HCl in 150 ml. water; 
stcjim for 1 hour. Cool, add 40% NaOH (about 6 ml.) to make pH 7*4, Add 
1 % chloroform and shake to emulsify. 3. Extract of Yeast. Pressed brewer’s 
yeast 250 g., boiling distilled water 1 litre. Crumble the yeast into the water 
(over naked flame), stir till frothing ceases. Filter through pulp in Buchner 
funnel. Add 1% chloroform. These solutions should be kept in stoppered 
winchester bottles in the dark. 4. Sodium Glycerophosphate. 5. Glutamine. 
0-05% solution in distilled water; sterilise by filtration, keep in ice-chest; 
stock solution should be renewed at frequent intervals. 6. Sodium lactate. 50% 
solution of commerce. 

To prepare the solid medium mix 15 g. agar in 850 ml. distilled water to make 
uniform suspension and steam in autoclave for 5 minutes; then increase pressure 
to 15 lbs. and turn off heat. Remove in half an hour. To the solution while 
boiling add a boiling mixture of hydrolysed casein 35 ml., tryptic digest of 
casein 15 ml., extract of yeast 100 ml., sodium glycerophosphate 10 g., sodium 
lactate 10 ml. Add about 3*6 ml. of 40% NaOH to make pH about 9*5 (to 
precipitate phosphates in commercial sodium glycerophosphate) and steam at 
not less than 90°-95°. Allow the precipitate to settle, decant the liquid and 
filter rapidly through Buchner funnel; pulp and immediately add 2-05 ml. of 
HCl (32%, 8p. gr. 1*142) per litre. Adjust pH to 7*6 (cresol red indicator), 
add 5 ml. of glutamine solution to each litre. Sterilise in autoclave. 

'Fhe liquid medium is similar except that 850 ml. of water is used in place of 
the agar solution. Heating at an alkaline pH is not necessary, since in the 
absence of agar there is insufficient calcium to precipitate any phosphate present. 

Egg Medium (Dorset). Wash twelve fresh eggs externally with water, 
then with solution of formaldehyde and finally in methylated spirit. Allow to 
drv. Break the eggs into a sterile graduated cylinder and measure the total 
volume of mixed wdiites and yolks. Add 1 volume of sterilised normal saline to 
3 volumes of the mi.xcd eggs. Transfer to a large, wide-mouthed, stoppered 
bottle, previously sterilised. Add sterile glass beads and shake thoroughly in a 
mechanical shaker for 30 minutes. Filter through muslin. Add, if required, 
a few drops of alcoholic solution of magenta. Tube in quantities of 10 ml. Heat 
the tubes in a sloping position in a serum inspissatpr at 75° to 80° for one hour. 
Incubate at 37“ for 48 hours and reject any contaminated tubes. Cap the 
remainder with sterile rubber caps and store. 

Glucose (Dextrose) ISroth, Incorporate 20 g. of dextrose in 1000 ml. 
during the preparation of nutrient broth. Sterilisation should be carried out 
by steaming at 100° for 20 minutes on three successive days. 

Glucose Agar Broth. Rub 20 g. of powdered agar into a smooth paste 
witli 750 rnl, of nutrient broth. Heat on a water-bath and pass steam through 
the medium until the agar is dissolved. Incorporate 20 g. of d^^ixtrose and 
warm gently until dissolved. Adjust to 1 litre with hot nutrient broth. Sterilise 
i>y steaming at 100° for 30 minutes on each of three successive days. 

Caucose Trypsin Broth (Blood Cultures). Nutrient broth with \% 
glucose. After tillering add Liquor Trypsini (A. & 11.) in the proportion of 
1 of liquor to 10 of broth. 

Glycerin Blood Agar. Prepare blood scrum as described under Blood 
Rcfiirn Medium and place in sterile tubes. Add S% v/v of glycerin and pro- 
ceed as for Blood Serum Medium. 

Different percentages of glycerin are used for special purposes, but 5% is 
usually employed. 

Glycerin Broth. Nutrient broth containing 6*/o v/v of glycerin. 

Lnctosc-BIle-salt-Agar Medium (MacConkey’s Neutral Red Bile Salt 
Agar). Rub 2() g. of peptone into a paste with 150 ml. of distilled water. 
Add 10 g, of lactose and 5 g, of sodium taurocholate dissolved in 500 ml. of 
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distilled water and bring the peptone into solution with gentle heat. , Rub 20 g. 
of powdered agar into a smooth paste with some of the solution and incorporate 
the remainder. Heat on a water-bath and bubble steam through until the agar 
is dissolved; then adjust to 1 litre with boiling distilled water. Adjust the 
reaction of the medium to i>H 7*0. Thoroughly whip the whites of two eggs and 
add to the medium. Steam at 100“ for about 1 hour to coagulate the egg albumen 
and filter (using a hot-water funnel if necessary) into a sterile flask. Add 10 ml. 
of 0*5®^ vifv sterile solution of neutral red. Tube in quantities of 10 or 15 ml., 
plug and sterilise by steaming at 100“ for 30 minutes on 3 successix’e days. 

Nutrient Agar Medium. Rub 10 g. of peptone, S g. of sodium chloride, 
and 20 g. of powdered agar into a paste with 150 ml. of distilled water. Add 5 g, 
of Lab-Lemco dissolved in 500 ml. of distilled water and place in a flask on a 
water-bath. Bubble steam through until the agar is dissolved and adjust the 
volume to 1 litre with boiling distilled water. Determine the amount of sodium 
hydroxide required to adjust the medium to pH 7*4 and slowly add the necessary 
quantity of N/1 sodium hydroxide. Allow to cool to 60“, Thoroughly whip 
the whites of two eggs and add to the medivun. Steam at 100® for about one 
hour to coagulate the egg albumen, and filter (using a hot-water funnel if 
necessary) into a sterile flask. Tube in quantities of U) or 15 ml. and sterilise 
by steaming at 100“ for 30 minutes on 3 consecutive days. 

Nutrient Broth. 10 g. of i^eptone rubbed into a cream with water is 
added slowly to a boiling solution of 5 g. of meat extract (Lab-Lemco) and 
5 g. of sodium chloride in 750 ml. of water. The liquid is autoclaved for 30 
minutes at 115“ and filtered, cooled and adjusted to 1 litre. An aliquot portion 
is titrated at 37“ with N/10 sodium hydroxide until neutral to phenolphthalein 
and the calculated quantity of N/1 sodium hydroxide is then added very slowly 
to the remainder to render it neutral to phenolphthalein at 37“. The mixture 
is heated to boiling and filtered wliile hot. By the addition of N/1 hydrochloric 
acid the reaction is adjusted to pH 7*6 using phenol red as indicator. It is then 
placed in a plugged flask and autoclaved again. 

The final reaction of the broth should be between pH 7*2 and pH 7*8. 

Nutrient Broth for anaerobic test for sterility. Minced lean beef is boiled 
with water (containing a little sodium hydroxide to neutralise the meat 
acids) and the aqueous liquid decanted off. The residual fibre is repeatedly 
boiled with water until all fat and alkali are removed. The residue is drained free 
from liquid and placed to a height of 1 cm. in test tubes and nutrient broth for 
aerobic test is added, and the tubes are plugged and sterilised by autoclaving. 
After sterilisation the reaction of the medium must He between pH 7 *2 and pH 7 *8. 

Before using for anaerobic testing, the medium should he heated to 100“ to 
free it from dissolved oxygen and then cooled. 

Nutrient Broth for Rideal-Walkcr Test, see Standard Rideal- Walker 
Broth, p. 1015. 

Nutrient Gelatin Medium. Rub 10 g. of peptone and vS g. of sodium 
chloride into a paste with ISO ml. of distilled water. Add 5 g, of Lab-Lemco 
dissolved in 500 ml. of distilled water and to the mixture add 100 g. of sheet 
gelatin cut into small pieces. Heat on a water-bath and pass steam through 
the mixture until the gelatin has dissolved. Adjust the volume to 1 litre with 
hot distilled water. Ascertain the pH of the medium by titration of an aliquot 
portion with standard sodium hydroxide solution. Allow to cool to 60“ . 
Thoroughly whip the whites of two eggs and add to the medium. Steam at 
100“ for about one hour to coagulate the egg albumen and filter into a sterile 
flask. Tube in quantities of 10 ml. and plug. Sterilise by steaming at 100“ 
for 30 minutes on each of 3 successive day#. 

Peptone Water (Dunham). Rub 10 g. of peptone and S g. of aodiu.Tn 
chlonde into a smooth paste with 250 ml. of distilled water heated to and 
adjust to 1 litre with cold distilled water. Steam at 100“ for 30 minutes, filter 
through paper, tube in quantities of 10 ml. and plug. Sterilise by steaming 
at 100“ for 20 minutes on 3 consecutive days. The pH need not be adjusted unless 
the medium is intended for the isolation of cholera vibrios when it should be 
adjusted to pH 8*4. 

Potato Medium. Fairly large potatoes should be selected, well washed, 
and scrubbed with a stiff brush. Peel, and remove the **eyes". Using a 
large-siaed cork borer (preferably silver-plated, because steel will cause dis- 
coloration), cut cylinders. Then slice each cylinder from end to end, forming 
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wedge-shaped pieces. Place each piece in a sterile test tube with S small plug 
of wet sterile cotton wool at the bottom. Plug and sterilise by steaming at 100“ 
for 20 minutes on each of five successive days. 

Protein-free Broth (Uschinsky).' Sodium chloride 5-0 g., calcium 
chloride 0*1 g., magnesium sulphate 0*2 g., potassium acid phosphate 2*0 g., 
potassium aspartate 3-0 g., ammonium lactate 6*0 g., distilled water to 1000 ml. 
Dissolve and add 30 ml. of glycerin. Tube, and sterilise by heating at 100“ for 
20 minutes on each of three successive days. 

Saponin Broth (Blood Cultures). Nutrient broth with addition of 2% 
sodium citrate. Add white saponin (B.D.H.) 0-1%. Sterilise by steaming for 
half an hour on each of three successive days. To each 10 ml. add 2 ml. of 
blood to be cultured. (Final concentration of saponin 0*08%.) 

Tryptic Digest Broth (Hartley Broth). Ox heart or lean beef (free from 
fat and minced) 1 500 g., tap water 2500 ml. Mix together and heat in the steam 
steriliser until a temperature of 80“ is reached. Then add sodium carbonate 
(anhydrous) 0*8% solution (cold) 2500 ml. Cool to 45“ and add pancreatic 
extract 50 ml. Incubate at 37“ for six houm, the liquid being frequently stirred. 
When digestion is completed add 40 ml. of pure strong hydrochloric acid, 
steam for 30 minutes and then filter . Adjust with N/ 1 NaOH to neutrality with 
phenolphthalein. Bottle and steam for 20 minutes. For storage add 0*25% of 
chloroform and when cool keep in cool place. When required for use steam for 
20 minutes to remove chloroform, filter and adjust to the required reaction. 
Pancreatic Extract (Coles and Curlow) is prepared from fresh pig pancreas 
(fat-free and minced) 500 g., distilled water 1500 ml., dehydrated alcohol 500 ml. 
Shake the mixture and allow to stand at room temperature for 3 days shaking 
occasionally. Strain through muslin and filter through Chardin paper. Add 
sufficient strong hydrochloric acid to the filtrate to produce 0*1%. Allow 
to stand for several days and filter. This extract keeps indefinitely if 
stoppered bottles are used. If used at once the hydrochloric acid need 
not be added as its use is to retard the slow deterioration of the trypsin. The 
following may be substituted for 50 ml. of the above pancreatic extract, Liquor 
Trypsin Co. (A & H) 30 ml., or Bacto-Trypsin (Digestive Ferments Co.) 30 ml. 

For other media described in the text consult the Index, 
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Sterilisation, or the preparation of sterile material, is the 
removal or killin g of livin p f org anisms. Removal may be accom- 
plished by filtration througE“an5icjerjal fil ter , and killing may 
be done by, dry_ heat^ moist heat,, disinfectants or a “combination 
oriKesV methodsr The toUo\^^ are important factors affecting 
the' viability of bacteria,;:r~Temperature, the presence or abseiice 
of water, the presence or absence of food material such as proteins 
and carbohydrates, the hydrogen ion concentration of the medium, 
the presence of substances having a bactericidal action. 

Temperature. The optimum temperature for the growth 
of pathogenic organisms is 37°. Non-sporing organisms are all 
killed by heating at 60° for 1 hour in the presence of water (i.e., 
moist heat). Some succumb at much lower temperatures, e.g., 
gonococci, which are killed at 47° in a few minutes. A possible 
exception is Streptococcus fcscalis which is said to require a slightly 
higher temperature than 60°. The usual infection in preparing 
sterile material and solutions is from the hands and is 
generally a staphylococcus (such as S, albus) which may 
be killed by heating at 80° for 10 minutes. This short heating 
process is recommended as a safety precaution after packing and 
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sealing the product in its final container, provided the active 
substance is stable at that temperature. 

Sporing organisms require a higher tempiTature than non- 
sporing. No spores will survive a temperature of US'" of moist 
heat for 30 minutes (using an autoclave) or a temperature of 150° 
of dry heat for 1 hour. 

Bacterial growth usually ceases below 10° but it appears to be 
impossible to kill bacteria by low temperatures. Bacteria exposed 
to the temperature of evaporation of liquid oxygen (- lOO*"') and 
liquid hydrogen ( — 252°) are not killed. 

The following temperatures are of interest. 

0° to 1 0° Most bacteria will survive for long periods 
without multiplying. Organisms will remain 
alive longer at this temperature than at room 
temperature. 

12° to 15° Average room temperature. 

22° Optimum temperature for growing moulds and 

saprophytes. 

37° Blood heat. Optimum temperature for growing 

pathogenic organisms. 

42° to 45° Optimum temperature for enzymic reactions. 

65° Proteins begin to coagulate, and all are coagu- 

lated at 80°. 

100° Moist heat. 5 minutes kills vegetative bacteria, 

115° Moist heat for 30 minutes will ensure 

sterility. 

150° Minimum temperature for 1 hour to ensure 

sterilisation with dry heat. 

160° Plighest dry temperature which will not char 

cotton fabric. 

Hydrogea loa Coacentratioa* Bacteria have an optimum 
for growth, usually about 7*0, whilst on either side ol this 
optimum point there are limits beyond which they fail to survive. 
'Fhese vary with different bacteria. Thus:--- 


! i 

. j Acid ! 

Linnit 

i 

Optimum 

pH 

, Alkaline 
Limit 
■ pH 

B, colt 

4-4 

6-0 to 7-0 

7*8 

Vibrio cholcres 

5-0 

6*2 to H‘U 

0*6 

B, paratyphosum 

4*0 

t>2to 7*2 


CL welchti 

4*7 

— . 

i n*i 

Chr. prodigiosum 

5*0 

6*0 to 7*0 

j 8't» 

Streptococcus viridans 

7*3 

7*6 to 7*8 

: 8*3 

B. typhosum 

4*0 

6*2 to 7*2 

1 8*7 

Staphylococcus aureus 

5*6 

7-2 to 7*6 

i 8*1 
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The correct is therefore an important factor in the medium 
used for promoting growth. Thus, in the preparation of culture 
media, as in the anaerobic and aerobic broth used in testing for 
sterility and the standard Rideal-Walker broth used for testing 
the bactericidal values of disinfectants, it is important to make a 
careful adjustment to pH 7*6 to secure optimum conditions for 
growth. Conversely an unsuitable pH has an important bearing 
on the ease of sterilisation. Many pharmaceutical solutions have 
a pH at or near the value unfavourable to infecting organisms. 
Davis {Quart. J, Phar7n., 1934, 3'81) has shown that the following, 
even after gross infection with B. mycoides^ B. suhtilis, dust from 
straw packing, Cl. sporogefies and a soil filtrate, are sterilised by 
steaming for 60 minutes (the pH of the solutions undoubtedly 
contributes to the ease of sterilisation): Atropine sulphate 0*12%, 
codeine phosphate 6%, caffeine and sodium benzoate 25%, 
normal saline, dextrose 5% and 30%, homatropine hydro- 
bromide 0*6%, procaine hydrochloride 2%, pilocarpine nitrate 
3%, sodium thiosulphate 12%, strychnine hydrochloride 0*75%, 
peptone 5%, sodium salicylate 30%, hexamine 20%, amylocaine 
hydrochloride 5%, soluble barbitone 10%, calcium chloride 5%, 
morphine hydrochloride 2*5%, morphine tartrate 2*5%, phenazone 
40%. 

The majority of these solutions proved to be sterile after 30 
minutes* steaming, but this period is unreliable and should be 
extended to 1 hour. 

Methods of^Sterilisation / 

The 4th AddenduifT’ t'eVises the* methods of , sterilisation as 
given in the British Pharmacopoeia, 1932. Glass Vessels and 
Containers should be freed from grease, preferably by washing 
with soup or with an aqueous solution of sodium cetyl sulphate 
or similar product, rinsing with distilled water and sterilising by 
heating either (tz) in a hot air oven at 150® for one hour or {b) 
autoclaving at 115® for 30 minutes. When glass apparatus is 
sterilised in a hot air oven, care should be taken that both the 
heating up and cooling down processes are not too sudden. This 
applies particularly to new glassw*are. Rubber in any form will 
not stand this treatment; rubber goods should be boiled or 
autoclaved. The oven may be electrically or gas heated with 
thermo-controls, but it can be improvised. A shelf or false bottom, 
perforated or otherwise arranged for air circulation, must separate 
the articles from the bottom plate upon which the flame plays. 
It is advisable to prepare a supply of sterilised apparatus and to 
keep it in a special cupboard w^hich should be reasonably dust- 
free. Flasks and bottles for such stock should be either plugged 
with non-absorbent wool or capped with paper and tied with 
twine before placing in the oven. Other apparatus should be 
wrapped in paper (newspaper is quite suitable) or cloth. All 
wrappings must remain on until the apparatus is required for use. 
Alternatively, the apparatus (including rubber tubing, bungs and 
surgical rubber gloves) may be sterilised by autoclaving at 1 1 5® 
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for 30 minutes. The apparatus should be capped or wrapped 
before autoclaving, and, except rubber material, immediately 
dried (whilst still wrapped) in an air oven at about 60® to 70®. 
Mortars and pestles can be sterilised by well washing with soapy 
water, rinsing with sterilised water and drying by flaming with a 
bunsen burner. Pestles with w'ooden handles will not stand 
150®, since the resin-cement fixing the head may melt. 

Sterilisation of Aqueous Solutions. The 4th Addendum 
to the B.P. permits (a) autoclaving, (b) heating with a bactericide, 
and (c) filtration through a bacteria-proof filter. 

Autoclavings The official process of autoclaving is intended 
for aqueous solutions or preparations, which are placed in their 
final sealed containers and heated in steam at 115® to 116° for 
30 minutes. A single exposure to these conditions in an autoclave 
is sufficient to destroy all bacteria and spores provided that the 
temperature is maintained for that length of time. 

Volumes of solution over 100 ml. are required to be heated for 
a longer period than 30 minutes. Jackson {Pharm. «/., 1934, 181) 
gives the following periods as necessary to bring the respective 
volumes to 1 1 5°, distilled water in flat-bottomed flasks being used. 
Vol. of liquid in ml. 50 100 250 500 1000 

Time in minutes 11 15 18 23 28 

In the preparation of injection of sodium chloride and acacia, 
the B.P. requires a preliminary autoclaving at 121® to 122° for 
one hour, owdng to the poor heat conductivity of the solution, 
and the usually gross infection of the gum. The second 
autoclaving process is probably unnecessary if reasonable aseptic 
precautions are taken, steaming being sufficient. It is an advantage 
to avoid re-autoclaving as the gum tends to give a precipitate 
again. Watson {Pharm. J., i/1937, 527) gives details of a method 
for clarifying gum saline under aseptic conditions. Autoclaving 
is of special value only when used for aqueous solutions; when 
applied to the treatment of oily solutions it is only equivalent to 
heating them in a hot air oven at the same temperature. 

Autoclaves are usually fitted with pressure gauges which 
register lbs, pressure in excess of atmospheric. It is to be 
regretted that all are not also fitted with a thermometer as the 
gauges are liable to become inaccurate with use, 'Fhe only true 
check is when gauge and thermometer register the correct 
corresponding pressure and temperature. The following shows 
the temperatures corresponding to the various pressures, thus 
giving saturated steam. 

Pressure 
(in excess of 

atmospheric pressure) Temperature 


51b. 

109® 

10 lb. 

115-5“ 

151b. 

121® 

20 lb. 

126® 

25 lb. 

ISO'S'* 
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These pressures and temperatures will not coincide when 

(а) air remains mixed with the pressure steam; 

{b) insufficient water is placed in the autoclave with the result 
that the steam becomes superheated and unsaturated (under these 
conditions, aqueous solutions in unsealed containers concentration 
will occur). 

Precautions in the Use of an Autoclave 

(1) See that sufficient water is placed in the autoclave. 

(2) Do not wire ordinary rubber caps on to vaccine bottles con- 
taining the solution. The caps will burst during autoclaving. It is 
advisable to insert a thin copper or silver wire betw»^een the cap 
and bottle to provide an air vent. The cap may be wired on after 
cooling in the autoclave. This procedure, however, is not in 
accordance with official instructions to seal the container prior 
to autoclaving. Berry {Pharm. J.f i/1937, 397) gives details of a 
special rubber vaccine cap which may be wired on and will then 
withstand autoclave pressures above 10 lb., and also (JPharm. */., 
i/1938, 627) details of a special vaccine bottle which does not 
require the cap to be wired on. 

(3) Allow steam to issue freely from the steam cock for several 
minutes before shutting down in order to drive the air out of the 
autoclave. An aqueous solution in an unsealed container should 
be placed in the autoclave when the water in the latter is boiling, 
otherwise there may be an appreciable concentration occurring 
during the process of driving out the air. This precaution is 
unnecessary when sealed containers, such as ampoules, are 
treated. 

(4) Time the immersion from the point when the gauge reaches 
the correct pressure. 

(5) At the end of the period allow the pressure to come gradually 
to zero before opening up. If a sudden reduction in pressure is 
made by opening the steam cock, solutions in unsealed containers 
will boil away vigorously. The autoclave should not remain 
closed after zero pressure is reached, as further cooling produces 
a negative pressure which may strain the gauge. Moreover a 
negative pressure is quickly produced which may cause the warm 
solution to boil and burst the cap if the precautions described 
above have not been' taken. 

(б) Rubber capped vaccine bottles should be allowed to cool 
in the autoclave. If wired whilst hot, the caps tend to sink on 
cooling. 

An autoclave suitable for small scale work is the Sankey. For an account of 
this see Greenish and Holder (Pharrn. J., i/1932, 355). 

Heating with a Bactericide, This process is intended for 
preparations which cannot withstand the thermal conditions of 
the autoclave. Either 0-2% w/v of chlorocresol or 0-002% w/v 
of phenylmercuric nitrate is added. When the volume does not 
exceed 30 ml. the solution is then heated in the final sealed con- 
tainer at OB'" to 100® for 30 minutes. For larger volumes the 
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time of heating must be extended so that the contents are main- 
tained at 98° to 100° for 30 minutes. Intravenous injections must 
not be prepared by this method when a single dose exceeds 15 ml. 
The method must not he used for mtrathcccil or intracisternal 
injectio7is. 

Oily Solutions and Suspensions. These should be dis- 
tributed in their final containers, which are then either perman- 
ently or temporarily sealed so as to exclude bacteria. When the 
volume does not exceed 30 ml. they are then heated at 1 50° for one 
hour. For larger volumes the heating must continue for a longer 
period so that the whole of the solution or suspension is main- 
tained at 150° for one hour. The temporarily sealed containers 
should then be sealed. If the medicaments will not withstand this 
heat treatment, the preparation may be made by aseptic methods, 
using oil which has been sterilised by heating at 150° for one 
hour. The preparation must then be transferred to previously 
sterilised containers and sealed. 

FatS) Waxes, Soft and Liquid Paraffins may also be 
sterilised by this method. Wool fat should always be treated 
in the same way since from the nature of its source there is the 
possibility of contamination with anthrax and tetanus. Care 
should be taken not to overheat vegetable oils such as olive oil, 
since partial decomposition may occur. It is advisable and con- 
venient to allow oils to filter through filter paper whilst sterilising 
in the oven. The efficiency of the method is confirmed by 
Coulthard and by O’Brien and Parish (Quart, J. Pharm,^ llKi*), 
90, 94). Coulthard stresses the importance of ensuring that the 
oil reaches 150°, and the fact that it is unwise to rely on oven- 
temperature only The thermometer should dip into a control 
quantity of oil in the oven so that the temperature indicated would 
be that of the oil. Samples of olive and almond oils so treated 
showed no significant deterioration, no increase in the acid value 
being noticeable. 

Dry Chemicals and Powders. For these dry heat is best, 
preferably 150° for 1 hour, provided the physical characters 
(decomposition, m.p., volatilisation, loss of water of crystallisa- 
tion, etc.) of the substance permit. The chief problem is to 
obtain effective heat penetration owing to the poor c<»nductivity of 
such material, hence pow^ders should ahvays be spread out in 
a thin layer in the oven. Kaolin (like wool fiit) should ahvays he 
suspect as from the nature of its source if may contain tetanus 
spores. It is best sterilised by being spread out in a thin layer 
on paper in the oven and heated at lOU'^ to 170' for one hour. It 
may then be tipped quickly into a sterilised, wide-mouthed, 
stoppered bottle, care being taken to avoid undue exposure to 
re-infection whilst doing so, Zinc oxide may be simiUirly heated. 
(As a guide to temperature, paper and cottt)n wool turii yellow 
at about 165°). Tawell advises sterilising boric acid by prolonged 
heating at 98° in a carefully regulated oven. It is liable to undergo 
change if heated much above 100^. 
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Tyndallisation* This process is now no longer ofHcial, it 
having been deleted by the 4th Addendum. It consists in heating 
the solutions in sealed containers at 80° for 1 hour on 3 successive 
days, and is applicable to substances which are unstable at higher 
temperatures, such as salts of cocaine, atropine, etc. The process 
is based upon the theory that the vegetative forms of bacteria will 
be readily killed at 80° but that spores will survive. These, how- 
ever, will change to the vegetative form during the resting period 
and will be killed in the subsequent reheatings. The process is 
usually too long for practical purposes and has, moreover, been 
seriously criticised as being unreliable. The success of the 
process depends upon whether or not the spores actually do 
develop into the vegetative form during the resting period. Such 
development during this period will only occur if optimum con- 
ditions prevail, such as the presence of nutrient material, a suit- 
able pH and the absence of any substance having a bacteriostatic 
action. Davis {Quart. J. Pharm., 1940, 14) shows that it is 
an unreliable method for solutions of most medicaments. It still 
remains a useful method for the sterilisation of culture media 
which it is undesirable to autoclave. O’Brien and Parish {Quart. 
J. Phar7n.y 1935, 94) record the results of tests on the attempted 
sterilisation of oils by tyndallisation, using olive and almond oils 
and liquid paraffin infected with a spore-containing mixture of 
earth, hay and faeces, and they condemn the method as unreliable. 
This again is undoubtedly due to the oily medium being unsuit- 
able for development of the vegetative form. 

Filtration through a Bacteria-proof Filter, For sterilisa- 
tion by filtration the British Pharmacopoeia requires control by 
tests for sterility. This is a wise precaution, since filtration is a 
skilled operation and demands good aseptic technique. It is 
probably the best sterilisation process for large scale work and 
where efficient control is available. For isolated small scale work 
it is probably too complicated for general use. 

The process is the only one for substances such as insulin 
which are easily inactivated on heating. It can, however, be 
applied generally except where adsorption of the medicament 
may occur, as in the case of indigo carmine and methylene blue. 
'I’he adsorption of substances of this type is apparent by loss 
of colour, but the possible adsorption of other medicaments by 
the various types of filters requires investigation. Bacterial 
filters for pharmaceutical use are available in several types. The 
filter material varies and may consist of — 

(a) diiitomaceous material (the German Berkefeld, the Mandler 
and the Saludor filters. These are soft filters and must be carefully 
treated). 

(/;) pormi.s porcelain (the Pasteur-Chamberland and the 
Doulton. "rhese are hard filters and are very strong). 

(<•) asbestos pads (Scit'/ and Sterilmats). 
id) sintered glass (the Jena 5 auf 3 filter). 

(^’) collodion membrane (Cclla membranes). 
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German Berkefeld Fitters are made in three grades determined by the 
rate of flow of water; W (wenig), N (normale), V (nel). The finest grade (W) 
is suitable for pharmaceutical use. Because of the diatomaccous composition 
of the filter, adsorption of medicament from a solution may be appreciable and 
the first runnings should be rejected. 

Mandler Filters were introduced as an American substitute for the German 
Berkefeld filter. The filters are graded according to the lbs. pressure necessary 
to force air through against water. Those graded as 15 lbs. are suitable for 
pharmaceutical use, and are very reliable filters. Being of a diatomaccous 
composition, the same precautions should be taken as regards adsorption as 
with German Berkefeld filters. 

Saludor Filters are British filters and very suitable for pharmaceutical use. 

Pasteur-Chamberland Filters are made of ungla^ed porous porcelain 
and are graded as LI, L2, L3, L4, L5, etc., LI being only a clarifying filter. 
L3 will stop ordinary bacteria such as B. <oH, but for general reliability in pharma- 
ceutical work, it is advisable to use an L5. Finer grades than this are usually too 
slow for general use. Some adsorption of medicament is possible and should 
be guarded against. 

Doulton Filters of unglazedi porous porcelain arc similar to the Pasteur- 
Chamberland and have a pore diameter equal to an L5 type. Doulton filtera 
of tliis type are quite suitable for pharmaceutical use. Doulton “Dialas'* filters 
are not suitable for pharmaceutical use as they are too coarse and are highly 
adsorbent. 

For details of apparatus using the Doulton porous porcelain filter see Sykes, 
Pharm, J., i/1934, 521. 

Seitz Filters are made of an asbestos composition in various grades of which 
the E, K, Special Bacterial is the type for pharmaceutical use. They consist 
of pads which are held in special filter holders. The assembled filter can be 
worked with both positive pressure using a bicycle pump (Manteufal model), 
or negative pressure using a water pump (Uhlenhuth model). 

Sterilmats are British asbestos composition pads. Grade S.B. h recom- 
mended for pharmaceutical sterilisation processes. 

Pcsitive pressure is preferable since any leakage is outwards with less 
risk of air-borne contamination. New pads may he used for each filtration. 
They cannot be cleaned, but their price is such that their use is very economical. 
Whilst for general use these filters are cflicient, they arc open to serious objections 
for pharmaceutical use. They tend to yield alkali to solutions and may cause 
the precipitation of free alkaloid from solutions of alkaloidal salts. Solutions of 
medicaments which are sensitive to alkali, such as insulin, pituitary extracts, 
adrenaline, apomorphine, etc., should not be filtered through a Seitz filter as 
inactivation may occur. Another serious disadvantage is the traces of fibre 
which thejpads yield, and considerable difiiculty may be experienced in obtaining 
a filtrate free from such contamination. This is a serious objection lor intra- 
venous injections. It may be overcome by attaching a small sintered glass 
filter to the metal outlet of the Seitz filter. This effectively removes the fibres. 
For details of such a filtering apparatus see White, Pharm, J., ii/lB34, 355, and 
Berry, Pharm, </., i/1936, 96. 

Seitz and Steribnat pads depend for their efficiency, to a certain extent, on 
the swelling of the fibres with water, and where such awelling does not occur, as 
with strong alcohol, their efficiency may be low'ered. Adsorption of the medica- 
ment may also be very appreciable. 

Sintered Glass Filters, S auf 3 type. They are made of two layers of 
sintered or frittered glass, a very fine layer of No. S auperimposed on a coarser 
No. 3 supporting layer, the two being fused into a glass funnel. These filters 
vary considerably in pore size and each filter is issued by the manufacturers 
with a certificate giving the maximum and average pore values. Those having 
a maximum pore value of 2-5 or less are reliable bacterial filters for pi>arma- 
ceutxcal use. Those having a value of less than I -5 u will generally be found 
to be too slow. They are excellent filters for small scale work as they can be 
readily cleaned with strong sulphuric acid containing a little potassium nitrate, 
which treatment does not affect the pore size, 'rhey are not suitable for large 
scale work as the filtenng area is too small. The adaorinioti properties arc 
much less than the porous porcelain or diatomaccous filters, bor details of 
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sintered glass 5 auf 3 filters and a comparison of pore size of various filters see 
Berry, Pharm, J., i/1936, 61 and 96. 

Collodion Membrane Filters (Celia filters). These filters consist of very 
thin circular membranes of nitrocellulose and are supplied graded according to 
pore diameter. Those having pore diameters between 0*5 and 0*75^ are suitable 
for pharmaceutical use. The membranes are placed on a porous base in a special 
filter holder and a new membrane is used for each filtration operation. The 
membranes must not be allowed to dry and are usually stored in 2% formalin 
solution or in Nipagin solution. According to Thomann they will not withstand 
autoclaving but should be steamed at 100® for one hour after assembly in the 
apparatus (which has been previously autoclaved). For details, see Thomann. 

Adsorption effects are practically absent. The filters have a very high pore 
density and consequently a rapid flow. They are particularly suitable for small 
scale work. 

Cleaning Bacterial Filters* The process of filtration, using 
a ‘‘candle’^ filter, is best done from the outside to the inside. All 
impurities will then be deposited on the outside, and can easily be 
removed. After each operation filter candles should be cleaned by 
gently scrubbing the outside with a fine brush in a stream of run- 
ning water. They should then be washed by forcing water through 
in the reverse direction to that used in filtration. With long usage 
filters may be gradually choked with an accumulation of organic 
matter, chiefly dead bacteria, and drastic treatment may be 
necessary. Unmounted porcelain candles may be heated to a 
bright red in a mufHe furnace^ being afterwards allowed to cool 
in the furnace. This latter precaution is important, since too 
sudden cooling may result in the development of small cracks and 
loss of efficiency. The filters should then be well washed by 
passing a stream of water through them. The Berkefeld, Mandler 
and Saludor filters may be freed from heavy protein contamination 
by immersion in an alkaline (pH 8*5) trypsin solution at 37° 
overnight and then well washing with water. 

It should be understood that bacterial filters may allow 
organisms to pass when the time of filtration is prolonged, since 
they tend to grow through the filter bed. For an account of this 
see Horrocks, Brit. vied. J., i/1901, 60. For accounts of sterilisa- 
tion by filtration see Hunwicke, Pharm. t/.,i/1932, 350; Coulthard, 
Pharm. J., i/1933, 286 and 338; Berry, Pharm. J., ii/1937, 
267 and 294. 

Aseptic Precautions, It is an advantage to reduce the risk 
of infection of solutions for injection to a minimum during the 
process of preparation and sterilisation. It is especially important 
to take these precautions when conducting sterilisation by 
filtration, or when broth media or preparations containing them 
are being handled. 

Hands should have nails carefully attended, and kept short 
and clean, being well scrubbed with soap and water. Liquor 
Chloroxylenolis B P. Add. VI, undiluted should then be rubbed in 
for five minutes. Scrubbing with soap and water alone has no 
bactericidal value and will not sterilise the hands. It may in actual 
fact increase the number of bacteria by bringing them to the 
surface from the lower layers of skin. 
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Clothings White overalls washed at frequent intervals should 
be used and should be kept in a cupboard in the laboratory. This 
precaution lessens the danger of contamination from clothing 
exposed to street dust. 

Aiv* It is important to realise that bacteria are chiefly dust- 
bome, and any precaution which results in the removal of dust 
from the atmosphere will render the latter reponably free from 
organisms. Dust may be removed by {a) filtration or ib) steaming. 
The room should be designed so as to avoid unnecessary ledges 
on which dust can collect, and the walls, benches, floors, etc., 
should be such as to permit of frequent washing with an antiseptic. 
When filtration is relied upon, the air is usually drawn in through 
a cotton wool filter or through an oil filter, and a positive pressure 
is maintained in the room so that when a w^indow or door is 
opened air escapes outwards and dust cannot enter. The 
deposition of dust by steaming can be carried out by creating 
a slight cloud of steam from the ceiling in the room by attaching 
rubber tubing to a kettle or boiler. As the moisture settles it 
will carry the dust down. The following are results of steaming 
carried out in the serum preparation laboratory of a London 
hospital, counts being made on agar plates exposed for a definite 
time. 

Count 


Before steaming . . . . , . , , . . 15 

During steaming . , 45 

^ hour after steaming 2 

2 hours after steaming with 2 persons working . , 3 


Bacteria are not killed by this method but only carried down 
to the floor or bench. 

Restnction of number of workers* I'he laboratory should 
be restricted to those who are actual operators, as every additional 
person means extra contamination. 

For small scale work when a special room is not available, and 
the work has to be done in the ordinary dispensary, an excellent 
method is to use a case with sliding doors, similar to a fume 
cupboard (without the fume vent), the interior of which can be 
washed and is not subject to the same dust deposition as the 
remainder of the room. Such precautions are advisable if filtration 
sterilisation is employed. For similar apparatus see Gunn, 
Phann. J., i/1935, 327, 

The Dispensing of Sterile Parenteral ln|ections 

When several doses are prescribed in one container, the solution 
or preparation must contain a bacteriostatic agent in such a con- 
centration as will prevent the growth of micro-organisnts. I'he 
following are suitable: phenol 0*5%, cresol 0*3%, chlorbutol 0*5%„ 
chlorocresol 0-1%, phenylmercuric nitrate 0*001%, sodium ethyl- 
mercurithiosalicylate (Merthiolate) 0*01%, The last mentioned 
is only stable in neutral or alkaline solution. Since all these 
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substances may react with rubber, the rubber caps used for closing 
the containers must be boiled in several changes of water and 
then either boiled for 30 minutes, or stored for not less than 48 
hours in a solution containing the same bacteriostatic agent and 
in the same concentration as that used in preparing the injection, 
There are several medicaments which themselves have a pro- 
nounced bacteriostatic action. It is unnecessary to add another 
bacteriostatic agent. Examples of these medicaments are 
iodophthalein, mersalyl, leptaaol, quinine dihydrochloride and 
acid sulphate. Intrathecal and intracisternal injections must be 
dispensed only in containers each of which contains a single dose* 
This means restricting the containers to ampoules only. 

Storage of Medicaments. A simple precaution which can 
and should be taken is to keep all medicaments likely to be used 
for the preparation of injections in bottles filled with a type of 
stopper which prevents dust falling between the stopper and the 
neck, and also to reserve such stock for this special purpose by 
keeping it in a separate cupboard reasonably dust-free. Such 
stock should not be used for ordinary dispensing purposes, such 
as the preparation of mixtures, pills and powders. Most medica- 
ments when stored in ordinary stopperea dispensing rounds can 
quickly become infected in the daily routine of dusting, since dust 
will be driven between the neck and stopper. 

Sterilised Water. The B.P. Add. I describes the method 
for the preparation of sterilised water and the U.S.P. XU includes 
a special test for pyrogens in sterilised water used for parental 
injections {see pp, 

Lees and Levvy (Brit. med. «/., if 1 940, 430) have described an 
emergency method for the preparation of pyrogen-free water, 
omitting the distillation process altogether. Tap water is boiled 
with powdered activated charcoal, which adsorbs the pyrogens. 
Bicdogical tests on rabbits are used for the estimation of pyrogen 
content. 'The method is successful with Cardiff municipal water 
(Berry, Pharm, »/., i/1941, 146, 100). For a description of the 
preparation of non-pyrogenic saline solutions using activated 
charcoal see Todd, Pharm. J., i/1941, 258. The activated 
charcoal should not yield soluble matter, particularly calcium 
sails, to water. 

SterilisatioB of Surgical Dressings 

Much attention has been paid during recent years to methods 
foi the sterilisation of surgical dressings, following a report by 
h’ikies of a heavy tetanus spore infection in cellulose wadding 
dressings and by Pulvertaft (Brit. med. J., i/1937, 441) of the 
occurrence of tetanus and welchii spores in sanitary pads and even 
in so-called “sterile” accouchement sets. Cellulose wadding 
appears to be very prone to infection by pathogenic anaerobic 
spores. A committee set up in 1939 by the Royal College of 
Obstetricians and Gynajcologists investigated the problem and 
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reported (J, ObsteL Gynaec,, 1941, 394) that brown cotton-wool 
is nearly always heavily infected and white cotton- wool, though 
less heavily infected, is seldom free from spore-bearing anaerobes. 
The meth<id of manufacture (weaving, etc.) of fabrics tends to 
produce very bacteriologically dirty material, which is not easy to 
sterilise. In view of the universal use of dressings, they should 
be viewed with no less suspicion than catgut. The report of the 
committee dealing with the use of the dressings-autoclave stresses 
the importance of complete permeation of the dressings by 
moist heat maintained at the correct temperature for a proper 
time. In order to effect this, air must be removed by vacuum 
before the steam is turned on. The dressings must be packed 
loosely and never pressed down. Cotton-wool in any quantity 
should be unrolled and dealt with in loose layers. Rubber gloves 
should be packed flat, with each glove between a layer of gauze, 
and sterilised at a temperature of 105*^ for 15 minutes. The 
vacuum produced before introducing the steam should be 
equivalent to a negative pressure of 15-20 inches of mercury and 
this should be held for 5 minutes before the steam is turned on. 
When the pressure gauge reads 20 lbs. the steam valve should be 
adjusted and this pressure held for 20 minutes, then a negative 
pressure of 15-20 inches of mercury kept for 15 minutes. I’his 
will conclude the sterilisation, but the dressings will be wet. In 
order to produce dry dressings, hot dry air should be admitted 
very slowly, taking at least 1 0 minutes in the process, and it should 
be drawn through a thick layer of sterile cotton-wool. According 
to Savage {Quart, J. Pharm,, 1936, 366) dressings contained in 
packets need not be unsealed, as steam will penetrate almost 
immediately. Savage (Quart, J. Pharm,^ 1937, 451) .shows that 
there is no evidence that mixtures of air and steam are less effective 
for sterilising than steam alone, provided the spores are exposed 
to the saturated atmosphere and are really at the temperature 
they are supposed to be. Steam retains its sterilising power, even 
when superheated by 5^ or 15® or more, depending on its initial 
temperature. Possibly this is due to the fact that the essential 
feature of steam sterilisation is the equilibrium between the 
aqueous solution constituting the bacterial cell and the steam 
atmosphere, which equilibrium is attained when the steam is 
saturated with respect to the solution, not when it is saturated 
with respect to pure water. 

Heat Penetration,, Sterilisation can only be ensured if the 
steam penetrates the interior of the dressings and the temperature 
is maintained for the requisite time. It is important, therefore, 
to have some device which will register these conditions, A 
thermo-couple placed in the interior of a typical dressings packet 
and registering outside the autoclave is one such device. Savage 
(Quart, J, PAarwz., 1940, 237) recommends an earth spore packet 
placed in the interior of the dressing and afterwards tested for 
sterility. Witness tubes or tubes temoins consisting of a powdered 
mixture of some substance melting at the sterilising temperature 
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and a dye have been suggested. Tubes of this mixture are 
inserted in a dressing and permanently change colour when the 
sterilising temperature is reached. The following are suitable: — 
Terpin hydrate 'with 0*1% methylene blue melts at 115° and 
changes to an even blue colour, acetanilide (113°) and methylene 
blue and sulphur (115°). It should be noted, however, that these 
powders will only register temperature, and not the duration of 
heating which is so important. 

Tests for Sterility of Surgical Dressings* The technique 
of testing surgical dressings for sterility requires greater skill 
than testing a liquid, because it is necessary to remove the dressing 
from its wrapper without infecting the former. Rigid aseptic 
precautions must be taken and the operation conducted under a 
screen, preferably in a laboratory designed for aseptic work. 
Savage {Quart. J. Pharm.y 1940, 237) gives a description of the 
process and recommends a searing iron for burning open the 
wrapper. He maintains that it is not possible to exclude laboratory 
infection entirely. The dressing is transferred aseptically to 
sterile jars and sufficient melted “sloppy” nutrient agar medium 
poured over to cover it. The a^r medium contains 0*4% of agar 
and 2% of dextrose. Incubation should be maintained at 37° 
for 5 days. 


DISINFECTANTS 

The bactericidal or bacteriostatic efficiency of disinfectants is a 
subject 'which is assuming greater importance every year, for 
apart from their use in hygiene and surgery, their use in the field 
of curative medicine is steadily increasing. Our present knowledge 
of these substances is incomplete; the value of many published 
experiments cannot be assessed because of the omission of 
important details of procedure, yet an exact knowledge is very 
essential because of the important rdle they are called upon to 
play and the great dependence placed upon them. 

In devising tests for bactericidal action the following factors 
must be taken into account: 

(a) The concentration of the disinfectant. It does not 
follow that by doubling the concentration, the time of disinfection 
is halved. 

(b) The time during which the disinfectant is in contact 
with the test organism. This will vary with other factors such 
as temperature and concentration, but it must be recognised that 
some substances can exert a high bactericidal power if sufficient 
time be given. Thus mercuric chloride is capable of acting as a 
bactericide even in high dilution (1 in 400,000) if sufficient time 
is allowed for the action. Similarly, acriflavine requires a long 
period to demonstrate bactericidal activity. 

(c) The temperature at which the test is conducted. The 
rapidity of bactericidal action will increase with rise of temperature 
but again will vary with the substance. Thus the rapidity of 
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action of mercuric chloride is increased threefold by a rise of 
temperature of 10°, whereas that of phenol is increased five to 
sevenfold. 

(d) The organism chosen as tlie test organism. Most 
disinfectants vary in their bactericidal power towards different 
organisms. Thus, phenol is much more active against streptococci 
than against staphylococci. It is essential, therefore, to select 
one particular organism if comparisons are to he made. One 
organism, however, may exist as different strains of appreciably 
different resistance towards one particular disinfectant. Hence it 
is flxrther necessary to specify the strain of the test organism, and 
in order to get complete concordance the organism should also 
be subcultured under standard conditions through several 
generations. B. typhosum has been chosen for the Standard 
Rideal-Walker test because of the greater reliability of its strains, 
the ease with which it grows on agar and also because it is an 
organism w’hich it is desired to destroy in practice. It forms a 
fairly uniform suspension in broth culture. 

(<j) The presence of other substances Itaving a modifying 
action. The bactericidal value of a disinfectant may be consider- 
ably modified by the presence of other substances. I'hus, sodium 
chloride present in the phenol solution will increase the value, 
whilst alcohol and glycerin will lower it. Koch has shown that 
phenol when dissolved in vegetable oils has practically no value. 
McMaster (J. inf, Dts,, 24^ 378) has shown that mineral oils such 
as liquid paraffin do not produce this effect; the efficiency of phenol 
in liquid paraffin is nearly as great as in aqueous solution. The 
effect of the presence of potcin mottet such as serum, blood and 
fsecal matter is of great importance in assessing the value of a 
disinfectant. Substances which react with protein matter usually 
have a much lower bactericidal value in its presence than in 
aqueous solution. Thus, the value of mercuric chloride is reduced 
by 90% in the presence of serum. Formaldehyde and solutions 
of hypochlorites, e.g., Dakin*s solutions or compounds of a 
similar type, such as chloramine, react very quickly with protein 
and their bactericidal value drops correspondingly. Iodine will 
kill streptococci in a few minutes at a dilution of 1 in 120,f)0i) in 
distilled water, but the addition of 5% of blood r<;<|uires a con- 
centration of 1 in 1000, and 50% of blood I in 20U, to prevent 
actual growth (Fleming, Proc, roy, Soc„ Ber. B, 1924, 171). Hie 
value of crystal violet and brilliant green against staphylococci 
suffers a big reduction in the presence of serum. Phenols and 
cresols, how'ever, are very little affected by the presttnpe of protein 
and the bacteriOvStatic values of acrifiavine and related compounds 
are unaffected by the presence of scrum. Urea, uric acid, fats, 
alkalis and acids will also affect the action of disinfectants, 'rhese 
reactions in protein media arc of great importance in seleriing 
a disinfectant for a particular use. I’he uses can he very vari- 
able, for disinfectants may be required for (I) the sterilisation of 
apparatus and surgical instruments; (2) the disinfection of 
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excreta, drains, utensils, closet pans, soiled linen and the washing 
of walls and furniture; (3) the preservation of vaccines and sera 
against possible bacterial contamination in the presence of a con- 
siderable amount of soluble protein matter; (4) the disinfection of 
wounds. 

It follows from these considerations that no one disinfectant 
can be satisfactory for every purpose and it is essential to use them 
in an intelligent manner by studying the type of work required 
from them. It also follows that there can be no one standard test 
which will give the bactericidal value for a particular disinfectant 
for all the conditions in which it may be applied. 

Standard Methods of Testing Disinfectants 

There are two standard tests in use: (a) the Ri deal- Walker, 
which tests the disinfectant in aqueous solution only, and (b) the 
Chick-Martin, which tests in the presence of protein matter 
(yeast). 

The Standard Rideal-Walker Test. Was first published in 
1903 but several modifications of it have been introduced, not 
only by the authors but by other workers. Since disinfectants 
are sold on this test it is essential that the same standard 
procedure should be followed. The method laid down by the 
British Standards Institution and prepared under the supervision 
of the Chemical Divisional Council No. 541— -1934) 

is now the accepted standard. Its chief application is for 
coal-tar disinfectants. It should be clearly understood that the test 
merely indicates the value of the disinfectant compared' with 
phenol under the conditions of the test and does not enable an 
opinion to be expressed as to its value under practical conditions 
of use. Extended experience has shown that this standardised 
technique, if carefully followed, will give concordant results in the 
hands of competent workers. The strictest adherence to every 
detail is essential, and the tests should be performed under reason- 
ably dust-free conditions in the laboratory. All the factors which 
cun cause a variation in aqueous solution are standardised. 

Apparatus. The specification includes descriptions of the inoculating loop, 
tcinperaiuxe of the incubator, pipettes, medication tubes, broth tubes and 
measuring cylinders, and attention is drawn to the fact that all apparatus must 
be scrupulously dean and sterile immediately before use. 

Reagents. I’he reagents used are (1) Standard Rideal-Walker broth. (2) A 
suitable culture of Bacterium typhosum obtained from The Curator, National 
Collection of Type Cultures, Lister Institute, Chelsea Gardens, S.W.l. 
(U) Standard phenol (carbolic acid) having a crystallising point of not less than 
•10-5‘'C. 

Standard Rideal-Walker Broth 

20 g. of peptone (Allen & Hanburys" “Eupeptone’*) rubbed to a cream 
with water is added slowly to a boiling solution of 20 g. of L^-Lemco 
in 750 ml. of water; 10 g, of sodium chloride is added and the liquid 
for thirty minutes, cooled, and water added to one litre. An aliquot 
portion is titrated at 37® with N/10 sodium hydroxide until neutral to 
phenolphthalein, and the calculated quantity of N/1 sodium hydroxide is 
then added very slowly to the remainder to render it neutral to phenolphthal^n 
iit 37®. 'rhe mixture is heated to the boiling-point and filtered while hot. By 
the addition of N/1 hydrochloric acid the reaction of the solution is adjusted. 
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to i>H 7*6, using phenol red as indicator. The broth is sterilised by heating in 
an autoclave, filtered when cold, distributed into tubes each containing 5 ml., 
and again autoclaved. The final reaction of the broth is between 7-3 and 
pH 7-5. 

Method. The technique of the method is described fully in the specification 
and an example given of the method of calculating the coefficient. By this 
method the R.W. coefficient is obtained by dividing that dilution of the disin- 
fectant which permits growth m 2^ and 5 minutes but no growth thereafter, 
by that dilution of carbolic acid (1 : 95, 1 : 100, 1 : 105, 1 : 110, or 1 : 115) 
which permits growth in and 5 minutes but no growth thereafter. 

There have been many suggested modifications of the Rideal- 
Walker type of test. Details of a large number of experiments on 
common medicinal substances with one modification, using B, 
coli as the test organism (known as the “Lancet” method) con- 
ducted by W. H. Martindale will be found in the 19th Edition of 
this volume, p. 266 et seq. 

The Standard Chick-Martin Test. The original Chick- 
Martin Test was devised at the Lister Institute and first described 
in «/. Hyg.y 1908, 8, 655. It was designed to determine the 
value of disinfectants in the presence of organic matter. As 
disinfectants have frequently to act in the presence of large amounts 
of organic matter this feature of the test is of considerable practical 
importance. The organic matter in the original test was dried 
faeces, but Garrod {J. Hyg., 1934, 34, 322, and 1935, 35, 219) 
criticised it as unsuitable and recommended yeast instead. This 
recommendation was adopted in the Standard Chick-Martin 
Test as published by the British Standards Institution 
No. 808—1938). Whilst the new test gives more reproducible 
results than the old one, it should be understood that the results 
have reference to yeast only and that the presence of other types 
of protein matter may give different results. The test does, how- 
ever, give some idea as to whether a disinfectant is liable to have 
its value reduced in the presence of organic matter. 

The details laid down in the Standard Test must be strictly 
observed. 


Organism is the same strain of B. typhosum as for the Rideal- 

Walker Test. 

St^dard Broth is prepared by dissolving Lab-Lemco 10, peptone 
(Allen and Hanburys ‘Eupeptone”) 10, and sodium chloride 5, in distilled 
water 1000, boiling for 30 minutes cooling and adjusting to 1000 with freshly 
boiled and cooled distilled water. The broth is then adjusted to pH 7-6, filled 
into tubes and sterilised by autoclaving at 15 lbs. pressure per sq. inch for 
20 minutes. The final product should have a pH lying between 7*3 and 7-5. 
^ Yeast Suspei^ion. A 5% dry weight suspension of yeast in distilled water 
IS used, adjusted to pH 7. A suitable yeast is D.C.L. special moist yeast 
marketed as “Yeast for B.S.I. C/M tests” by The Distillers Co,, Ltd., Cheese 
Lane, Bristol. 


Method. A mixture of 48 ml. of a standard yeast suspension and 2 ml. of 
B. typhosum cultmre is prepared, and 2-5 ml. of this mixture is added to each 
prep^ed dilution in distilled water of the disinfectant under test and to standard 
dilutions of phenol. Subcultoes into standard broth are then made at 30-minute 
mterv^s. All these operations are done with solutions whose temperature is 
controlled by a water-bath maintained at 20“ ± 0*5®, 

, Phenol Coefficient. The phenol coefficient is calculated 

by mvidmg the mean of ffie highest concentration of phenol permitting growth 
broth cmtoes ^d the lowest concentration of phenol showing absence 
of growth izi both cultures by the corresponding mean concentration of die 
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disinfectant. The technique of the test and method of calculating the result is 
described fully in the specification. 

The Specific Actioia of Dbiiifectants* Many disinfectants 
exhibit variable bactericidal values when tested against different 
organisms. A knowledge of this specific action is of great impor- 
tance, since it governs the choice of the disinfectant likely to be 
most effective against a particular pathogenic organism. This 
specific action is very apparent in the organic dye series of disin- 
fectants and in many cases it appears to vary according to the 
staining properties of the organisms. Thus, with a mixture of 
different organisms, it is possible to select a particular disinfec- 
tant which will kill off one organism in the mixture and allow 
the others to grow profusely. Churchman (J. exp. Med.^ 1 91 2, 221 ) 
showed that most of the gram-positive bacteria are very susceptible 
to gentian violet, crystal violet, malachite green, aniline violet, 
and safranin, but that the gram-negative bacteria will grow well 
in concentrations of these dyes twenty times as strong. Later, 
he showed that by substituting acid fuchsine or flavine for the 
gentian violet type the result could almost be reversed and the 
gram-negative bacteria inhibited while allowing the gram-positive 
cocci to grow. 

The following concentrations are necessary to inhibit the growth 
of Staphylococcus aureus and colL 


- 

Staph, auretis 

' 

Cone, in 0*7% j Cone, in 
peptone water serum 

B. 

Cone, in 0*7% 
peptone water 

e&li 

■ 

Cone, in 
scrum 

Crystal violet 

I ; 4,000,000 ; I : 400,000 

1 : 8000 

1 : 8000 

Malachite green 
Brilliant green 

I : 10,000,000 ■ 1 : 40,000 

1 : 20,000 

1 : lOfm 

(sulphate) 
Brilliant green 

1 ; 10,000,000 j 1 : 30,000 

1 : 130,000 

1 ; 3500 

(oxalate) 

1 : 10,000,000 : I : 100,000 ' 

1 1 : 200,000 

I : 3500 

Flavine 

1 ; 20,000 1 1 : 200,000 

: 1 ; 1300 

1 1 100,000 ; 

Phenol 

1 : 250 i 1 : 250 

1 : 500 

1 : 500 ; 

Chloraminc-T 

Mercuric 

1 : 2000 j 1 : 250 

1 ; 2000 

1 ; 250 1 

chloride 

1 : 1,000,000 : ! ; 10,000 

' i j 

1 : 1,000,000 

1 : 10,000 ' 


General Disinfectants for Hospital and Domestic Use 
For the disinfection of utensils, fabrics, rubber sheets, benches, 
floors, drains, excreta, etc. Generally speaking, disinfectants for 
these purposes must: — 

(«) be quickly effective against a wdde range of orgiinisms, 

{b) retain their germicidal activity in the presence of much 
protein matter, such as blood or faecal matter, 
ic) be cheap and without disagreeable odour. 

These considerations result in the use mainly of phenolic disin- 
fectants for these purposes. The commercial disinfectants made 
from phenols are of the types (a) Lysol, (b) Black fluids such 
as Jeyes Fluid, (c) White fluids such as Izal. 
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Lysol or Liquor Cresolis Saponatus is official under these 
names in the British PharmacopCEia. It contains 50% v/v of 
cresol in a saponaceous solvent. Lysol is effective against a wide 
range of organisms and is probably the most suitable cheap 
disinfectant for general hospital purposes, because («) it contains 
soap whose detergent action is very useful for removing grease, 
{})) it gives clear dilutions with water, (c) it is bactericidal against 
a wide range of organisms, including both gram-positive and 
gram-negative, (d) it is less reduced in efficiency in the presence 
of organic matter than most other disinfectants. In any concen- 
tration in which it is an effective germicide it is caustic to the 
skin, and is, therefore, unsuitable for skin disinfection. It does 
not attack rubber and when strong solutions of lysol are being 
employed rubber gloves should be worn. 

To be safe, a disinfectant must be used for sufficient time and 
at an adequate concentration. The following are suitable con- 
centrations and times of contact for the varied uses of lysol: — 


Use 

Dilution and Time 

Conditions 

Scalpels, needles, instru- 
ment forceps 

Undiluted for at 
least one minute 

Rinse in sterile water 
prior to use. 

Baths, bowls, ] if can- 
bins, y not be 

dishes, etc. ) boiled 

Undiluted for at 
least one minute 

Rub thoroughly over the 
surface, using mop or 
rag in rubber-gloved 
hand. Afterwards wash 
well with tap water. 

Rubber sheets, sorbo- 
rubber mattresses 

i fl. oz. to 1 pint of 
water 

Sponge with mop soaked 
in this solution and 
afterwards ripse thor- 
oughly with tap water. 

Unboilable fabrics, jars 
for instrument forceps 

^ fl. oz. to 1 pint of 
water for at least 

1 hour 

— 

Septic towels 

1 in 3 for one hour 

— 

Washing walls and boors 

1 fi. oz. to 1 pint of 
water 

Use in a bucket with a 

1 mop. 


Black fluids and white fluids are preparations from tar acid 
fractions containing phenols of higher boiling ranges then cresol. 
They are used for large scale disinfection when a cheap product 
is wanted. Black fluids are solutions in soap and when poured 
into water give stable white emulsions. White fluids are con- 
centrated emulsions prepared with soaps, sulphonated oils, glue, 
gelatin, casein or dextrin. White fluids are usually better than 
black fluids in the presence of hard water. In the presence of 
organic matter their germicidal values are very similar. They are 
less caustic and less poisonous than lysol, but possess a more 
penetrating and persistent odour. Their phenol coefficients vary 
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with different organisms, but they are usually good general 
disinfectants and in the dilutions recommended by reputable 
makers, there is a good margin of safety. 

The following results were obtained with a typical black 
fluid: — 


Organism 

R.W. Phenol 
Coefficient 

Staphylococcus 

3*5 

Ps.pyocyanea .. . 

JB. aysenteria: ’ 

4*5 

10-0 

B. colt 

10*0 

B. typhosum 

11*0 

B. pestis 

34-0 


These black and white fluids may be used as follows: — 


Use 

Dilution 

Conditions 

Linen . . 

White fluid with Chick-Martin 
coefficient of at least 3 0 . 

1 fl. oz. to 1 pail of water. 

Leave overnight. 

Bed-pans 

White or black fluid (if heat 
sterilisation not possible). 

1 fl. 02 . to 1 quart of water. 

Thorough mechanical 
cleansing by flushing 
and scouring followed 
by the disinfectant for 
one hour. 

Excreta 

White and black flxiid. (Chick- 
Martin coefficient of at least i 
3*0.) 1 fl. oz. to 1 quart of 
water. 


Sinks, drains. . 

Black fluid. Flush with one 
pail of hot water containing 
a handful of washing soda 
and then rinse with 1 fl. oz. 
to 1 pail of soapy water. 


Floors, walls . . 

For local pollution. Black or 
white fluid, 4 fl. oz. to 1 pint. 

1 

1 


Black Fluids. — ^The British Disinfectant Manufacturers’ Association state 
that the following British proprietary disinfectants are of the black fluid type: — 
Antifect; Bactocene; Coctas; Diaolite; Excnol Superior; Hycol; Hygcnol 
Fluid Disinfectant; lalinc Special; jeyes Fluid; Kilcrobe 10/12 Black; Killgcrm 
10/12 Black; Lawes; Metro; Monsanto Black Disinfectant No, 4; Sanitas- 
Bactox; Scptol; Special Creitas; Cooper’s Standard Fluid; Vitalin No. 9t>. 

White Fluids. — ^The British Disinfectant Manufacturers’ Association state 
that the following British Proprietary disinfectants are of the white fluid type: — 
Baxol X; Botaaone No. 1 ; Exenol D.A. White; laline No. 8: Ixal; Jeyea White 
CylUn; Kilcrobe 18/20 White; Killgerm 18/20 white; Lawes L.W. 4; Monsanto 
White Disinfectant Fluid No, 1; Sanitas-ofcol; Sal-Hycol; Star White; .Sterilite; 
Supelrin White; White Bactocene; White Kerol; White Septol; Wrights 
Vetersol; Voxsan M.A.F. Disinfectant Fluid. 
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Chlorinated Lime is a cheap, effective disinfectant and deo- 
doriser for drains. 

Soaps and Detergents. Aqueous solutions of soaps vary in 
their germicidal action which is never very rapid. The chief 
value of soaps lies in their detergent and wetting action whereby 
micro-organisms can be easily washed away from surfaces rather 
than killed on them. They have little action on bacterial spores. 
Those possessing the greatest activity against non-sporing 
organisms are coconut oil, palm kernel oil and resin acid soaps. 
Ordinary soaps in aqueous solution owe their detergent action to 
the structure of their anions and such germicidal action as they 
possess is due to these. There are other “anionic*^ detergents 
available which are not soaps, such as sodium cetyl and lauryl 
sulphates (Dreft and Sulphonated Lorol are commercial prepara- 
tions containing these substances). These compounds arc 
excellent detergents and like ordinary soap, owe their action 
to the anion cetyl or lauryl. They possess some bactericidal 
action, but mainly against gram-negative organisms. There are, 
however, “cationic** detergents in which the cation is responsible 
for detergent action. Several ^ of these compounds possess 
marked germicical power extending over a much wider range of 
organisms than “anionic’* detergents and are effective against 
both gram-positive and gram-negative organisms. Anionic and 
cationic detergents are incompatible with each other and when 
solutions of them are mixed together, detergen cy and bactericidal 
action are lost. 

Types of these “cationic** detergent-disinfectants are: — 

Cetyltrimethylammomum bromide, Ci8H3a(CH3)3NBr, 
was introduced as a proprietary preparation — Ctab. This com- 
pound will ionise giving [Ci 6 H 33 (CH 3 ) 3 N]'*’ as the cation, and Br' 
as the anion. In aqueous solutions it is a powerful detergent, 
frothing readily, but the solution has a fish-like odour. According 
to Barnes {Lancet ^ i/1942, 2i2y 531) it shows great promise as a 
skin and wound disinfectant and probably as a general disinfectant. 
Its bactericidal value is reduced in the presence of serum and it is 
inactivated in the presence of soap. 

Alkylbenzyldimethyl ammonium chloride, 

i?C 6 H 6 CH 2 (CH 3 ) 2 NCl, where i? is a mixture of radicals such as 
lauryl and cetyl, etc., obtained from coconut oil. It was intro- 
duced as the proprietary preparation Zephirol or Zephiran. 
Favourable results have been reported as a skin and wound 
disinfectant. Its value is reduced in the presence of serum but 
not so far as to inactivate it (Dunn, Proc. Soc. exp. Biol.^ N.Y., 
1936, 35 f 42f7). It loses much activity in the presence of soap. 

Excretmental Disinfectants. Disinfectants used for the sterilisation of 
excreta, sputum, etc., must be substances which retain their germicidal power in 
the presence of excess of protein matter. They are usually required to act 
fairly quickly and of necessity must be reasonably cheap- The various black 
and white coal tar fluids and Lysol are generally used for faeces. Sputum cups 
should preferably be sterilised by autoclaving. 
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According to Adams {Tubercle^ 1938, 19 , 208) the following are of little 
value for sterilising sputum containing the tubercle bacillus; — Phenol in 
aqueous solution, soap solutions of chloroxylenol, and alltylbenzyldimcthyl- 
ammonium chloride solutions. Lysol, however, in a dilution of 25% wa.^ 
very cfficaceous, giving complete sterility after 30 minutes exposure. 

Economy in the Use of Disinfectants 

The Therapeutic Requirements Comnrittee of the General 
Medical Council, as a war-time measure, issued an appeal for 
the curtailment of the use of phenol, cresoi and mercury com- 
pounds as disinfectants. All these substances are wanted for 
other very important purposes. 

Recommendations. In general, bactericides should not be used when 
disinfection by heat is possible. Heat treatment is more efficient and reliable. 
Infected matter should be removed, with all due precautions by scrubbing and 
scouring, where practicable. 

Storage of Instruments and Suture Needles. These may be kept in Liquor 
Boracis et Formaldehydi N.W.F. and rinsed with sterile water before use. 
This method should not be used for hypodermic needles. 

Rubber Tubing. This should be sterilised by boiling at the time of using. 
If it is thought necessary to keep sterile tubing ready, it can be autoclaved and 
kept in a sterile towel. 

Rubber Sheeting. Scrubbing with soap and water is all that is necessary, 
unless the sheeting is known to be contaminated in an exceptional way. 
Heavily contaminated sheeting should be scrubbed and then boiled or auto- 
claved; if this is impossible it should be scrubbed and sponged over with rag 
soaked in lysol (J fl oz. to 1 pint of water) and then rinsed thoroughly with tap 
water. 

Linen. This should be boiled if possible, otherwise it should be soaked 
overnight in a dilution of a “while fluid" disinfectant having a Chick-Martin co- 
efficient not lower than 3 0 (1 fl. oz. to 1 pail of water is usually strong enough 
with a good “white fluid"). 

Baths. Lysol, undiluted, should he rubbed thoroughly over the smface, 
using a mop or rag in a gloved hand, for at least one minute. The bath should 
then be washed well with tap water. Other surgical utensils — e.g., arm-baths, 
bowls, dishes, etc., should be boiled whenever possible, otherwise they should 
be disinfected as for baths and washed finally with sterile water. 

Bed^pans. If sterilisation by heat is impracticable, thorough mecharucal 
cleansing by flushing and scouring, followed by the use of a “white" or “black" 
fluid disinfectant is recommended. 

Excreta. When direct disinfection of excreta is necessary a “black" or 
“white" fluid, having a Chick-Martin coefficient not lower than 3'0, should 
be used in accordance with the instructions issued by the manufacturer (I fl. oz. 
to 2 quarts of water is usually advisable). 

Sinks, Drains. Thorough flushing is most important. Chlorinated lime is 
a cheap and efficient disinfectant. Washing soda, 1 oz. to I <tuurt of hot water, 
may be used for cleaning glazed earthenware. A “black fluid," 1 fl. oz. to 
1 pail of water, may be used as a deodorant. 

Floors. As a deodorant, a “black fluid," i fl. oz. to 1 pail of soapy water 
may be used. For local pollution, a "white fluid” or a “black fluid," l 11. oz. 
to 1 pint, should be used. 

Phenol Antiseptics. For most purposes “black" and “while" fluids, if ul 
the same efficiency, as judged by the Chick-Martin coefficient, are equally 
suitable. The tendency of “black" fluids to cause staining, however, may be a 
disadvantage in some cases. 

Antiseptics in Wounds 

It is now generally agreed that no antiseptic has so far been 
produced which will actually kill bacteria in a wound without at 
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the same time damaging tissue and killing leucocytes. The im- 
portant role of antiseptics in wounds should be bacteriostatic; 
inhibiting the growth of infective organisms whilst permitting 
phagocytosis to proceed. This is all that is necessary; phago- 
cytosis and the natural antiseptic action of the enzyme lysozyme 
which is present in most body tissues, constitute the main defences 
against bacterial infection. Any antiseptic used should in no 
way interfere with these two processes. Fleming has shown 
that in certain concentrations some antiseptics in the presence 
of blood may actually produce conditions more favourable to 
bacterial growth than in blood without the antiseptic because 
the leucocytes are killed. Maclean {Pharm. J., ii/1932, 287) 
gives instances in which the bactericidal value of lysozyme 
is destroyed by certain antiseptics such as iodine and hypochlorites. 
Modern surgical treatment of wounds stresses as most important, 
prompt excision of the dead portions, which if allowed to remain 
may provide a good culture media for bacteria. For cleansing 
the wound of dirt, Trueta {Brit, med, J., i/1942, 616) states that 
no antiseptic is known to-day equal to soap as a means of dealing 
with contamination in a woimd and that sodium coconut oil 
soap and sodium ricinoleate are the most effective of the soaps 
for this purpose. After debridement and cleansing, the wound 
may be treated with a suitable antiseptic. Failing prompt surgical 
treatment, an antiseptic may be of great value if applied without 
delay, particularly if the wound is not deep. When infection is 
deep seated, antiseptic treatment is useless. 

The following are in use as antiseptics for wounds: — 

Acridine Derivatives, such as aciifiavine, proflavine, acrirubrine. 

Acriflavine (syn. Flavine) was introduced by Browning as an antiseptic for 
wound treatment. It was claimed that it retained its activity in the presence of 
blood or serum and that it had no deleterious effect on the tissues or leucocytes 
(Brit. med. J., ii/1917, 70). It is used as a wound dressing either as a solution 
in isotonic saline 1 in 1000 or as Emulsion of Acriflavine, B.P.C. It has, however, 
been much criticised; Fleminjg (Lancet^ ii/1917, 341) claimed that it was destruc- 
tive to leucocytes and that this action was far in excess of its bactericidal action. 
This contention seems to be borne out by the fact that woimds, after prolonged 
treatment with acriflavine, tend to become sluggish in healing. It has recently 
been criticised by Russell and Falconer (Brit. med. J., ii/1941, 378) who state that 
acriflavine solution, 1 in 1000, damages brain tissue, causing intense necrosis 
and haemorrhage, whilst proflavine sulphate (proflavine) and Acrirubrine 
(2 : 7-diaminoacridine hydrochloride) in the same concentration were not 
more injurious to the brain tissue than normal saline. These latter are accord- 
ingly recommended for the prophylactic treatment of brain wounds. The 
solutions should be buffered at j>H 6*2. There appears to be no reason for 
using acriflavine when proflavine is available. According to Albert et al. (Brit. 
J. exp. Path», 1938,_ jfP, 41) acrirubrine possesses a much lower mammalian 
toxicity than proflavine, whilst the two are approximately equal in bacteriostatic 
activity. 

All _ the acridine antiseptics showed marked specificity towards certain 
organisms, generally being most effective against streptococci, less towards 
staphylococci and quite ineffective against Ps. pyocyanea. All solutions of these 
compounds should be protected from light and it is important to note that 
cotton dressing adsorbs these dyes and immobilises their antiseptic action. 
Emulsion of Acriflavine, B.P.C., has been criticised by Garrod as a useless 
preparation because the acriflavine is in aqueous solution as the disperse phase 
in a water-in-oil emulsion and therefore cannot make contact with the wound. 
This preparation is, however, largely used as a first aid dressing. 
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PenicilHzi* An antibacterial substance obtained from cultures of PencilUum 
notatum by Fleming in 1 929, promises to become an important wound antiseptic 
as well as a potent therapeutic agent. It is developed by the mould in ordinary 
nutrient broth after 8-1 (» days incubation at room temperature and recently 
Florey and others (Z.««ce/, ii/1941, 177) have isolated it in solid but impure 
form. This product is remarkably active, inhibiting the growth of Streptococcus 
pyogenes, Staphylococcus aureus, anthrax, meningococcus and certain other 
bacteria in a dilution of 1 in 1,1)00,000 or more, gram-positive organisms being 
more sensitive to it than gram-negative. It has no observable toxic effect 
on leucocytes in concentrations which are powerfully bacteriostatic and its 
potency is not affected by blood or serum. It is not affected by pus, peptones 
or other products of cell breakdown nor by large numbers of dead or living 
organisms, which latter characters distinguish it from the sulphonamide 
compounds. It is innocuous to fibroblasts in tissue cultures and appears to 
be without toxic effect to man or animals when administered intravenously. 
It is unstable in acid or alkaline solution and should be used in neutral medium, 
although it will not retain its activity even then for more than one month. 
Excellent reports of its efficacy in indolent wounds have been published. 
According to Fleming it compares with the sulphonamide compounds as 
follows: — 



Smallest concentrations showing no growth 

Streptococcus pyogenes 

Staphylococcus miteus 

Penicillin 

Sulphathiazole . . 
Sulphapyridine. . 

1 in 800,000 

1 in 200,000 

1 in 50,000 

1 in 320,000 

1 in 80,000 

1 in 10,000 


The fact that the impure penicillin only affects leucocytes in a concentration 
of 1 in 250 while a concentration of 1 m 2,000.000 shows some inhibition of 
growth of the common pyogenic cocci makes it likely that it will be extremely 
valuable for wound treatment. 

Sulphonamide Compounds. Although not directly bactericidal, these 
compounds appear to stimulate phagocytosis and bring about a selective 
bactericidal action. I'hey have been extensively tried in pyogenic wounds. 
They are inhibited to some extent by organic matter, particularly if the pro- 
ducts of extensive tissue breakdown are present, but even in the presence of 
pus, their local application reduces the streptococci, staphylococci, coiiforms and 
spore-bearing anuirobes in wounds. According to Miles {Lancet, ii/1941, 
507), there is every justification for their early employment in the treatment of 
wounds by direct applic.ation as a powder, for even if they fail to destroy the 
bacteria, they may prevent their multiplication and thereby permit the delays 
in full surgicjil treatment. Oral administration of thovse drugs has proved 
ineffective against gas-gangrene organisms, but local application with the solid 
di ug ha.s been most effective. CL WeUhii infections nave been most success- 
fully treated, CL septique less and CL oedematiens least. Sul phathi azole has 
proved superior to sulphanilumide and sulphapyridine against these three 
organisms and on balance against streptococci, pneumococci and staphylococci. 
Sulphathiazole appears to owe some of its local efficacy to its moderate solu- 
bility, which lying midway between that of sulphanilumide and the more 
insoluble sulphapyridine ensures that it goes into .solution slowly but in effective 
concentration.s. It will be carried away in the circulation, and Hawking {Brit, 
vied. i/1941, 511) has suggested that the local concentration should be 
supplemented by oral administration of the drug. 

Certain conditions may hinder or completely abolish the .antiseptic effect of 
sulphonamide drugs, T'he number of bacteria present has a depressing in- 
fluence, as also have a large number of dead bacteria. The same hindering 
effect has been shown with peptones and pus fluid. In the latter medium, 
sulphapyridine even in a dilution of 1 in 64 fails to inhibit streptococci (Fleming, 
Pharvi. J., ii/194(), 162). Sulphonamide drugs, therefore, may not be very 
effective in highly septic wounds, but could be used with advantage after surgical 
treatment of the wound if secondary infection is feared. 

LLa 
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Hyipochlorites. Hypochlorites, mainly as sodium hypochlorite solution, 
came into use as wound antiseptics during the 1914-1918 war as a result of 
the work of Carrel and Dakin. They depend for their bactericidal action on 
their available chlorine, probably as hypochlorous acid, which acts rapidly on 
bacteria and on most protein matter. Because of this latter reaction, hypo- 
chlorite solutions soon lose their activity in wounds, and it is necessary 
continually to sui>ply fresh solution in order to maintain it. Dakin* s Solution is 
an aqueous solution of sodium hypochlorite containing of available 

chlorine and buffered with boric acid to a pH of about 9*7. This is a reasonably 
stable preparation and not sufficiently alkaline to be irritating in the wound. 
It is generally used as a 2% solution for continuous irrigation. This pro- 
cedure is necessary because the available chlorine is rapidly exhausted by 
interaction with the proteins of the tissues. Its value as a wound antiseptic 
has been adversely criticised by Fleming {Brit, med, J., i/1940, 631) who states 
that its only important action is a lymphagogic one, causing an increase in the 
rate of transudation of fluid into the wound and tending to drain the infected 
area. Recently hypochlorite solutions prepared by electrolytic action have 
been claimed as superior to Dakin’s solution in wound treatment, but the 
validity of such claims is doubtful. For a method of preparation of electro- 
lytic hypochlorite solution see Sykes, Public Pharmacistf 1942, 2, 90, 

Eusol is a solution of calcium hypochlorite prepared by digesting bleaching 
powder in water, filtering and dissolving boric acid in the filtrate. Whilst it 
IS an active bactericidal solution it is unstable and can, with advantage, be 
replaced by Dakin’s Solution. 

Chloramine (Chloramine-T). A 2% aqueous solution is used as a wound 
antiseptic, is non-irritating and very stable. It is inactivated less quickly by 
protein than Dakin’s solution but also acts more rapidly. 

Azochloramid (N-N-dicliloroazodicarbonamidine). A proprietary sub- 
stance, reacting more slowly than chloramine-T with protein matter (Schmelkes 
and Homung, J. Bact., 1935, 323). It is claimed to be non-irritating 

and also to be effective in blood serum and therefore useful as a wound dressing. 
It is used as 1 in 500 solution in glycerin triacetate or 1 in 1600 and 1 in 3300 
solutions in isotonic buflered saline solutions. According to Russell and 
Falconer the triacetin solution should not be used in brain surgery. 

Iodine. Whilst a very good disinfectant for intact skin it may be unreliable 
as a wound antiseptic, particularly in the presence of much blood. Fleming 
(Proc. roy. Soc., Ser. B., 1924, 171) has shown that in the presence of 50% of 
blood, a concentration of 1 in 200 is required to inhibit streptococci, although 
in aqueous media without blood, 1 in 120,000 will kill these organisms. 

Hydrogen Peroxide owes its effect in wounds largely to the mechanical 
action of the liberated oxygen in cleansing suppurating wounds by disturbing the 
deposits of pus. According to Russell and Falconer it should never be used in 
brain surgery as it causes fragmentation with consequent haemorrhage of the 
cerebral tissues. 

Chlorophenols. The substitution of chlorine in the benzene ring of a 
phenol considerably increases the bactericidal effect towards certain organisms, 
Trichlorophenol, chlorocresol (p-chloro-jw-cresol) and chloroxylenol (p-chloro- 
m-xylenol) have all been recommended as wound antiseptics. Their bactericidal 
and bacteriostatic values are reduced by protein matter, more so than is the 
case with phenol and cresol. Chloroxylenol is used as a solution in soap in 
many proprietary preparations and as Liquor ChloroxylenoUs B.P. Add, VI, Its 
main use is for the sterilisation of intact skin for its bactericidal value is con- 
siderably reduced by the presence of blood, or serum. For the treatment of 
wounds it is used undiluted and probably retains sufficient bacteriostatic 
value to be useful. It is very effective against haemolytic streptococci but 
much less effective against staphylococci and still less against Ps. pyocyanea. 
Colebrook (J3 mZ/. war Med.^ Vol. II, No* 2, 1941, p. 73) recommends for the 
suture line at the first dressings of a clean wound as follows: — If any washing is 
required use a 20% solution of chloroxylenol. If no washing is required dust 
with sulphanilamide powder as a precaution against hospital infection and 
cover with a dry dressing. 

Bismuth and Iodoform Paste (B.I.P.P.). This has been used in wound 
treatment, the paste being applied as a thin covering over the wounded surface 
which is then dressed in the usual way. Excellent results in the treatment of 
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acute osteitis. — Shaw, Lancet^ 1 / 1933,250. Tropical ulcer well treated.— -Kerby, 
Lancet, i/1 932, 237. Garrod (Pkarm. J., i/1935, 323) states that it has no 
in vitro action on either streptococci or staphylococci. 

Zinc and Iodoform Paste (Z.I.P.P.) has been recommended as an im- 
provement on B.I.P.P. Excellent results reported on over 300 wounds, in- 
cluding open fractures. No cases of gas-gangrene, iodoform poisoning, dermatitis 
or maggot infestation. The replacement of the zinc oxide with zinc perioxidc 
was not satisfactor 3 '. — Connell, Lancet, ii/1940, 22. 

Stetilisation of the Skin 

Proper disinfection of the unbroken skin is of real importance 
to the surgeon, midwife and all engaged in the handling of sterile 
material. The skin is no longer regarded as a mere mechanical 
barrier against bacterial invasion, but possesses a biological 
mechanism whereby it can free itself from organisms which do 
not constitute its own natural bacterial flora. These latter consist 
mainly of staphylococci and diphtheroids and no washing or 
scrubbing with soap and water will remove them. Colebrook 
(J. Obstet. Gynaec. Brit. Emp.^ 1933, 40, 966) investigated the 
problem of killing hsemolytic streptococci on the skin in gynaeco- 
logical practice. He concludes that ordinary yellow househoUl 
soap is a more efficient killing agent for streptococci than toilet 
soaps and soft soap, and the effect is not due to the /jH of the 
soap. There is, however, no margin of safety in merely washing 
the hands with such soap. After washing the hands with soap for 
a minute and then soaking for 3 minutes in any of the following 
solutions, sterilisation was not accomplished, for staphylococci 
could still be cultivated from the skin: — 

Mercuric Chloride . . . . 1 in. 1000 

Lysol . . . . . . 1 in 160 

Formalin . . , . , . 3% in 5% Glycerin. 

Complete elimination of organisms was obtained by using: — 
Crystal Violet, I in 200, in 30 minutes 
Brilliant Green, 1 in 200, in 30 minutes 
Lysol, 1 in 160, in 5 minutes 
Chloramine -T, 1 in 100, in 3 minutes 
Aqueous Iodine, 1 in 50 with 3% Kl, in 1 minute 
Dettol Paste in 2 minutes 
Undiluted Dettol in 1 i minutes. 

Iodine, chloramine-T and Dettol (or Liquor Chloroxylenolis, 
jB.jP. VJ) stand out clearly as efficient skin sterilisers because of 
the rapidity and completeness of effect. Rapidity of effect is essential 
as it is inconvenient for the operator to have to wait for long 
periods. 

Lysol, in effective concentration, is too irritating to the sldn and tiicrein 
lies the danger that the operator may be tempted to dilute beyond the effective 
concentration. Iodine is unsuitable for continuous use, mainly because of 
the risk of toxic dermatitis. It is, however, eminently suitable for preopera- 
tional use. A distinction should be drawn between the bactericidal value 
of iodine on the skin and its use in wounds, for in the latter its value is 
greatly reduced. It requires a strength of 1 in 120 in 50% of blood to prevent 
the growth of streptococci, whilst 1 in 120,000 in water will kill these organisms 
in 3 minutes. 
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Liquor Tinctorium, B.P.C., contains the same proportion of crystal violet 
and brilliant green as the solutions mentioned above and apparently is not of 
outstanding merit. 

Iodine and Chloroxylenol Solutions, according to Colebrook, give 
protection to the skin from subsequent infection with haemolytic streptococci for 
several hours, whilst lysol 1 in 160 and mercuric chloride 1 in 1000 only for 
30 minutes. For general use as skin disinfectants, therefore, preparations of 
chloroxylenol would appear to be the most suitable. 

Alcohol has an extensive use as a skin disinfectant. Its optimum strength 
for this purpose is 70%, but its action is unreliable, particularly if the skin is 
greasy. 

Chloramine-Tin 1 % solution has come into use as a reliable substitute for 
odine for swabbing the skin prior to an injection. 

CarboUfuchsine as a paint containing 5% of phenol is an excellent bactericide 
and fbngicide for skin infection. Excellent results with ringworm. — Pillsbury, 
Arch. Derm. Syph., N.Y., 1942, 45, 61- ^ 

Mercury Compounds. Mercuric chloride and^ mercuric iodide have 
long had a reputation for efficiency in the steriljsation of the skin. Their 
bactericidal action, however, is very slow and their bacteriostatic action very 
pronounced. This latter action may interfere with tests for sterility and ha*s 
given false values to tlie bactericidal efficiency of mercury compounds. They 
are, therefore, unreliable as skin disinfectants. The newer organic mercury 
compounds, such as phenylmercuric nitrate and mercurochrome are similarly 
unreliable. 


Sterilisatioti of Atmospheres 

The problem of the sterilisation of atmospheres presents itself 
in two forms: — 

(a) to sterilise the atmosphere and the surface of the contents 
of a room in the absence of individuals living in it. This 
can be done fairly effectively with vapours of formaldehyde, 
sulphur dioxide, phenol or cresol, but no individual could 
withstand such an atmosphere for even a few seconds; 

(b) to sterilise an atmosphere, and to maintain its sterility 
without rendering it toxic to human beings or animals. 

Lister, in 1871, attempted to produce a sterile atmosphere in 
the operating theatre with his carbolic spray, but later abandoned 
it, because he recognised that it was not effective except in such 
a high concentration as would make it intolerable to breathe. 
Since Lister’s time the urge to find a reliable method has increased, 
and much work has been done and data obtained, but until quite 
recently no really practical solution to the problem was apparent. 

There are tw'o main types of air infection; in one the bacteria 
are dry, and are generally associated with dust particles. In this 
case the flora can be very mixed, and consists mainly of non- 
pathogenic aerobes, but may contain such pathogens as haemolytic 
streptococci, and anaerobes such as tetanus and the gas-gangrene 
organisms. The other type of infection is in the form of droplets 
enclosing organisms expelled from the respiratory tracts of human 
beings and animals. The air in sanatoria has been shown to 
contain living tubercle bacilli, and that of fever wards to have the 
causative streptococcal organisms present. The problem has 
suddenly become of national importance because of crowded air- 
raid shelters, places which generally were not designed for long 
habitation and a dense population. 
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Aerosol Mists. 

Spraying the air in these places with solutions of bactericides in the form of 
coarse spray is a useless method, but such solutions in the form of aerosols or 
mists (spray in which the droplets are approximately of colloidal dimensions) 
may show marked bactericidal i^ower. Surprising results have been obtained. 
Thus many powerful bactericides usually credited with high bactericidal 
values such as amyl-7«-cresol, o-j^henylphenol, lysol and chloroxylcnol proved 
very disappointing as aerosols, being either ineffective or too irritating for use. 
On the other hand, some substances, such as resorcinol, w^hich normally 
are not regarded as being very potent, proved very efficient when the solutions 
containing them were properly formulated. A most effective preparation 
is 10% of hexylresorcinol in propylene glycol and containing 0-05% of 
iulphonated lorol (Twort, ./. H.vg., Camh.^ 1940, 40^ 263). This solution 
is too expensive for large-scale work, but a cheap and very effective 
substitute is sodium hypochlorite. In dealing with the problem of air-raid 
shelters, Andrewes {Lancet, ii/1940, 770) finds that 5 ml. of a 0*5 to T0% 
solution sprayed into the air will rapidly kill 95% of haemolytic streptococci, 
influenza virus and other organisms suspended in the air in a room of about 
1000 cu. ft. capacity in 10 to 15 minutes. This represents a concentration of 
1 part of hypochlorous acid gas in 1-2 million parts of air. If properly atomised 
this quantity of solution should last in that size room for 30 minutes, but if 
loss occurs through ventilation, it may be necessary to atomise continuously. 
In this concentration hypochlorite mists are not unpleasant and have deodoris- 
ing properties which are useful. A mist causing irritation to the conjunctiva 
or respiratory tract should be regarded as too strong. Hypochlorite mists will, 
however, attack metal and should not be used in the vicinity of electrical 
equipment. They also tend to become ineffective when the air is very dry 
or if they are mixed with the vapours of phenols and cresols. 

Organisms enclosed in droplets are very susceptible to bactericidal mists, 
whilst bacteria on dust or on surfaces are rhuch less susceptible. 'The design 
of the spraying machine is most important. All operate on the perfume spray 
principle with a baffle plate to catch and retain the larger inert droplets. 
Hypochlorite solutions cannot be used in metal sprayers, Andrewes {Lancet. 
ii/1940, 770) and a circular issued by the National Institute for Medical 
Research, give details and dimensions of a simple box spray which can be 
operated by power or by a foot pump for use with hypochlorite solutions. 
Whilst the main use of bactericidal mists is against droplet infection, it is 
obviously impossible to kill the organisms so instantaneously as to prevent 
infection by what may be termed projectile inoculation, whereby the uninfected 
person receives infection in a space of a second due to a cough or a sneeze. The 
same conditions apply to a chlorinated swimming bath. This can only be 
prevent by masking the infected persons. An aerosol mist can, however, reduce 
a floating droplet population of pathogenic organisms and materially minimise 
the risks of infection. 

Dust, 

Bacteria associated with dust are^ usually unaffected by aerosol mists. Dust 
on floors can be prevented from rising by treating the surface once a month 
with spindle oil (crude liquid paraffin). This method has been recommended 
for hospital wards and for bedclothes (including blankets), (Thomas and h'nde, 
Brit, med, J,„ i/l941, 953). Tubercle bacilli, hajmolytic streptococci and 
diphtheria bacilli arc amongst those which may survive in dust. 

Ultra-violet Li^ht. 

Ultra-violet light is very effective against bacleria in liquid droplets and on 
very fine particles (Andrewes, Lancet^ ii/1940, 770). When on dust particles, 
however, bacteria appear to be highly resistant. The results under practical 
conditions, such as in hospital wards and operating theatres, have been variable. 
It is necessary to have some form of air filter in the duct leading to the ultra- 
violet lamp with a forced draught arrangement. It has been possible to obtain 
air almost or wholly free from bacteria at the exit of the duct. Such a system 
has been used in a number of trials in operating theatres. It does not appear to 
be a practical method for large air-raid shelters because of the cost of installation 
and maintenance. 
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RADIUM 

Radium (Ra - 226*0) is a disintegration product of uranium 
and is therefore found in all uranium minerals, such as pitchblende, 
which contains about 80% of uranium oxide, carnotite, potassium 
uranyl vanadate, etc. The ratio of radium to uranium in the 
minerals is about one to three million. Owing to the minute 
proportion present, the separation is a lengthy and expensive 
process. If the mineral contains no barium, a small quantity of a 
soluble baritun salt is added to it, and the barium is then separated 
by the usual chemical methods. The whole of the radium associates 
itself with the barium, which it closely resembles. The radium is 
then separated from the barium by repeated fractional crystallisa- 
tions of the chlorides or bromides, the radium halogen salts being 
less soluble in water and dilute mineral acids than the correspond- 
ing barium salts. Its chief compounds are the hydroxide, 
Ra(OH) 2 , the halides, RaClg, RaCl2,2H20, RaBrs, RaBr2,2H20, 
the nitrate, Ra(N 03 ) 2 , the sulphate, RaS 04 , and the carbonate, 
RaCOa. Both in chemical properties and appearance, all these 
compounds closely resemble the analogous barium salts, the most 
stable being the sulphate. 

The radioactive elements possess, in addition to the normal 
physical and chemical properties corresponding to their position 
in the periodic group, the property of radioactivity, that is, of 
emitting radiations, the atom spontaneously disintegrating until a 
stable atom (an atom which is not radioactive) is formed, the final 
result of disintegration being certain of the isotopes of lead. 

Radium was first prepared by Madame Curie and M. A. Debierne (1910) in 
the pure basic condition by electrolysing a solution of a radium salt, using a 
mercury cathode. The 25th anniversary of the discovery of radium by M. 
Pierre Curie and Mme. Curie was celebrated at the Sorbonne on December 
26th, 1923. A Bill passed by the French Government granted Mme, Curie a 
pension of 40,000 francs a year. 

Distribution. Although from time to time various pitchblende 
and other uranium-containing ores have been mentioned as being 
worth operating for radium both in this country and abroad, it is 
stated that about 95% of the world’s output was obtained from 
the uranium ore deposits in the Belgian Congo (Haut Katanga). 
Recent discoveries in Canada of rich sources of radium are, 
however, altering the situation. The pitchblende deposits in the 
Great Bear Lake district in the North-West Territories, which 
constitute the Empire’s most valuable source of radium and 
uranium, have been worked for a number of years. The ore, which 
also carries important quantities of silver and copper, is con- 
centrated locally and sent by aeroplane to a refinery at Port Hope, 
Ontario, where radium bromide and sulphate, uranium nitrate and 
oxides, polonium, silver-copper concentrate and silver-cobalt- 
copper-nickel concentrates are produced. The radium produced 
in 1937 and 1938 amounted to 23,770 mg. and 70,000 mg. respec- 
tively whilst the uranium compounds produced in 1937 totalled 
546,000 lb. Owing to war conditions the production of ore from 
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Great Bear Lake has been suspended, but the Port Hope refinery 
is continuing with the stocks of ore already in hand. 

Commerce. The radium salt now chiefly in request is the 
sulphate which is most suitable for the preparation of radium 
applicators, the chloride and bromide being preferable for 
emanation purposes. The price of radium rose from £2 to £5 
per milligramme in 1904, to £12 in 1906, £27 in 1910, £30 in 
1912, and £36 in 1914; by 1922 it had dropped to £22 per milli- 
gramme, with a further fall to £14 in 1923, the price in 1935 being 
£12, and the market price in 1937 was approximately £6 per 
milligramme, being forced down by the Canadian supplies. In 
1938 the Government was reported to have placed an order in 
Canada for 11 g. of radium at a cost of £200,000. 

A large supply of radium for hospital use was purchased by the 
Radium Commission set up in 1930. This radium is loaned to 
various centres under controlled conditions. The total amount pul 
at the disposal of the Radium Commission by the National Radium 
Trust was approximately 2 1 g. which is on loan to thirteen national 
centres, and five regional centres, the M.R.C. and the N.P.L. The 
Commission also exercises jointly with the King’s Fund control 
over 3 one-gramme units at the Cancer, Middlesex and University 
College Hospitals. The total quantity of radium available in the 
country in September 1939 was over 100 g. 

Radium Standard {International)* This consisted of 21 *09 
mg. of radium chloride made by Madame Curie and stored in a 
thin sealed glass tube at the Bureau des Poids et M<Ssures at 
Sevres, Paris. Another International Standard was kept at the 
Academy of Sciences at Vienna. Duplicate standards were in the 
hands of governments of other countries. 

The British Radium Standard is kept at the National 
Physical Laboratory, Teddington. It contains about 20 mg. of 
pure radium chloride. The activity of specimens should be 
expressed in term.s of metallic radium instead of bromide, to 
prevent misunderstanding regarding the presence of other elements 
as well as the 2 H 2 O in crystallised radium bromide. The activity 
is proportional to the number of radium atoms present and is 
independent of the chemical compounds in which they are 
combined. 

Standard Solution of Radium* Sealed tubes are made 
containing 1/100,000 mg. of radium as metal in 10 ml. 

In estimating radium in samples of its salts use is sometimes made 
of a measurement of emanation, if the amount is too small for direct 
estimation by y ray methods. The specimen should be dissolved 
in 100 ml. of water, some pure hydrochloric acid being added; 
of this 5 ml. should be diluted to 1 litre, making 1 mg. in 20,000 ml. 
of water, or 1/20, 000th of a milligram in 1 ml. If 1 ml. be diluted 
to 50 ml. the strength will be approximately that required for the 
electroscope, and a comparison may be made with the standard. 
To calculate the radium to pure crystallised bromide multiply by 
the factor 1’867, 
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Characters of Radium. Radium should be placed below 
barium in the Mendeleeff series, and on the same line as thorium 
and uranium. These three radioactive elements have the highest 
atomic weights. Radium is divalent. Its spectrum resembles those 
of the alkaline earths. Its emanations affect a photographic plate 
and cause fluorescence in substances such as barium platinocyanide, 
zinc sulphide, calcium sulphide, fluorspar, willemite, diamond and 
ruby. They promote certain chemical reactions, such as converting 
oxygen into ozone, and discolour paper arid glass. They also affect 
the skin and produce painful, slowly healing sores. 

Electrical Properties of Radium. The rays emitted by a 
highly active preparation discharge a charged gold-leaf electroscope 
even through an inch or more of iron, zinc or lead — 5 milligrams 
will do this at a distance of a few yards. This occurs whether the 
charge on the leaves be + or — . All three types of radiation from 
radium have the effect of ionising air in the electroscope, breaking 
the molecules into constituent ions, each of which is electrically 
charged + or — . These charged particles collide with the charged 
gold leaves, and such as are of opposite sign to the charge on the 
leaves neutralise a corresponding amount of electricity on the leaves. 

The rays are of (at least) three main types:— The a-particle, 
which is a positively charged atom of helium, is the least pene- 
trating of the three, and is absorbed by thin screens of paper or 
mica, or by about 3 inches of air. It is expelled with a velocity 
equal to about one-twentieth that of light. The j5-particle is an 
electron or unit of negative electricity with an apparent mass of 
about rsW the hydrogen atom. Its velocity of expulsion varies 
from one-third to almost equal to that of light, and it can penetrate 
a sheet of lead of about 3 mm. thickness. The gamma-ray 
carries no charge and, like X-rays, is a wave motion propagated 
with the velocity of light and is much more penetrating than 
either the a-or jS-particles. 

The average life of radium is probably about 2000 years. In 
other words part of a given mass of radium changes annually. 

The genetic relation between uranium and radium has been 
established. There is always a definite proportion of radium to 
uranium present in uranium minerals — for every 1 part of radium 
there always exist 3,000,000 parts of uranium. 1/ A for uranium 
is 8,000,000,000 years (current figure gives 6*75x10®, i.e. 
6,750,000,000 years). The average life is always 1*443 times the 
time T known as the period required for the quantity of the 
element to be diminished to i value. Thus the i value of radium 
IS 1580 years and 1580 X 1*443 = 2280 years, i.e., the average 
life of radium. For the emanation the average life— 3*85 daysX 
1*443=3*52 days. 

Action of Radium. All the rays emitted by radium can 
produce effects on living tissue. These effects are similar in nature 
whichever type of radiation (alpha, beta or gamma) is used, and 
all degrees of cell damage may be produced up to the complete 
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death of the cell. Although it is true that there is no tissue in the 
body that cannot be destroyed by exposure to any of the radiations 
of radium in sufficient dosage, the sensitivity of the different 
tissues and organs varies greatly. Among the more sensitive of 
these are the essential glandular cells of the testes and ovaries, the 
leucocytes, especially the lymphocytes and lymphatic tissues 
generally, the hjemopoietic tissues, the sldn and mucous membrane, 
the secreting cells of the salivary glands, the conjunctiva and 
cartilage. 

Among the tissues more resistant to the radiations of radium are 
muscle, nerve tissue, the liver and the kidneys. On the skin an 
inflammatory reaction is caused which, when it stops short of 
vesication, is tenned “erythema.” The erythema is accompanied 
by epilation of hairy parts and depression in the activity of sweat 
and sebaceous glands. It subsides in a few days, and an almost 
normal skin remains, perhaps somewhat abnormally dry. Larger 
doses cause vesication, and still larger doses necrosis of all the 
layers. Ulcers so produced are extremely difficult to heal and are 
often very painful. The effects described are those produced by 
large doses applied in a short period of time, such as are used in 
radium therapy. Repeated small doses, such as are sustained by 
those who have to handle radium in the course of their work, 
produce somewhat different effects, namely, dryness, hyper- 
keratosis and warts, fissures, and in some cases, eventually, 
epithelioma. In both types of exposure, but more commonly in 
the chronic t>’'pe, telangiectases may follow. 

The effects upon mucous membranes are principally inflam- 
matory. Cystitis, proctitis, vaginitis and other inflammations of 
the mucous membrane are commonly .seen after therapeutic 
irradiation by radium, and perforation of hollow organs may follow. 
The action upon the sexual organs results in the destruction of the 
spermatogenic and oogenic cells, with consequent sterility. So far 
as is known, the internal secretory cells are not affected, and, in 
the male, sterility is not accompanied by impotence. Appreciable 
changes in the blood cells are only observed after large df>ses or 
repeated exposure to small doses as in the case of persons who 
habitually have to handle radium. The first effects arc upon the 
leucocytes, the total number of which is reduced. While all forms of 
leucocytes suffer .some reduction in their number, it is found tliat 
the lymphocytes suffer most, and these cells may form only 5 to 
10% of the total count. The red cells and htemoglobin may he 
moderately reduced, the colour index tending to fall. However, in 
chronic exposure to radium radiations there is proliably a stiigc 
in which both red cells and haemoglobin are increa.sed slightly 
above normal, and the colour index may be above unity. Aplastic 
anaemia is said to be an end-result of repeated exposure to sinsll 
doses of radium radiations. 

{For further details of the action of radium, imiudinf/, its uclutn 
on pathological tissues and the jnode of application, see under X-ray 
and Radium Therapy, p, 1047.) 
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Uses. Radium is widely used in therapy, in the production of 
luminous paints, and occasionally for radiographic detection of 
flaws in metal castings. The war-time demand for aircraft has 
greatly increased the demand for luminous paint for instrument 
dials and it seems fairly certain that the consumption for this 
purpose now greatly exceeds that for medical use. 

In luminous paints composed of radium and zinc sulphide, the zinc sulphide 
undergoes rapid deterioration— the rate of decay in luminosity is proportional 
to the amount of radium present, but not exactly proportional. Radium paint 
containing 0-4 mg. of radium bromide or its equivalent (in 1 g. of zinc sulphide) 
has a luminosity of about 0-03 foot candles, while a paint containing half this 
amount of radium has more than half the luminosity. 

Dosage. For surface application, the dosage depends upon a 
great many technical factors, such as the distribution of radium in 
the applicator, the wall-thickness of the applicator and the distance 
of the applicator from the surface. The dosage is largely a matter 
for experimental detennination with each applicator. The 
erythema dose is a valuable guide in this connection and, generally 
speaking, full erythema doses are required in the treatment of 
malignant conditions. A common method of expressing dosage is 
in * ‘milligram-hours,” that is, the product of the number of mg. 
of radium used and the number of hours for which it is applied. 
This statement of dosage is of little value unless it is accompanied 
by all the other details of the application. The same applies to 
the intracavital and interstitial methods. As a rough guide, with 
a total quantity of 50 mg. of radium, filtered by 0*6 mm. of 
platinum and evenly distributed in needles throughout the cervix 
uteri and parametria, an average total dose would be from 5000 
to 6000 milligram-hours. 

Artificial Radioactivity. Very recently it has been discovered that many 
substances may be made radioactive artificidly by bombardment with neutrons, 
i.e., particles having high speeds and a mass nearly that of a proton but no net 
electrical charge. Such neutrons may be produced by a rays or y rays on 
beryllium. This induced radioactivity is in general very feeble but is a real 
artificial production of radioactive materials and must not be confused 
with the “induced activity” above. We now have definite evidence of the 
production of artificial radioactivity. 

Early in 1934 M. and Mme. Curie-Joliot demonstrated the possibility of 
manufacturing radioactive substances. They found that when boron or other 
substmees were bombarded with the swift alpha particles, or nuclei, of helium 
atoms, emitted from the naturally radioactive substance polonium, they emitted 
positive electrons, and the emission of these electrons continued after the 
polonium source of bombarding particles had been removed. The radioactive 
atoms produced in the boron consist of a form of nitrogen which they named 
**radio>nitffogen.** Cockcroft and Walton later demonstrated that radio- 
nitrogen could be manufactured in their chemical apparatus by bombarding 
carbon with protoi^, or nuclei, of hydrogen atoms. It is important to realise that 
this artificial radioactivity is rather different from the natural radioactivi^; 
radio-nitrogen emits positive electrons when it disintegrates — ^natural radio- 
active substances emit wave radiations, the nuclei of heHum atoms, and negative 
electrons. — Brit, mad* 7., ii/1934, 689, 

Lawrence reports two years’ experience of treatment of a case of chronic 
leukaemia in which the effects of a single dose of “radio-phosphorus** have 
been similar to those of a course of X-ray therapy. The maximum dose of 
sothum phosphate was 3 g. containing up to 8 millicuries of radio-phosphorus, 
which would be equivalent to about 3r daily whole-body irradiation for a fort- 
night, Lawrence has also treated two cases of polycythaemia vera with good 



X-RAY DIAGNOSIS 


1033 


results. The dosage used so far has been small, but from X-ray experience it 
would appear that 100 me. or more of radio-phosphorus could be tolerated 
which would give a sufficiently localised intensity of radiation in bone to 
destroy multiple myelomata or metastatic carcinomatous deposits. — Brit, med, 
i/1941, 368. 

Clinical studies with radioactive phosphorus. — Brit, med, ii/1941, 733. 


X-RAY DIAGNOSIS 

X-rays, or Rontgen rays, were discovered by Rdntgen in 1895. 
They are similar in nature to light, heat and wireless waves but 
of considerably shorter wave-length, those used in X-ray diagnosis 
having a wave-length between 0*6 and 0*124 Angstrom units. 

Method of Production^ They are produced in medical 
practice in an X-ray tube. A modem X-ray tube is a vacuum tube 
and contains a filament which is heated red hot- Opposite the 
filament is the target, which consists of a piece of tungsten 
mounted on a block of copper. 

The filament is made negative, relative to the target, by the 
application of a suitable high voltage, with the result that the 
negatively charged electrons travel from the filament to the target. 
Here they are stopped abruptly, with the consequent generation 
of much heat (which is dissipated by a cooling system) and also 
of X-rays. 

The region where the X-rays could escape through the glass of 
the tube is usually surrounded by lead in which a small window is 
left, so that the emergent beam is confined to a definite direction 
(so called “self-protected’* tubes). 

The electrons from the filament are focussed on the target, so 
that only a small area on this is used for the production of X-rays. 
Tubes are often rated according to the size of this focal spot, a 
fine focus tube having an effective area of less than 2*2 sq, mm., 
medium focus tubes being about 3*1 sq. mm. and broad focus 4*1 
sq. mm. or more. They are also rated according to the number of 
watts (milliampere X kilovolts R.M.S.) which can be applied to 
the target for one second. The above-mentioned focal spots 
would correspond approximately to 2*5 kw., 6 kw. and 10 kw. 
ratings, with fixed target tubes. 

Sometimes the targets are made to rotate and then the electron 
stream strikes a different part of the tungsten target each moment. 
These tubes have a much higher kw. rating for a given sized focal 
spot. Tubes may now be obtained in earthed metal casings and 
with suitable shock-proof leads, so that danger from electric 
shock should no longer be present. 

Accessory Apparatus* A suitably regulated transformer is 
required to raise the voltage of the A.C. mains from 100 to 480 
volts, according to supply available, to between 40,000 and 
100,000 volts, the figure being regulated according to the part 
being radiographed. 
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Other controlling devices required are accurate timing devices 
with control ranging from 1/100 second to 10 seconds in powerful 
sets, and 1/10 second to 10 seconds in smaller sets. Arrangements 
are made for the suitable control of the filament current, which in 
turn controls the current through the tube. 

A large set will take from 12 to 30 kw. for one second from the 
main supply and usually requires a special mains cable. Small 
mobile units can be worked off ordinary power plugs and will 
take about 3 kilowatts or 15 amperes on a 200 volt A.C. supply. 
Three-pin plugs, with one pin for earthing, should always be used. 

Portable X-ray Units* Small portable sets are available to 
work off electric light supplies, but are, of course, very low 
powered. They are of use for fracture work in the patient’s home 
and some chest w^ork, but if a more powerful set is required, 
complete units are available in London generating their own 
electricity. Amongst others may be mentioned the Order of St. 
John and the British Red Cross Mobile X-ray Department, 
12 Grosvenor Crescent. Films taken by them may also be sent 
to the British Institute of Radiology for interpretation by senior 
radiologists. 

Cineradiography. A method of examining the movements of joints and 
organs of the living body by taking a photograph of the screen image with 
a cinematograph camera. 

To obtain a sufficiently brilliant screen image to record on a cinematograph 
film in the fraction of a second one must employ an X-ray plant giving sufficient 
output, and an X-ray tube capable of withstanding the heavy currents that are 
necessary for the production of a powerful beam; the- camera lens must have as 
large an aperture as possible to allow the maximum of light to pass through it; 
the film employed must be sensitive to the particular wave-length of light 
emitted from the fluorescent screen used; it is necessary to cut off the direct beam 
of X-rays passing through the screen, so that only ordinary light can reach the 
film; protection must be provided for the patient so that he will not suffer from 
undue exposure. 

The advantages of cineradiography are: it enables one to obtain a rapid, 
inexpensive and permanent ' record of the functioning of active organs; the 
continuous “band” enables one to study movement for an indefinite period; 
the permanent records of movements may be used for diagnostic purposes, 
comparison with former records, teaching purposes, transmission alsroad or 
elsewhere for obtaining specialists* opinion, or for information as to the con- 
dition of the patient in the past. (A description of the apparatus and the tech- 
nique involved). — ^R. J. Reynolds, Brit. J. Radiol.^ N.S., 1934, 415; Brit. J. 
R^iol, (Rontg, Soc. Sect.), 1927, 83. 

Mass Radiography. For examination of very large numbers of chests, 
such as in recruits or factories, the fluorescent screen image of each patient is 
photographed on one frame of a cine-film and named or numbered. X^ater the 
film is developed and the photographic images projected on a screen for inter- 
pretation. Provided large numbers are being dealt with, the cost is much less 
than using full-sized X-ray films. Described by S. F. Dudley and W. 
Fitzpatrick, Proc. R. Soc. Med,, 34, 401, and J. V. Sparks, Brit. mea. J., 1941, 
4198. 

Properties of X-rays* 

(a) Penetration. X-rays have the power to penetrate matter to a 
degree which is dependent upon the quality or wave-length of the 
ray and the density of the material. The shorter the wave-length 
of the ray the greater the degree to which a given material is 
penetrated by it; and the denser the material the less the degree 
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to which it will be penetrated by a given wave-length. Hence the 
possibility of X-ray photography, the rays being transmitted by the 
different structures of the body in different degrees dependent 
upon their several densities. 

(^) Absorption. The fraction of the radiation which is not trans- 
mitted through the object irradiated is said to be absorbed. Such 
absorbed radiation is capable of producing: 

(c) Biological effects in the animal body. (See section on X-ray 
treatment.) Certain chemical changes may also be induced in 
suitable media, among the most important of which are: 

(d) Photographic effects and 

(e) Fluorescence. The best known substance in which fluores- 
cence is produced by X-rays is barium platinocyanide which was 
employed in the manufacture of fluorescent screens. 

Fluorescent Screens^ Certain substances give off visible 
light when exposed to an X-ray beam and hence, where differential 
absorption occurs, an image can be seen on such a screen, e.g., 
radio-opaque barium in the alimentary tract. Zinc sulphide or 
calcium tungstate are used, spread in a thin layer on cardboard. 
This should then be covered with a lead glass which will let the 
visible fluorescent light through but absorb the X-rays. The 
glass should absorb X-rays to the same extent as 2 mm. of lead 
would do. 

“Flworazurc,” an intensifying; screen, allowing naore rapid X-ray ex- 
posures, is made from specially renned zinc sulphide, and gives an intense azure 
blue fluorescence. Cadmium tungstate screens made it possible to reduce the 
ordinary exposure time to about 1/lOth, but with duorazure this could be re- 
duced again to about l/3rd or 1/Sth the exposure with the tungstate screen. — 
N. S. Finzi, Brit. med. J., ii/19$2, 980. 

Protection in Radiography* Reconimmdatiotis of the K-ray 
and Radium Protection Committee. 1. No person should be 
employed as an X-ray or radium worker whose blood (as tested 
by a complete blood count) or general health is unsatisfactory. 
2. Before beginning work or training the normal leucocyte level 
should be found. If none of the total counts reaches 6000 per 
c.mm.and none of lymphocyte counts reaches 1200 per c.mm. the 
worker should not be accepted. 3. Periodical total and differential 
blood counts should be made during the morning period every 
6 months in X-ray workers and every 3 months in radium 
workers, 4. If there is a decided and sustained drop in the total 
leucocyte or lymphocyte count the worker should cease work and 
be placed under treatment, and every care taken on resumption 
of work to prevent a recurrence. — Brit. med. J., ii/1933, 838. 

Systematic blood counts have been carried out at intervals of 
two to four weeks on 32 workers in radium and X-rays. The 
periods of observation vary from six months to three years 
according to the duration of each individuaPs appointment. It 
has been found that there is only one sign of early over-exposure, 
which is common to all workers. This is a leucopenia due to a 
reduction in the number of circulating neutrophils. There is 
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evidence that different individuals vary in their susceptibility 
to the effects of irradiation, and those who are more sensitive 
exhibit an absolute lymphocytosis with an absolute neutropenia 
as a first sign of over-exposure. Others, who are less sensitive, 
exhibit a lymphocytopenia with a monocytosis under similar 
circumstances. Eosinophilia has frequently been seen as a result 
of over-exposure, and abnormal or embryonic leucocytes have 
occasionally been seen in the blood of certain workers. Holidays 
of less than four weeks do not appear to be of value in restoring 
the leucocyte count of an over-exposed worker to a normal level. — 
D. R. Goodfellow, Brit. J. RadioL iB.A.R.P.Sect.)y 1935, 752. 

Recommendations by the X-ray and Radium Protection Com- 
mittee for electrical precautions in X-ray rooms. — Brit, tried. J., 
i/1934, 294. 

Use of X-rays in the manipulation of fractures. Memorandum 
drawn up by the British X-ray and Radium Protection Committee. 
— Brit. med. J., i/1942, 84. 

All persons working with X-rays should consult the above 
recommendations, copies of which can be obtained from the 
British Institute of Radiology, 32 Welbeck Street, London, W.l. 
It should be remembered that although tubes are described as 
‘‘self protected,** this is only a relative term, and the operator 
should avoid exposing himself to any part of the direct beam. It 
must also be remembered that there is considerable scattering of 
the primary beam from the patient, and it may be necessary to 
protect the operator from such scattered rays. 

The operator must have suflScient knowledge of his apparatus 
and X-ray dosage to avoid giving a dangerous or excessive dose of 
rays to the patient, whether while screening or by an excessive 
number of exposures. He should also beware of conducting a 
prolonged X-ray examination on any patient who has been 
previously X-rayed within 14 days or has had, within some 
months, heavy dosage X-ray treatment to the part being radio- 
graphed. 

Using self-protected tubes with i mm. filter of aluminium, and 
working at a tube-patient distance of 24 inches and with a kilo- 
voltage of about 80 k.v.p., 1500 milliampere seconds is a safe dose. 
This would allow 5 minutes of screening at 5 ma. At 12 inches 
one could screen safely for IJ minutes, the dosage of X-rays 
varying as the square of the distance. 

For diagnosis, using less than 110 k.v.p., protective materials 
should be of 2 mm. lead or equivalent to this, other materials in 
use being lead glass for the front of the fluorescent screen or for 
the operator’s window. Barium plaster may be used for walls. 

About 20 mm. (} inch) of steel plate found to give protection equal to 3 mm* 
of lead. A barium sulphate mixture required 60 nun. to equal 8 mm. of lead. 
P. J. Neate’S formula, one-third coarse barium sulphate, one-third fine, one- 
third cement, gave somewhat better results. The open lead-glass bowl affords 
no protection in many directions. Sheet-glass, of lead value 0*12 per mm., well 
spoken of— obtainable as thick as 18 mm. — G. W. C. Kaye and E. A. Owen, 
f. ROntgen Soc.^ 1923, 169. 
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An exhaustive study of protective materials at the Nat. Phys, Lab. for the 
Protection Committee. Numerically, 1 mm. of the following is equivalent to 
the stated thickness of sheet-lead in mm. 

Lead glass - . 0*12 to 0*2 Woods . . 0*001 or less 

„ rubber .. 0*25 to 0*45 Baryta plaster . . 0*05 to 0*13 

Bricks and concrete about 0*01 Steel .. 0*15 

These are relative to tungsten X-rays generated by 1 00,000 volts. — G, W. C. 
Kaye, Phys* Soc, and Rontgen Soc* Joint Publicn,, Feb. 23, 1923. 

Protection from scattered rays need not be quite so heavy; (1 mm. lead 
equivalent being recommended) which will aipply to lead rubber aprons, etc. 
Lead rubber gloves must, unfortunately, be pliable and so are also of less pro- 
tective value. 

Protective materials and equipment can be tested by the National Physical 
Laboratory on request. 

Nitrous acid is certainly not present in the air of the X-ray room in sufficient 
amount to produce ill effect upon the patient or operator. However, in 
favourable conditions ozone may be produced in amounts as much as seven 
times as large as Konrich’s figure for the minimum quantity (0*5 mg. per 
millilitre of air) which produces exhaustion, blood changes, etc. 

Rdntgen “gas” poisoning resembles ozone poisoning. — J. RSnigen Soc., 
1921, 155. 

Photographic Aspects » Most modern films are duplitised, 
i*e., coated with emulsion on both sides. They are now made with 
the usual clear base, or with a blue base, giving a bluer tint to the 
unexposed parts in a developed film. 

Films are also made with a matt base, which is of use to those 
without adequate viewing boxes, but the fine detail is not quite so 
clear as with the other two. 

In order to be able to give rapid exposures, films are packed 
and exposed between intensifying screens which, by glowing like 
a fluorescent screen, enhance the direct effect of the X-rays on the 
film by a light eflE^ect. The only disadvantage is a slight loss of fine 
detail and hence, for limb work, plain films are often preferred. 

Intensifying screens are made of cadmium or calcium tungstate 
or zinc sulphide. 

Films are supplied in light-proof covers (double-wrapped) or 
in boxes (single-wrapped). The latter are taken out of their box 
in the dark room and placed between the intensifying screens, 
which are kept in a special holder called a cassette, which is light- 
proof when closed. 

Papers Instead of using the sensitive emulsion on a celluloid 
base, it can also be obtained on a thick paper. These paper films 
are less expensive than ordinary films, and are of use for certain 
types of work where very fine detail is not required, e.g., barium 
meals and repeat fractures. 

They may be used with or without intensifying screens, and are 
developed in the same way as X-ray films. When used with 
intensifying screens, only one screen is necessary since the 
emulsion is only on one side of the paper. 

Developer for X>»ray Films* Hydroquinone 320 gr., potas- 
sium bromide 200 gr., metol 80 gr., sodium sulphite (crystals) 
16 oz., sodium carbonate (crystals) 8 oz., water up to 80 fl. oz. 

Films should be developed for 5 minutes at 65^F. The solution 
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will keep for some months. A 3-gaUon tank will develop 200 films, 
taking a mixed batch of all sizes. 

Fiocing Bath for X-ray Films • Sodium hyposulphite 1 lb., 
sodium or potassium metabisulphite 1 oz., water 40 fl. oz. 

A film should be fixed in a few minutes and shows no yellow 
emulsion on it when fixed. Films should be washed in running 
water for half an hour after fixing. 

Contrast Media. A detailed radiographic image can only be 
obtained where differences of radio-opacity occur. 

Cartilage is so similar in radio-opacity to skin and muscle, that 
normally it cannot be seen as a separate shadow. In order to make 
the hollow viscera visible, contrast media are introduced into them 
and hence they can often be outlined. 

The following are some of the contrast media employed: — 

Alimentary Tract* Barium sulphate. 

For the oesophagus, A thick paste made of pure barium sulphate 
and water is vGty satisfactory. A tablespoonful of the paste is 
placed in the patient’s mouth, and he is then requested to swallow 
it, the operator watching its passage on the fluorescent screen. 
If the patient complains of great difficulty in swallowing it is safer 
to use the barium emulsion as for the stomach, as the thick paste 
may stick and cause complete obstruction for a time if there is 
much oesophageal narrowing. 

Stomach and Duodenum* Pulvis Barii Sulphatis Com- 
positus {B.P.C,). 

A good alternative formula for barium meal wnrk is; — Barium 
sulphate 10 oz., vanillin 2 gr., saccharin 2 gr., tragacanth 60 gr., 
distilled water to 20 fl. oz. 

The gum and barium should be mixed as a powder, and the 
water added gradually. 

The usual technique is for the patient to swallow a mouthful 
of the mixture and the mucosal pattern of the stomach is then 
examined. Later the stomach is filled out with barium, and an 
adult may require 15 to 30 oz. of the emulsion. No food or drink 
should be taken for 6 hours before a stomach examination. 

For children, some prefer bismuth oxychloride, but thin 
barium emulsion diluted half strength with water is quite suitable. 
Only a small quantity is given and the only danger is stagnation 
in the colon. If followed by a purgative after a suitable interval, 
this danger can be avoided. 

Small and Large Intestinem The above emulsions are 
suitable. 

Barium Enema, Barium sulphate 0 oz., tragacanth 40 gr., 
water to 20 fl. oz. 

Or the barium meal emulsions may be used diluted with water. 

The stomach can be outlined to some extent by giving a seidlitz 
powder and outlining it by carbon dioxide (low density contrast 
media) and the colon by air inflation. 
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Appendix* The bowels must previously be thoroughly 
evacuated by a suitable purgative. It is recommended to ad- 
minister the barium meal mixed with two teaspoonfuls of epsom 
salts. The appendix is seen after from 6 to 24 hours, the best 
time being after from 10 to 12 hours. The next examination 
follows 24 hours after ingestion of the meal, and further examina- 
tions, if necessary, at 24-hour intervals, the colon also being 
examined at the same time. — A. Orley, Brit, J, Radiol., 1935, 487. 

Benzedrine sulphate has been found of great value in facilitating the roentgen 
study of the gastro-intestinal tract by diminishing or abolishing spasm. After 
its administration the relaxation of the sphincter permits the passage of a broad 
stream of the barium sulphate mixture through the pylorus and duodenum. 
Gastric tonus is slightly lessened but peristaltic action is not interrupted. The 
dosage for the average patient is 30 mg. orally taken with a few sips of water 
after the opaque meal. The effect on spasm is almost immediate and is un- 
attended by any side effects of importance. The effect reaches its height in 
from 15 to 30 minutes, lessens within an hour and gradually disappears. — A. 
Myerson and M. Ritvo, J, Amer. med. Ass,, ii/1936, 24, 

Urinary Tract* For retrograde pyelography, radio-opaque 
catheters should be used, and a sterile 20% solution of sodium 
bromide or 15% sodium iodide can be injected up the catheters to 
outline the renal pelvis or ureters. 

The normal renal pelvis holds 5 to 1 5 ml., while a large hydro- 
nephrosis may require 100 ml. to outline it. If large quantities 
are used, they should be drained out before the catheter is with- 
drawn. The bladder may be outlined with 10% sodium bromide. 
Occasionally, negative contrast media (air or oxygen) are used 
to demonstrate the renal pelvis. 

For taking pyelograms at the Gt. Ormond St. Hospital for Sick Children a 
13% solution of sodium iodide is used but it has some irritating effect on the 
kidneys and in practical!:^ every case there is blood passed in the first urine after 
pyelography. I'he blood is usually small in amount and does not persist for more 
than a few hours; a few' hyaline and granuk-ir casts also occur. lodoxyl, which 
is not irritating to the kidneys, may be used but the expense is very great. 

For cystography 5% sodium iodide is quite strong enough but when back- 
pressure kidneys are present it may produce severe iodism or even uremia. 
There is no objection to making bilateral pyelograms if required — ^in fact one 
usually docs so to avoid giving a second anaesthetic. 

As the child is unconscious great care must be exercised not to over-extend 
the pelvis and a satisfactory method to ensure that the correct amount is given 
is to inject a fixed amount according to the size of the child. The normal 
pelvis holds a little under 1 ml. for each year of life, with a maximum of 5 or 6 ml. 
in older children. The dose corresi>onding to the age of the child is given and 
a photograph taken and developed immediately. Some indication of the size 
of the pelvis is obtained and, if necessary, ^a second injection is made of an 
amount estimated to be enough to give a satisfactory picture, A second X-ray 
photograph is then taken. — O. L, Addison, Proc. R. Soc. Med., 1936, 20, 1296. 

Thorotrast, a stabilised thorium dioxide sol containing 25% of thorium 
dioxide, diluted with water or physiological salt solution, is used in retrograde 
pyelography in a dilution of 1 in 2; in cystography, 1 in 5; and in examination 
of tracts of fistulse, 1 in 1. — Brit, med, J,, ii/1932, 112. 

Intravenous Pyelography* lodoxyl or diodone, when 
injected intravenously, are secreted rapidly by the kidneys and ^^ive 
good shadows of the renal pelvis, calyces, ureters and bladder. 

Adult dose: 20 ml. iodoxyl is non-toxic and non-irritant to the 
tissues. Should not be used in urscmic patients. 
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The patient should restrict fluid intake for several hours before, 
and no diuretics, such as tea or coffee, should be taken for 1 2 
hours. First skiagram taken 2 to 5 minutes after injection. 

Sixty per cent, will be excreted in the first half hour, if the 
kidneys are functioning normally. 

Intravenous pyelography has proved a great advantage in children in the 
investigation of uurinary disorders, for it is easily carried out, avoids an anaesthetic 
and often a difficult or impossible instrumentation. lodoxyl may be given 
in doses from 8 ml. in infants to 12 ml. or more in older children. It has little 
or no toxic effect. It is very useful in showing the presence of double ureters, 
— O. L. Addison, Proc* R. Soc, Med., 1936, 1297. 

For further references to iodoxyl and diodone^ see VoL J, p. 652. 

GalUBladder. Sodium tetraiodophenolphthalein (lodoph- 
thalein B.P.), when in the blood stream, is secreted in the bile 
by the liver. If it reaches a normally functioning gall-bladder, 
it is stored and concentrated, and outlines the gall-bladder on 
a subsequent radiogram. 

Intravenous injection. Dose: 3*5 g. in 10% solution in sterile 
water (i.e,, 35 ml.). 

It is very toxic locally and care must be taken that none escapes 
into the tissues during injection. 

The patient should have no food or drink after supper in the 
evening. The injection is given early next morning and films are 
exposed 4 and 8 hours later. 

Oral method. This is now almost as accurate as the intravenous 
method, 98% of normal gall-bladders producing a good shadow, 
and it is, therefore, usually the method of choice. 

Dose: 3*5 to 5 g. dissolved in an acid medium. 

The patient takes a fat-free supper at 7 in the evening and the 
dye is best taken directly after in half a wine glass of grape or 
orange juice. No further food or drink should be allowed until 
after the films are taken, about 15 and 17 hours later. Sometimes 
a final film is taken an hour after a fatty meal to see how the gall- 
bladder is emptying, or to detect small stones in it. 

Contraindications, Severe liver disease or marked obstructive 
jaundice. In cases of gastric or duodenal ulcer, non-filling is not 
a conclusive indication of a lesion in the biliary tract, if the gall- 
bladder fails to fill with and concentrate the dye. 

For further information concerning the diagnostic use of iodo^ 
phthalein, see VoL I, p. S\6. 

Genital Tract, Iodised oil may be used, by injection into 
the uterus, tp outline the uterus and fallopian tubes. Pregnancy 
is a contra-indication. 

It may also be injected into the seminal vesicles, but the method 
is not much used in this country. 

Peritoneum. Oxygen may be injected into the peritoneal 
cavity, which is then radiographed. This procedure is mainly used 
for localisation of abdominal tumours, where other methods have 
failed to give the desired information. 
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Spleen and Liver* Thorotrast, when injected intravenously, 
is absorbed by the liver and spleen, and these become denser 
radiographically. It may demonstrate large secondary deposits in 
the liver, as it is not absorbed by these. 

Dose: 10 ml. first day; 15 ml. second day; 20 ml. third day and 
then to a total of 50 to 75 ml. 

Although death has rarely occurred as a result of Thorotrast, it is reasonable 
to suppose that even such a feebly radioactive substance as thorium must have 
some effect. It has been shov/n that the liver and spleen are still easily visible 
radiographicall 5 r years after administration of Thorotrast. — W. P, A. Murphy, 
Brit. med. J., ii/1933, 249. Use unjustifiable except in malignant disease with 
hopeless prognosis. — ^J. F. Brailsford, ibid. 

Dangers of faulty diagnosis due to retention of remnants of thorium, traces 
being found in the kidneys up to 2 years after pyelography. — K, Scheele, per 
Brit, med, J. Epit., i/1934, 30. The delayed effects of Thorotrast; a warning 
against its employment. — ibid. 40. 

In the present immature state of our knowledge of the biological effects of 
radiations it is unwise to introduce into the body radio-active material the rate of 
degeneration and the natural elimination of which are known to be slow, unless 
removal from the tissues is under the control of the practitioner. — Rep. med. 
Offr Minist. Hlth, Lond., 1935, 116. 

Avoidance of the use of this substance may be no less a means of prevention 
of cancer than arc others of a more positive nature. — JRejE>. med, Qffr Minist. Hlth, 
Land., 1936, 119. 

Mastitis following use of a thorium dioxide injected for diagnostic purposes. 
Report of a case. — B. F. Sowers and J. C. Masson, Proc. Mayo Clin,^ 1937, 529. 

Trachea and Bronchi* Iodised oil can be introduced by 
several methods: — Puncture through crico-thyroid membrane, 
laryngeal catheter via nose, or simply dropped on back of tongue 
after anaesthetising with cocaine spray; also down bronchoscope 
during bronchoscopy. 

For a full description of these various diagnostic procedures using 
Iodised Ot7, see VoL H {2\st Edn.)fp, 192; see also Vol. /, p. 650. 

Dose: 10 to 20 ml. depending on the regions which it is required 
to fill at a sitting. 

Pleural Cavity* Artificial pneumothorax is sometimes used for 
diagnosis of suspected innocent tumours (fibroma of chest wall). 

After empyema, iodised oil may be injected via the sinus to see 
that the cavity is closing up well. 

Iodised oil is also used to outline the parotid duct and its 
branches and the submaxillary and lachrymal ducts. 

Nasal Accessory Sinuses* Iodised oil, viscous or non- 
viscous. 

Spinal Theca* 1 to 2 ml. of iodised oil injected by passing 
needle into cistema magna via space between atlas and occiput. 

Examination conducted with the patient sitting up. May also 
be injected by ordinary lumbar puncture. A tilting X-ray couch is 
necessary to manipulate the oil up and down. 

Skull, Air may be injected by lumbar puncture or directly 
into the cerebral ventricles via a small trephine hole, and the 
cerebral ventricles can thus be outlined on a radiogram. 

Colloidal thorium dioxide is of ^reat value as a contrast medium for ventriculo- 
graphy. It is freely miscible with the ventricular fiuid, is of Ixigh specific 
gravity, finding its way into the recesses of the ventricular system, and on account 
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of its high radiopacity needs to be used in relatively small amounts. It is 
eliminated, in normal cases, within four hours and is so inert that it provokes 
only a mild inflammatory reaction. Most important of all, it preserves the 
supporting fluid cushion of the brain and avoids the serious constitutional 
eff^ects of air ventriculography. — W. Freeman, H, H. Schoenfeld, and C, Moore, 
i7. Amer. med> Ass.f i/1936, 99. 

Arteriography* Thorotrast, 10 to 20 ml., to^ outline arteries 
to limbs or brain. Rapid skiagram taken during injection. Veins 
may also be outlined by this means. 

Sinuses* May be outlined with iodised oil, or suspensions of 
bismuth oxychloride. Iodised oil tends to drain away better. 

Joints* These are sometimes outlined by oxygen or iodoxyl 
injected into the synovial space. 

X-rays are also used without the help of contrast media for the 
examination of the bones, muscles and viscera, etc., and for the 
localisation of radio-opaque foreign bodies. It should be noted 
that glass may contain some lead and is then opaque, or may be 
of a density so near to the skin and muscle that it cannot be 
demonstrated by X-rays. 

The teeth are best examined by special small dental films, 
which are placed in the mouth and held against the teeth either by 
the patient’s own forefinger or by special dental holders. 

A skiagram gives only a two-dimensional image, and where 
possible, a view at right angles should be obtained to give a 
composite three-dimensional view of the part. Where this is not 
possible, stereoscopic films can be taken. Two films are taken, 
the tube being moved 1/10 of the tube-film distance between each 
film. The films are then viewed in a mirror stereoscope, or with 
stereoscopic binoculars. The method entails judgment on the 
part of the observer and is not as good as two films at right angles, 
where these can give the required information. 

Legal ownership of X-ray films. It is almost certainly the custom that the 
films remain the property of the medical man who takes them or under whose 
ciirection they are taken. Although many radiologists recognise an informal right 
in the patient to have the films lent to a practitioner, who may at a future time 
have charge of his case, for his guidance m its treatment^ it is unlikely that the 
patient could enforce such a right at law. — Brit, med, </., i/1934, 83. 

There are very few radiologists who do not send either a film or a print to the 
patient's doctor and a ve^ large proportion of the patients arc subsequently 
presented with the films. It is probable that a court of law would find there was 
no universally accepted ctistom or that it was usual for the patient to be presented 
with his films. — C. H. C. Dalton, tWri., 172. 


X-RAY AND RADIUM THERAPY 

Radiations have proved valuable mainly in two sets of conditions : 
(1) In acute and chronic inflammatory conditions; (2) In the 
treatment of new ^owths, especially the malignant variety. 

The mode of action of radiations in causing che resolution of 
inflammatory conditions is not clear. In doses applicable to 
the human body they have no effect on bacteria. It has been 
suggested that in acute inflammatory conditions the rays, by 
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affecting a much wider area than is involved in the inflammation, 
stimulate the production of non-specific antibodies on a larger 
scale than would be the case with the limited infiainmatary lesion 
alone. In chronic inflammatory conditions, the mode of action 
may be by causing the dissolution of the accumulations of the 
small round cells which characterise these conditions, thus 
allowing a more active hyperasmia, i.e.,a mild acute inflammatory 
reaction. The repeated application of the radiations at intervals 
of several days, by causing these repeated mild inflammatory 
reactions, tends to overcome the infecting agent. 

Considerable difference of opinion exists as to the mode of 
action of radiations in malignant disease. By some authorities 
the effect is regarded mainly as an indirect one, but there is now 
little doubt that in the majority of cases the direct damage to the 
cancer cell is of greater importance, at any rate in so far as the 
immediate result is concerned. The value of radiations in the 
treatment of cancer depends upon the greater sensitivity of the 
cancer cells in relation to the normal body cells. This may be due 
to the much greater activity of the cancer cells compared with the 
normal cells. Such a view is supported by the fact that the normal 
body cells themselves exhibit a degree of sensitivity which is 
roughly proportional to their activity. Thus, the essential testicular 
and ovarian cells and those of the skin, which arc constantly 
renewing themselves, are among the most sensitive cells in the 
body. 

Constitutional Effects of X-ray Treatment. The term 
“X-ray sickness^’ is applied to the “symptom complex^’ w'hich 
may follow the application of X-rays in moderate or large 
doses. It occurs most commonly after the irradiation of the 
upper abdomen, but it may also occur after the irradiation 
of any other region if the volume of tissue exposed has been 
sufficiently great. In its lesser degrees, the condition is charac- 
terised by a feeling of malaise, headache and nausea. Severe 
degrees are accompanied by vomiting, which may be severe and 
even intractable. In the worst cases, continued vomiting may 
lead to the exhaustion and death of the patient. The causation 
of the condition is obscure, but it is probably in the nature of a 
protein poisoning due to the liberation of the products of cell- 
destruction. The condition in its milder forms is treated by the 
exhibition of gastric sedatives such as bismuth and hydrocyanic 
acid, or tincture of iodine. In the more severe degrees, chlorbutol 
or even morphine may have to be given. In the worst cases, 
benefit has been claimed from the infusion of normal saline into the 
veins. 

The administration of large doses of vitamin C has been 
recommended during irradiation by Carri<5 (Strahleritherapie, 
1938, 183). This author states that the leucopenia due to X-rays 
can be favourably influenced by the administration of vitamin C, 
and he also recommends that this vitamin should be taken as a 
prophylactic by radiologists. 
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X-ray sickness successjEuUy treated with liver extract intramuscularly, from 
1 to 4 ml. (1 ml. usually sufficient). The effect lasts 2 days* — ^J, H. D, Webster, 
i/1934, 15. 

Pentobarbital sodium is valuable for controlling roentgen sickness. The drug 
is administered in the form of a suppository in doses of 3 grains — ^large doses 
cause too great a sedative effect. Of 175 patients so treated 61*1% received 
complete relief from sickness, 18*3% had only moderate nausea, 16-9% had 
nausea with slight vomiting, and 9-7% had no relief. — ^W. C. Popp and M. W. 
Binder, Radiology, 1937, 28, 211. 

Effects of Radiations on Normal Tissues 

Skin* After a sufficient dose of radiations has been applied to 
the skin, an erythema or reddening is observed. This reddening 
appears only after a latent period of several days has elapsed. The 
latent period varies with the quality of the ray, being shorter with 
the softer rays, i.e., those of longer wave-len^h, and longer with 
the harder, rays, i.e., those of shorter wave-length. The minimum 
latent period is a few days, while the maximum may be 3 or even 
6 weeks. The erythema varies with the dose applied, from a faint 
pink coloration to a dark bluish-red, and its limits follow exactly 
in shape and extent the area to which the rays have been applied. 
The appearance of the erythema is accompanied by epilation, but 
unless very large doses have been given so as to produce destruction 
of the hair follicles, regrowth of the hair is constant. The ei^hema 
passes off after a few days and is followed by pigmentation and 
by desquamation of epithelium. With larger doses, blisters, bullae 
and even deep ulcers may be produced; the latter are extremely 
painful, show little tendency to heal, and may even ^rove fatal. 
Late changes in the skin may occur after intensive irradiation, 
even after an interval of months or years. These include telangiec- 
tases and ulcerations, which may be very intractable. Permanent 
damage to the skin, in the form of thickening and abnormalities 
of pigmentation, is not uncommon. 

The physical dosage required to produce these various degrees of 
reaction is so constant that in the past the erythema has been made 
to serve as a unit of dosage. This was known as the “Erythema 
Dose” (E.D.) or “Unit Skin Dose” (U.S.D.), and for many years 
before the introduction of the international physical unit, it 
provided a valuable and reliable unit of dosage. 

Blood* All the formed elements of the blood are affected by 
radiations. Of these the leucocytes are most affected, especially 
the l)miphocytes. The red cells and haemoglobin are only severely 
affected in cases in which some degree of anaemia exists at the 
commencement of the radiation treatment. 

Afucoti« Membranes* The mucous membranes of the mouth, 
throat, intestine, bladder and rectum, may all undergo inflam- 
matory changes after intensive irradiation. These changes present 
the^ ordinary characteristics of inflammations affecting these 
various organs. They are frequently produced in the treatment 
of malignant disease, and if the dosage has been correctly gauged 
they are only transient. 
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In mucous membrane the changes with either X-radktion or 
radium are essentially the same, but instead of moist desquamation 
(as in the case of the skin) a yellow membrane forms over the part 
treated. Mucous membrane appears to regenerate more easily 
than does skin and to tolerate a higher dose. When external 
radiation is given for the treatment of lesions of the mouth and 
throat the formation of this yellow membrane is usually regarded 
as a sign that a sufficient dose has reached the epithelium of the 
cavity. — M. C. Tod, Lancet, ii/1936, 702. 

Eyes,^ The obseiration of eyes which have been exposed to 
radium irradiation of destructive intensity has demonstrated a 
series of morbid changes leading progressively to radium 
necrosis of the cornea and loss of the eye. When treatment of 
neighbouring malignant tumours is by interstitial irradiation 
these changes can be reduced by adequate screenage of the 
radium needles. After mass irradiation by a large quantity of 
radium at a distance the damage to the eye is negligible. — P. 
Martin, Brit, tried. J., i/1937, 654. 

Generative Organs* Sterilisation may be produced in both 
male and female as a result of exposure to X-rays or radium, 
either for therapeutic purposes, or from accidental exposure 
over a long period in the course of employment. In cither type of 
case, the condition is curable, at least in a proportion of cases. 

Lungs* Severe damage to the lungs can be caused by X-rays. 
This damage takes the form of an acute pneumonic condition, or 
a chronic fibrosis with bronchiectases. These injuries were 
formerly fairly common after the treatment of malignant disease 
in the breast, but with the use of modern technique in treatment 
they are now rarely seen. 

Nervous System* The^ nervous systems, both central and 
peripheral, are very insensitive to X-rays, and are not appreciably 
affected by clinical dosage. 

The Treatment of Radiation Effects. For the erj^thema 
of the skin little treatment is required. Irritation may be 
allayed by a simple starch powder during the treatment, and 
by a zinc oxide, bismuth and starch powder after the treat- 
ment. Preparations containing heavy metals must not be used 
during the treatment, since the secondary radiations produced 
from them may cause severe damage. For blisters and small 
bullae. Cycloform ointment 5% may be employed; or, when 
larger areas of skin are involved, flavine in paraffin 1/4000 may 
be used, but spirit must not be used in making up this preparation. 

Recent experience has showm that all the degrees of X-ray 
reaction, even when the epidermis has become denuded, heal most 
rapidly when left exposed to the air and without any medication 
whatsoever. Where, however, the affected skin cannot be exposed 
to the air, any non-irritating, slightly antiseptic, salve may be 
applied, but this should only be in a very thin layer, just sufficient 
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to prevent adhesion of dressings and no more. Plastering the area 
with fatty preparations is very likely to delay healing. 

X-ray or radium bums are satisfactorily treated by the following preparation* 

S roflavine 4 4/5 gr., glycerin suppository mass 375 gr., distilled water to 10 
. 02 . Dissolve the proflavine in the water, making a 1 in 1000 solution; warm 
and add the glycerin suppository mass; when dissolved, strain through gauze. 
Apply from an all-glass spray. The preparation is antiseptic and gives a flexible 
crust of even thickness wmch forms its own dressing. — ^P. P, Cole and M. 
Ledemian, Lancet^ ii/1941, 329. 

Treatment of Late X-ray Effects* Late X-ray changes in the skin are now 
very uncommon. Telangiectases may occur from 1 to 3 years after X-ray treat- 
ment (less frequently with radium). Other effects are atrophy of the skin 
thickening of the skin, skin cracks, benign or malignant neoplasms, late ulcera- 
tions, and acute inflammation of the subcutaneous tissues; the treatment of the 
last two conditions is complete rest and protection of the part, even immobilisa- 
tion in plaster-yin the early stages a vaccine from a culture of the organisms 
might give rapid recovery. Telangiectases are sometimes removed by high 
frequency or the static machine; cracks in the nails yield to a cellulose solution* 
warts can be treated by paring or rubbing down with emery paper . — Brit 
meif. J.,ii/1932, 1116. 

X-ray Dosage. Various methods have been used for the 
measurement of X-rays, Of these all are now obsolete with the 
exception of the ionisation methods. The latter depend upon the 
effects of X-rays on the electrical conductivity of the air, the air 
becoming ionised and consequently conductive of electricity to a 
degree which is dependent upon the intensity of the source of 
the radiation. 

The method devised by Dr. Sievert, Director of the Physical Laboratories of 
Stockholm, Radium Hemmet, consists in the use of small spherical electric 
condensers, charged from a suitable source, which are introduced into body 
cavities, the charge being determined before introduction and after exposure 
to the radiations in ntu. The use of a delicate electrometer is entailed, but the 
individual condensers, after withdrawal, can be packed and sent to the physical 
laboratory for measurement. — Brit. med. J,, ii/1932, 1062, 

One other method of measurement of X-rays may be mentioned, 
as it is still sometimes used in this country. It depends upon the 
effect of X-rays in changing the colour of barium platinocyanide 
from apple-green to russet-brown, this change occurring after a 
given dose of X-rays has been administered. The barium platino- 
cyanide is coated upon small discs of pasteboard which can be 
exposed at a given distance from the source of the X-rays. This 
was one of the earliest methods of X-ray dosage measurement to 
be introduced, and k associated with the names of Sabouraud 
and Noird. 

The modern unit of X-ray dosage is the international *‘r” unit. 
The value of this unit in terms of biological effect varies somewhat 
with the method of measurement and l£e quality of the ray. With 
rays produced at 180 kv. and a 0*5 mm. Cu filter, the Erythema 
Dose is equivalent to 800 “r/* 

Other units that may be mentioned are the unit (Holznecht) 
and the “B** unit (Sabouraud and Noird), but these are only of 
historical importance. 

Complete series of estimations of X-ray and radium dosage at 
various depths in the body under various conditions have been 
prepared, and are used in the treatment of deep-seated disease. 
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A very small margin exists between the dose which will determine a cure and 
the dose which will provoke an injury. Daily examination of patients is necessary; 
modification of the normal tissues and of the general condition by X-ray treatment 
sometimes appears so quickly that it is often necessary to diminish the daily dose 
or the size of the fields in the course of treatment. There is no fixed method 
of treatment but a simple clinical treatment for each individual patient and for 
the specid type of tumour. — Henri Coutard, Lancet, ii/1934* 1. 

Technique. X-rays of all available qualities are used in 
treatment. For the treatment of skin diseases, soft rays are used 
produced at 70 kv. to 1 00 kv. with no filter or with a light filter, e.g., 
1 or 2 mm. of Al. In the treatment of conditions which are fairly 
superficial but which still require a ray of some penetration, 
higher kilovoltages (e.g. 150 kv.) with a heavier filter (e.g, 5 mm. 
Al) are used. The effect of the filter is to absorb the unwanted, 
less penetrating, portion of the beam. In the treatment of deep- 
seated lesions and of most cases of malignant disease, the hardest 
rays obtainable are used, produced at 200 kv. or more, filtered 
with 1 mm. or more of Cu. In these conditions, hard rays are 
used not only because of their penetrating power, but also because 
it is believed that the shorter wave-lengths have a more destructive 
effect on the cancer cell. 

Recently X-ray machines have been developed in both this 
country and in America, capable of working at a million volts. 
The first in this country was installed at St. Bartholomew’s 
Hospital in 1 937. Methods of treatment at these high voltages are 
still in the experimental stage. 

Short-distance X-ray Therapy, or Contact Therapy. This is a 
method of X-ray therapy which has recently been introduced for the treatment 
of superficial and surface lesions, both malignant and non-malignant. In this 
method, the anticathode, that is, the source of radiation, is brought so close to 
the patient that it is almost in contact with the skin. For this purpose a special 
single-ended tube has been designed in which the anticathode end can be 
kept at earth-potential, thus obviating the danger of shock. Many adv^antages 
in use result from the fact that the operative end of the X-ray tube is free and 
at earth-potential. The most important of these is that the tube can be inserted 
into body cavities or into operation wounds, and the X rays applied directly to 
a lesion. Disadvantages of the method are that only soft rays can be obtained 
(up to the present), and that the depth elBBciency of the beam is very low. In 
the five years or so, however, in which the method has lieen under trial, it has 
tended more and more to replace the use of surface radium for the treatment 
of superficial lesions. Contact therapy has already become the accepted method 
of treatment for certain types of rodent ulcer, epithelioma, na?vi, keloid scars, 
and certain superficid malignant diseases. (Hee Cbaoul and Adam, Utrahlen- 
therapie, 1933, 31; Morison, Hugo and Mayneord, Brit. med. ./., ii/1935, 

783; van der Plaats, Brit, J. Radiol., N.B., 1939, ISS, 353.) 

Treatment by Radium. The radium is used in the form 
of the bromide or sulphate, but the strength of the applications 
is expressed in terms of radium element, so as to procure 
uniformity. It is put up in metal containers which also act as 
filters. The thickness of the containers is in the great majority 
of cases sufficient to remove the alpha and beta rays, leaving only 
the gamma rays for the purposes of the treatment, although beta 
rays are still occasionally used in treatment. A thickness of 0*6 
mm. of platinum is sufficient for practical purposes to remove 
the beta radiations. Thicknesses of 1 mm. or even more are, 
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however, sometimes used, the effect of which is to remove part 
of the softer or less penetrating gamma radiation. 

Radium Containers in current use comprise tubes, needles, plaques and 
cells. 

Tubes* These are of platinum, hermetically sealed,^ usually 1 mm. thick. 
Any additional screenage can be added by enclosing in capsule screens. A 
10 mg. tube is often of about the following dimensions: total length 20*7 mm., 
external diameter 2»95 mm., length 15 mmu Tubes of all sizes are, however, used. 

Needles are cylindrical, with an eyelet hole at one end and either a conical 
or triangular trocar point at the other. They are usually of platinum, with a 
percentage of iridium for strength, 10% for the body of the needle and 25% at 
the point. The thickness of wril varies between 0*5 mm. and 1 mm. and even 
more. (See also Screens infra.) By embedding a number of these needles 
containing, c.g., 1 to 3 mg., cross-fire effect is produced. **Linear intensity*^ is 
a new factor, conveying the amount of radium per unit length of the needle. 
Some hold that 0*6 mg. per cm. length of needle is a safe maximum. Standard 
dimensions are now in use, e.g., for a 1 mg. platimun needle: total length 
26*5 mm,, external diameter 1 *6 mm., length of chamber 15 mm., eyelet 5 mm., 
point and screw 6*5 mm. 

Needles can be converted into tubes for use in cavities, and into plaques for 
surface use, by means of suitable applicators. 

Needles are now often made by packing standard small platinum cylinders 
into an external platinum case. This ensures more even distribution of the radio- 
active materials and greater accuracy of amount. Materials having a mean 
atomic weight about ec^ual to that of copper give best secondary ^ radiation. 

For holding needles in position for sunace irradiation so that the radium is 
at a constant distance from the skin, e.g., of the neck, some medium is necessary 
which can be moulded to the part. The material most commonly used for the 
purpose is Columbia voax^ containing beeswax 100 g., hard parafHn, m.pt. 62**, 
100 pine sawdust 20 g., melted on a water-bath, and poured into trays of the 
reqiured depth. The sawdust sinks to the bottom, giving a finely granular 
lower surface which is applied to the skin. {See Ward and Smith, p. 164.) 

Cells are similar to tubes, but generally without an eyelet, and may be used for 
minute amounts for building up applicators of desired radium content. 

The term **Applicator** is now employed to cover various devices holding 
the container in therapeutic use. 

Sheath Needles are similar to ordinary needles, but the points are screwed 
into the shaft and hence removable. One, two, or more, ‘‘removable cells’* 
may be inserted. 

Flat Applicators for Needles are of brass or German silver. These have 
windows and are made for holding 2 to 6 needles. 

Needle Introducers, ProsUetic Applicators, Uterine Sounds and 
Applicators for Antrum, Rectal, Vaginal and Oesophageal use are 
also available. 

Screens of Lead of various thicknesses are used, e.g., 1 mm. thick, covered 
with rubber, allow practically only y rays to pass. 

Lead ^ to mm. permits the hard beta rays to pass as well as the gamma. 

Silver 1 mm. absorbs 99% of the hard P rays and Brass 1*3 mm. absorbs 
the same amoimt. When the aim is to utilise ^rays, the duration is relatively so 
short that the y ray effect is negligible. Screens are necessary to cut off the P rays 
because of their greater acrion on the superficial structure. 

Platinum J mm, screens off 99*9% of the primary p rays and enables the 
use of all y rays. 

Gamma radiation acts by dissolution and absorption, while beta radiation 
acts by destruction through necrosis, with consequent suffering to the patient. 
The importance of adequate screening. — ^Sir C. Gordon-Watson and Stanford 
Cade, Lancet, i/1929, 634. 

The therapeutic effect of the gamma rays is due to the high speed electrons 
they set free from the tissues, chiefly as “recoil electrons.” 

The methods of radium therapy are divisible under three 
headings: — (1) Interstitial therapy; (2) Short distance surface 
therapy; (3) Telecurie or “Radium Bomb^* therapy. 
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The introduction of a scientifically based and accurate 
method of radium dosage (Paterson and Parker, Brit, J, RadioLy 
N,S.> 1934, y, 82) has revolutionised the practice of radium 
therapy (apart from telecurie therapy). The object of the metibod 
is to provide data to secure a uniform distribution of radiation 
throughout the volume of tissue being irradiated. For this purpose 
the precise distribution of radiation around the various types of 
radium sources has been measured, and a scheme drawn up giving 
the arrangement of sources for every type of case that may be met 
with in practice. 

In surface therapy, the tubes or needles are arranged on 
a suitable carrier which is devised so as to hold them at a stated 
distance from the skin surface. Metal plaques which were used 
formerly are now very rarely used. As has been stated above, the 
field for surface radium therapy has been much contracted by the 
introduction of the Contact or Short-distance Therapy method . 

In interstitial therapy, the needles are inserted into the 
tissues in planes and patterns which can be determined from the 
Paterson and Parker scheme. 

In telecurie therapy large masses of radium (1 tp 5 grammes or 
more) are used at a distance of several centimetres from the 
surface. 

In 1933 a special Radium Conference appointed by the Royal CoRegea of 
Physicians and Surgeons reported that there was a field of usefulness for raduation 
from massive units of radium and recommended that a radium unit containing 
not less than 6 g, of radium element be established. 5 g, of radium having been 
loaned by the union Minifere de Haut-Katanga for the purposes of this research, 
with the promise of a further 5 g. if necessary at a later date, a representative 
governing body of seven members was formed to organise the research, the 
ocation being the London Radium Institute (see Brit, med, J,, i/1933, 28; 
i/1933, 121). 

Post-radiation care. Full therapeutic effect is not seen till 2 months after 
treatment and during that time there may be lassitude and anorexia, and, when 
large, highly cellular tumours are resolving rapidly, considerable constitutional 
disturbance. Transient osdema of the skin develops a week after completion of 
treatment, developing into a well-marked erythema, vesication, and even super- 
ficial ulceration, which does not subside for 6 or 8 weeks, and during this time 
a soothing local dressing must be used. After treatment of the mouth and upper 
air passages there is oedema and infiammation of the mucous membrane during 
the week following, the tongue later becoming coated with a yellowish diphtheroid 
membrane, under which healing takes place. During this time (about 8 weeks), 
the mouth should be irrigated at least six times a day, and smoking, condiments 
and sauces should be avoided. After-care of carcinoma of the cervix should be 
undertaken on the same general principles. If efficient douching is not under- 
taken an adhesive vaginitis forms in the upper half of the vagina. — Roy Ward. 
Practitioner, ii/1933, 513. 

DISEASES TREATED BY RADIATIONS 
(X-RAYS AND RADIUM) 

(/) Non-malignant 

Acne. Good results are obtained by X-ray treatment, small doses being 
applied weekly. 

Actinomycosis. Good results are obtained by X-ray treatment. In the 
localised conditions, large doses of X-rays may be used, applied over a com- 
paratively short time, and results are fairly quickly obtained. In the extensive, 
hitherto hopeless, conditions, however, the essential feature in the treatment 
is the application of repeated very small doses of X-rays at intervals of several 
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days over a period of many months. It is a very tedious rnethod of treatment, 
and improvement is not seen for several weeks but when it occurs it is steady 
and continuous and the results are very gratifying. 

Acute Inflammatory Conditions. Resolution of these conditions is often 
assisted by the application of small doses of X-rays at intervals of several days. 

Of 855 cases of inflammatoi^ affections, including boils, erysipelas, anthrax, 
sinusitis, mastitis, orchitis, epididymitis, otitis media, etc., treated with small 
doses of X-rays, 76% were cured without operation, 19% were doubtful, and 
5% were failures. Dosage recommended: 10 to 20% of the er 3 rthema dose and 
exposure limited to a few minutes at interv^als of 3 to 4 days. Earlier failures 
probably due to excessive dosage. — ^A. Plichet, Pr. med.. Mar. 4, 1933, 349. 

Amenorrhcea. Good results have been claimed from the application of small 
doses of X-rays to the ovaries and pituitary gland. 

Arthritis. Considerable relief may often be obtained, especially when the 
disease is recent and is mainly peri-articular. The rays are applied weekly in 
moderate doses. 

Bronchiectasis. Roentgen therapy in moderately large dosage as the sole 
method of treatment for chronic secreting bronchiectasis is feasible and 
successful, resulting in great symptomatic improvement in a considerable 
proportion of cases. Follow-up examination over a period of two years in those 
cases in which there has been improvement has shown no recurrence of symjjtoms 
with infections of the upper respiratory tract. — M. Berck and W. Harris, J, 
Amer* med. Ass., i/1937, 518. 

Corns and Callosities. Excellent results are obtained by the application of 
large localised doses of X-rays or gamma rays. 

Eczema. Sub-acute and chronic cases are suitable for X-ray treatment. 
Complete relief may be obtained, but recurrence is common. One or two 
sittings, with moderate dosage, may be all that is required. 

Exophthalmic Goitre. Good results are obtained by the application of 
moderate doses of X-rays to the neck weekly. 

X-ray therapy should be given a trial in the large majority of cases, the results 
considered at 3-monthly intervals, and those not showing adequate improvement 
sent for surgical treatment. In patiente who, for financial or other reasons, 
caimot face more than a short absence from active life, an operation seems the 
treatment of choice. — C. S. D. Don, Brit. med. J,, i/1934, 748. 

It is equally an exaggeration to say that either X-rays or surgery is the treat- 
ment of choice. Neither method effects a cure but both have their place. In 
favour of surgery however, it should be said that the results are obtained in a 
fraction of the time required by radiological treatment. — G, Keynes, Brit. med. 
J., i/1933, 673. 

Hodgkin’S Disease (Lymphadenoma), This disease is incurable, but the 
ocal glandular swelling respond well to moderate doses of X-rays; although 
recurrence is the rule, life may be prolonged for several years. 

In most cases of Hodgkin’s disease and lymphosarcoma, rays of medium 
wave-length are distinctly preferable. Lymphoid cells are so sensitive to irradia- 
tion that a moderate quantitative dose of rays generated at 135 to 140 peak 
kilovolts and filtered through 4 or 6 mm. of platinum (depending on whether 
the nodes hradiated are m the subcutaneous tissues or in the mediastinum or 
abdomen) is sufdcient to induce marked regression of the hyperplastic nodes. 
Exposure of many areas to rays of this quality may be repeated several times 
without undue risk, when the intervals between courses of treatment are a matter 
of months. The effect of treatment is rapid reduction in size of the enlarged 
lymph nodes in the irradiated regions, dyspnoea is often relieved within a few 
days, and gastro-intestinal disturbances rapidly subside. Treatment may not 
be so effective in the advanced stages. Even if the treatment does not notably 
prolong the life of the average patient, it controls the manifestations of the 
disease and relieves the symptoms.— A. U. Desjardins, J. Amer. med. Ass., 
ii/1932, 1233. 

Hyperthyroidism. Its use is indicated in the following selected types: in child- 
ren and adolescents, except in those with nodular goitres and cardiac complications ; 
in mild to moderately toxic adults without visceral complications or marked loss 
of weight, and who have a diffuse soft or elastic goitre with symptoms of 
sympathetic nervous disturbances. The treatment is further indicated where 
the surgical risks are great or where the patient refuses operation, or in patients 
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with recurrent post-operative hyperthyroidism which cannot be controlled by 
iodisation. In the presence of a progressive increase in the severity of the disease 
irradiation should be abandoned and the patient prepared for thyroidectomy. — 
J. H. Harris and E. Rose, Amer, J. Roentgen., Nov, 1936, 610. 

Inflammation. Small doses of X-rays are of value in a wide variety of 
inflammatory conditions. The proportion of successful results in bursitis is 
52%, in carbuncles 45%, in cellulitis 78%, in furuncles 72%, in post-operative 
parotitis 52% and in warts 98%. (A case is only called successful if it is relieved 
in a considerably shorter time than is usual when radiotherapy is not employed.) 
The tecimique is simple, and the doses so small — ^from 100 to 200 r daily for 
three to five days — ^that there is no risk of radiation injuries. — Pendergrass and 
Hodes, per Brit. med. J., ii/1941, 700. 

Keloid Scars. Excellent results are obtained by the application of full doses 
of X-rays or radium, sharply localised to the region of the scar. 

LEUK/eMIA. The chronic forms of this disease respond well to X-ray treat- 
ment applied to the spleen, and the blood-picture may be restored to an approxi- 
mately normal condition. Recurrence is the rule after a variable number of 
monthSjjvhen temporary success may again be obtained by repeating the treat- 
ment. The disease is invariably fatal, although its course may be prolonged for 
several years. 

Chronic leuksemia will respond satisfactorily to much smaller individual and 
total doses of roentgen rays than those commonly employed. Any individual 
dose which produces nausea or a feeling of increased toxicity is probably an 
excessive dose. — ^A. H. Dowdy and J. S. Lawrence, J. Anier. med. Ass., i/1941, 
2827. 

Menorrhagia. This condition can be cured by X-rays applied to the ovaries 
in sufficient doses to cause sterilisation. The best subjects for treatment are 
those in whom menorrhagia occurs at the menopause, when the X-rays are used 
to expedite the natural atrophy of the ovarian cells. Except in cases of extreme 
urgency, X-rays should not be applied to the ovaries during the child-bearing age. 

Radium is of great value in uterine htemorrhage. One application of radium 
element to the interior of the uterus for 24 hours. — P. C. Fenwick, Brit. med. J,, 
ii/1929, 455. 

Myasthenia gravis. X-rays have recently been recommended in the treat- 
ment of this condition. It has been found that in association with myasthenia 
gravis the thymus gland may be enlarged, and the irradiation is directed to 
the thymus gland. Successful results have been reported in a number of cases. 

Myoma Uteri. This condition is treated on the same lines as those for 
menorrhagia. 

Nj<evi. Radium treatment is **One of the most successful of all medico- 
surgical treatments.” Important general principles are: (1) To treat the patient 
at as early an age as possible, and at any rate in the first year of life. (2) The 
effect of the treatment is very slow and continues for a year after the application, 
so the treatment must not be repeated too soon. (3) Caustics or carbon dioxide 
snow must not be used as they leave scars which show after the case is cured by 
radium. <4) In all cases, heavily screened <or filtered) gamma rays must be used. 
(5) The dose must be such as to produce only a moderate erythema. (6) In 
some cases the assistance of a plastic surgeon is invaluable for removal of 
redundant scar tissue. — N. S. Finzi, Brit. med. J., ii/1935, 591. 

In recent years, contact therapy has tended to replace surface radium in the 
treatment of these conditions, and the results are at least equally good. 

Neuralgia. Relief is often obtained, especially in the trigeminal and post- 
herpetic varieties, by the application of weekly doses of X-rays to the Gasserian 
ganglion and the posterior nerve roots respectively. 

Otitis media. Fifty consecutive cases of otitis media (31 acute, 8 subacute, 
and 11 chronic) were treated by roentgen therapy over the ear and mastoid area. 
The treatment was consistently followed by relief of pain, increased discharge, 
improved hearing and improvement of general condition. The treatment 
shortens the course of the disease and prevents complications. No deleterious 
effects were observed. The technique advocated is 100 to 110 kv., 16 inch 
. distance, 2 mm. aluminium, 5 ma., 5 minutes; tube output 14*3 roentgens 
per minute. The total dose is 71-5 roentgens measured in air; usually a single 
dose is sufficient. — H. Lucinian, Amer. J. Roentgenol., 1936, 36, 946, per 
Canad. med. Ass. J., i/1937, 654. 
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Pneumonia. Of 104 cases of lobar pneumonia, including cases of infection 
due to types I, II and III pneumococci, as well as to the higher types of 
pneumococci and other bacteria, treated with roentgen therapy, only 5 patients 
died. In the treatment of ^e I infections roentgen therapy seemed to give 
better results than serum. The roentgen therapy employed was similar to that 
used for carbxincles, furuncles, etc. The only contramdication appeared to be 
defWte leucopenia. — ^E. V. Powell, Canad. med. Ass. 7., i/1938, 19. 

Pruritus. The general conclusions of leading radiologists and dermatol- 
ogists .are that in localised forms of pruritus X-rays give distinct relief in from 
€0 to 90% of cases and cure in about 50%, but fail in diffuse pruritus. Caution 
is necessary; if no response follows the first treatment proceed cautiously; if no 
response follows the second, discontinue; further, “‘proceed with extreme 
caution when patients have sdready had X-ray or radium treatment.* ~Lord 
Horder, Lancet, ii/1935, 287. 

Psoriasis. This is often successfully treated by X-rays, especially in cases 
which are not of long standing. Recurrence is frequent, but a complete cure 
may be obtained. Moderate doses are applied at intervals of several days. 

Ringworm of the Scalp. X-rays offer the only means of a complete cure in 
this condition. Sufficient dosage must be applied to the scalp at one sitting to 
produce complete epilation. 

Sycosis. In this condition also, a cure may be obtained by producing complete 
epilation. 

Syringomyelia. Some good results have been claimed for weekly applications 
of moderate doses of X-rays. 

Thrombopenia. Roentgen radiation constitutes an exceedingly valuable 
and possibly a specific therapeutic agent when applied over the spleen in 
prim^ or uncomplicated thrombopenia with haemorrhage either with or 
without purpuric skin manifestations. Report of seven cases successfolly 
treated. — ^H. Rudisill, J. Atner. med. Ass., ii/1936, 2119. 

Tuberculosis. When localised to glands, joints or skin, this condition may 
often be helped by the application of small doses of X-rays at weekly intervals. 

Tuberculous Meningitis. Five cases in children completely cured by deep 
X-ray therapy, employing 162 kilovolts^ 4 ma., with0*25ofzincandupto 8 mm. 
aluminium filter, 150 to 200 r units, with a focal distance of 34 cm., applied to 
the base of the neck, and to the forehead and temporal regions, three to four 
applications being made with 1 to 2 days between the first two, and 3 to 4 
between subsequent applications. — ^Prof. Z. von Bokay (Hungary)f per Lancet, 
i/1932, 894. 

( 2 ) MalignanU A malignant growth or cancer is a growth 
which if left untreated steadily extends, pressing upon and eating 
away the structures with which it comes in contact and eventually 
destroying life, either by the local damage it causes or by the 
formation of one or many secondary growths in other regions of 
the body. The two main varieties of cancer are carcinoma, 
arising from epithelial or covering tissues, and sarcoma, arising 
from connective tissues. Many varieties of carcinoma and some 
of sarcoma can be destroyed by adequate irradiation, either by 
X-rays or by radium. Often, however, even though the local 
growths can be destroyed, secondary deposits are subsequently 
discovered and these may be multiple and lead to the death of the 
patient. In many cases the best result is only obtained by a 
combination of X-rays and radium. 

When X-rays are used in the treatment of cancer, only the 
hardest obtainable rays (i.e., the shortest wave-lengths) should be 
employed. This applies equally whether the growths are superficial 
or deep. As a general rule, the hardest rays obtainable are produced 
at 250,000 volts, and it is important that filtration should be adequate 
(not less than 1 mm. of copper). 
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Radio-sensitivity of malignant growths. {1) Highly radiosensitive 
(growths that can be made to disappear by a dose of radiations producing little 
or no damaging effects on normal tissues) — (a) small, round-celled and lympho- 
sarcoma; (b) seminoma; (c) some carcinomas of the breast; (J) some carcinomas 
of the ovary; (e) certain cerebral tumours — medulloblastoma. These should 
invariably be treated by external radiation, X-rays or telecurie therapy, preferably 
X-rays. (2) Moderately radiosensitive (growths which can only be destroyed 
by a dose of radiation approaching fairly closely the maximum tolerance dose of the 
healthy tissues)-— (a) round-celled sarcoma; (6) endosteal and chondrosarcoma; 
(c) some periosteal sarcomas; (d) most carcinomas of the breast; (e) carcinoma of 
the prostate; (/) carcinoma of the bladder; (g) certain palatal, pharyngeal and 
laryngeal growths — ^lympho-epithelioma; (k) hypernephroma; (*) carcinoma of 
the cervix; O') of the corpus uteri; (A) of the ovary; (/) of the thyroid gland; 
(m) of the lip; and («) of the skin. Interstitial radium is best for this group wher- 
ever possible, except in extensive (carcinoma of skin) or inaccessible areas, when 
X-rays, or X-rays followed by radium, may be used. (3) Jtadiosesistant 
growths— -{a) carcinoma of rectum; (A) oesophagus; (c) tongue; (d) many 
pharyngeal carcinomas; (e) some carcinomas of the breast; (/) and of the ovary; 
(g) carcinoma of the bronchi; (h) certain metastases in cervical glands, especially 
ansing f^rom carcinoma of tongue; (i) spindle-celled sarcoma and hbrosarcoma. 
In these interstitial radium is the treatment of choice, but the whole extent of the 
growth must be thoroughly barraged and with full dosage. X-rays rarely achieve 
more than some degree of palliation. — W, M. Levitt, BrtU med. J., ii/1933, 673. 

A Method of Spacing Radiation in the Treatment of Tumours. The 
method is based on two facts. The first is that cells under anccrobiosis are more 
resistant to irradiation than cells well oxygenated. The second fact is that 
radiation, through the action on capillaries and small blood vessels, interferes 
with the circulation of the tissue or tumours radiated, so much so that when an 
animal bearing two tumours, one radiated and one non-radiated, is inoculated 
with Indian ink a few days after the application of radiation it is round that the 
ink enters the normal tumour but fails to ^ain entrance into the radiated tumour. 
It follows that during the interference with the circulation following radiation, 
tumours must be radioresistant and that they will not again become radio- 
sensitive until this damage to the blood vessels has been recovered from. Hence 
the possibility arose that a system of spacing irradiation which took account 
of these factors might in certain cases prove both practicable and justifiable in 
the treatment of patients suffering from malignant disease. For this purpose 
it would be necessary to detect changes in the circulation of the tumours during 
treatment. Frequent measurements of the growth of tumours in patients wifi 
therefore indicate, by slowing or cessation of growth, times of vascular damage; 
and by recrudescence of growth, times of recovery from vascular damage; and 
so also times of radioresistance and of radiosensitivity. Treatment is ad- 
ministered either continuously, or at short intervals until the tumour shows an 
initial decrease in size; it is then discontinued until the measurements show an 
increase, when the process is repeated. To obtain the best results some measure 
of the radiosensitivity of the skm and normal tissues is required. — J. C. Mottram 
and J, Morton, Lancet, ii/1936, 672, 

The regressing of a malignant new growth after irradiation is the result of a 
complex process and is not due to a direct lethal effect of the irradiation on the 
malignant cells. 'Vhe process is initiated when the malignant cells have been 
damaged by irradiation. I'his damage elicits a reaction of repair beginning 
with an invasion of the tumour by macrophages which become gradually 
transformed into fibroblasts so that the tumour is gradually replaced by young 
cellular connective tissue. Malignant tissues in general arc not more radio- 
sensitive than normal tissue in general. There are malignant growths which 
are very radiosensitive and others which are very radioresistant, and the same 
applies to normal tissues. The radiosensitivity of malignant cells ia not a fixed 
iilherent property but can be varied within wide limits. In the absence of 
oxygen malignant cells become very radioresistant, while their radiosensitivity 
can be greatly enhanced by inhibiting respiration either by HCN or by cold. 
In all methods of radiotherapy, therefore, involving repeated application of 
radiation it is essential that the doses given are so small that they do not 
permanently damage the vasculo-connective tissues surrounding the tumour, 
for if this happens the blood supply to the tumour is interfered with and the 
malignant cells pass into a stage of partial anairobiosis which makes them radio- 
resistant. This induced radioresistance is a well-known clinical phenomenon. 
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It is, however, not due to a direct effect of radiation on the malignant cells but 
results from damage to the blood sujpply. The damage inflicted upon cancer 
cells by sub-lethal doses of radium is one which persists for some time but 
from which the cells can recover. The period of recovei-y, however, for 
malignant cells is, for very small doses, very much longer than in normal tissues, 
and thus by applying very small doses at suitable intervals it becomes possible 
to produce a cumulative effect in a tumour with a non-cumulative, or a much 
less cumulative, effect on the skin, thus bringing about a selective action on the 
malignant tissue. Experiments on mice with spontaneous mammary tumours, 
in which the tumour had been removed by operation and autoplasts had been 
made in the flanks have shown that in those animals in which a single large 
dose had an effect the repeated administration of small doses was even more 
effective. It is, therefore, justifiable to conclude that the method is theoretically 
sound and should be given a trial in the radiotherapy of cancer in man. The 
essential features of the method advocated on the basis of the experimental 
investigation are the use of very much smaller doses at intervals much longer 
than is now the practice. The method has the advantage that it produces a 
more selective effect on the tumour and thus avoids or delays the skin reactions 
which ordinarily limit the total dose of radiation which can be applied. The 
suitable doses and intervals of time for man have to be determined by clinical 
experience, using as a |niide the biological effects produced on the tumour and 
bearing in mind the importance of avoiding damage to the skin and blood 
vessels surrounding the tumour. The method has the further advantage that 
if it fails to bring about the complete disappearance of a tumour it makes it 
possible to induce in the remaining cancer cells a “dormant condition” in which 
the malignant cells, while retaining their viability, fail to grow, and can be 
maintained in this condition by continued irradiation with small doses at long 
intervals, so that the disease, while not cured, is arrested. — ^W. Cramer, Lancet. 
ii/1936, 668. 

Cancer of the Tongue, Floor of Mouth, and Tonsil may be treated by 
interstitial radium therapy or by telecurie, according to the special indications 
of the case. Where enlarged glands are jiresent, the concensus of opinion seems 
to favour block dissection rather than irradiation of the gland. (See Duffy, 
Amer, J. Rdntgen,^ 1938, 23, May 5th.) 

Extrinsic Cancer of the Larynx has so far failed to yield results with any 
method of radiation treatment. 

Intrinsic Cancer of the Larynx, on the other hand, does well with either 
X rays or radium or telecurie therapy. 

Of 45 cases of lymphosarcoma of the mouth and tongue treated by X-rays, 
17% were alive both mter 5 years and after 7 years. Of 46 cases of epithelioma 
of the tonsil and soft iialate, 2S% were alive after 5 years and 17% after 7 years. 
Of 77 cases of epithelioma of the larynx 28% were alive after 5 years and 27% 
after 7 years. 

A voltage of 180 to 200 kv. used, a filter of 2 mm. Zn, S mm. Al, 1 cm. wood; 
a miniamperage of 4 and a distance of 50 to 60 cm. A constant potential machine 
used and the dose measured in * V*: for radio-sensitive tumours the depth-dose 
measured from 3500 to 5000 r and for radio-resistant tumours 4000 to 5000 r 
or more. Results exactly measured by biolo^cal consequences — radio^epithelitits, 
involving complete destruction of the germinal layers of the mucous membrane 
and production of a false membrane, destruction being complete in 13 or 1 4 days, 
and the lesion healing on the 26th day; and radio~epidermatitis, involving loss 
of epithelial layers and denudation of the dermis, appearing in 26 to 28 days, 
with healing 15 days later. 

Cure of cancer by X-rays possible, but very difficult and still dangerous. — 
Henri Coutard (Fondation Curie, Umversity of Paris), Lancet, ii/1934, 401. 

Cancer of the Oesophagus has recently yielded very encouraging results 
treated by X-rays by a method introduced by Levitt (Proe. Roy, Soc, Med., 
1934). 

Cancer of the Stomach and Intestinal Tract have so far not proved 
amenable to radiation treatment. 

Cancer of the Skin, whether epithelioma or rodent ulcer, gives good results 
with radiation therapy. High voltage, X-ray therapy, contact therapy, surface 
radii^, and interstitial radium, all have their place m the treatment of these 
conditions. Nowadays, the smaller lesions are nearly always dealt with by 
contact therapy, while the larger ones do well with high or medium voltage 
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X-ray therapy, or with radium therapy. The results are better than in any 
other form of malignant disease, and in the absence of bone or cartilage involve- 
ment are very nearly U)0% of cures. Large doses are required, but as thejr can 
be localised to the region of the growth, there is little or no constitutional 
reaction. 

Cancer op the Lung yields a very small percentage of palliative results. 

Cancer of the Womb (Cervix and Body) is successfully treated by a com- 
bination of X-rays and radium. 

The **Stockholm technique/* with some modifications, is that generally 
used in this country for treatment of cancer of the cervix. It consists of placing 
radium (roughly 40 to 50 mg.) into the cervix and body of the uterus and into the 
vagina (60 to 70 mg.) on 'tmee occasions of 22 hours each with an interval of a 
week between the first and second and be^een the second and third, the filter 
used being I *5 mm. platinum with a special pessary for holding the radium. — 
M. Donaldson, Brit. med. J., i/1934, 547. 

Cancer of the Prostate and Testis in the Male gives a proportion of 
good results when treated by X-rays. 

Some Tumours of the Brain are amenable to X-ray treatment. 

In the case of SARCOMATA, the result of treatment is determined by the variety 
of the growth, rather than by the site of its occurrence. Thus, lymphosarcoma 
is extremely sensitive to X-rays in whatever region it occurs, while a fibro- 
sarcoma is very resistant. 

Sarcoma of Bone yields only a small proportion of good results with X-ray 
treatment. 

GENERAL REFERENCES TO RAJDIATION THERAPY 

(a) Non-maHjfinant 

Actinomycosis well treated by X-ra^, and in tuberculous lesions of all kinds 
the greatest success has been attained--<losage must be small in order not to 
destroy the tubercle — ^in cervical glands one-sixth of an erythema dose at weekly 
intervals. Acne and eczemas respond well to the same dosage. In en!ai|red tonsils 
in children, X-ray results were very satisfactory. Pelvic infiammadon in women, 
especially when due to tubercle, could be cured, and ocular inflammation did 
well with small doses. — J. H. Webster, Brit, med. Z., ii/1932, 310. 

(b) Malignant 

Results obtained with a 4-graixtme '^^bornb’* at the Westminster 
Hospital. 

(1) Proved squamous-celled carcinoma of the buccal mucosa, floor of the 
mouth, palate, tonsil, lateral pharyngeal wall, pyriform fossa, and extensive 
carcinoma of the larynx disappeared in toto with complete healing. 

(2) Cervical and inguinal glands secondary to squamous-celled carcinoma, 
fixed and inoperable, responded in certain cases. 

(3) Spheroidal-celled carcinoma of the breast, unsuitable for surgery or 
needling; disappearance of primary growth and axillary glands; inoperable 
tumours retrogressed to permit of surgical removal. 

(4) Bone sarcomata, m the long bones and vertebne; made to ossify and 
replaced by apparently normal bone tissues. 

The best form of bomb would be one containing the radium only during the 
period of treatment, as there is no haste on the part of the attendant to get out 
of the treatment room and the bomb can be placed carefully and accurately in 
position; it can also be much lighter as the lead upper half Crequared for protection 
of attendant making adjustments) can be removed. — H. T. Flint, L. G. Grim- 
mett, E. R. Carling and Stanford Cade, Brit, med. i/1934, 653. 

Report on Radium Beam Therapy Research, 1934-1938, In cases in which 
the growth is early and localised its complete aisappcarance can be expected. 
Where there is secondary involvement of the lymphatic gland in close proximity 
to the primary growth the enlargement of the glands can also be made to 
disappear. When both the primary growth and glands arc in an inoperable 
stage in a small proportion of the patients the disease can be made to disappear 
and in a larger proportion distressing symptoms may be relieved. When distant 
metastases have already developed their growth will be progressive and in- 
evitable even though in the region treated the growth has been destroyed. 
Though it is too early to make definite pronouncements it would appear that 
treatment of carcinoma of the mouth and throat by radium beam is at least as 
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satisfactory as that provided by surgery or by interstitial radiiun therapy. It 
has the further great advantage that the results are obtained without muttlation 
of the patient. — ^A. P. Wood, L. G. Grimraett, T. A. Green et aL, Stec Rp-h 
Ser. tried. Res. Coun., Lond,^ No. 231, 1938. ' 

Protection. The increasing use of Radium Beam Therapy has suggested 
some experiments, leading to the conclusion that nurses and attendants should 
not remain for any appreciable time at distances within, say, 1} metres behind 
the bomb, 2^ metres from the side of it, or 4 J metres in front of it in the dirert 
beam.— JBrit. med. J., ii/1934, 952. 

RADON 

Radon, or radium emanation, is also used in the treatment 
of malignant disease. Its therapeutic indications and the radiations 
emitted are identical with those of radium salts, but in calculating 
dosage, allowance has to be made for the fact that the intensity 
of radiation is not constant, but is continuously decreasing, 
falling to half its value in 3*85 days. In the complete destruction 
of a millicurie of radon, y rays equivalent to 132 mg.-hrs. are 
emitted. The y rays from a radium needle remain constant 
during a treatment, whereas the activity of the radon decreases 
exponentially with time. Their biological effects are not therefore 
necessarily equal. The emanation is filled into small gold or 
platinum containers; these are implanted in the tumour and 
allowed to remain in position for a calculated period of time. The 
containers, or ‘‘seeds,” have a thread attached, and frequently 
this is fixed in position with the aid of a solution of mastic in 
benzene. 

The seeds contain 1*5 miilicuries of radon at the time of im- 
planting, giving 200 millicurie-hours’ radiation if left for 14 days. 
The platinum screen allow's about 90% of the gamma rays to 
pass through, with less than 5% of beta rays. A trocar with a 
special cannula is used for implanting the seeds, which are im- 
planted about 2 cm. apart. While customary to remove seeds 
when period of activity is over, no ill-effects have been noted 
where seeds have been left permanently in the tissues. Encourag- 
ing results with tumours which are difficult to treat by other 
methods. The initial response is more rapid than with other 
forms of radium therapy. The local reaction is brisk in some 
cases.— -P. Gosse and F. E. Chester-Williams, Lancet^ ii/1928, 323. 

Carcinoma of the Breast. Radon seeds are implanted into the tissues 
beneath the breast in such a manner that the whole of the breast and its lymphatic 
drainage is exposed to a uniform radiation sufficient to destroy carcinoma cells 
whether in the tumour, the breast, or the lymphatics. About 100 seeds are 
mtipduced, each containing 0-5 to 1 millicurie, and the bulk of the seeds will lie 
m the fascia covermg the pectoralis major. By inserting the rows of seeds at right 
angles a kind of gnd of seeds is formed beneath the tumour. Irradiation by 
means of seeds presents immense advantages in advanced cases and elderly 
patients, giving results at least as good as those from amputation, with less 
inconvenience and no disfigurement. In early cases it may be used with con- 
siderame prospect of success. To avoid skin reaction and ulceration the whole 
ot the breast and surrounding region should be covered with zinc and castor oil 
ointment, rem 9 ved and replaced daily.— -H. S. Souttar, Brit. med. J., i/1933, 813. 
In hopelessly inoperable cases radon seeds are preferable to any other form of 
treatment.— J. K. Harper, Bnt. y. Derm., Nov. 1936. 

Carc^^oma of the Esophagus treated by radon seeds. Of 16 cases treated, 

1 was ahve and well after 3 years, 2 lived for more than a year, 11 obtained 
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considerable tempoi’ary relief, 2 were not relieved, and 3 were able to remove 
gastrostomy tube. (Successful operative extirpation is a virtualimpossibility, 
and operative mortality is in the region of 100%.) — ^T. B. Jobson and G, H. 
Steele, BHt. med. «/., i/1934, 233. 

Carcinoma of the Utfiune Cervix. Some patients treated with X-rays 
and radium with no results recovered after a single application of radon. 
Results better where no previous treatment had been applied and where the 
tntratumoural method of treatment is applicable. The introduction of needles 
is ad\'isable only where the tumour is sufficiently large and is not closely adjacent 
to the bone; best results in cancer of the tongue, lip, penis, and other similar 
organs, but the application of masks with radon gave favourable results in 
other parts. The average dose for superficial application or filtration through 
2 mm. of lead is 1 to 1*5 med. (millicuries dkruites — decomposed radon) 
over 1 sq. cm. of surface, decreasing tliis for large areas (100 sq. cm. or more). 
The radon is usually left for 7 to 10 days. — ^M. I. Nemenow and F. S. Grossmann, 
Brit. J. Radiol., N.S., June 1928, 187; July 1928. 245. 

RELATIVE VALUES OF SURGERY AND RADIATION 

In a discussion at the International Conference on Cancerj* London, July, 
1928, G. Regaud (Radium Institute, Paris), said that radio-sensitivity of 
cancer was extremely^ variable. Of the two different species of cancer or the 
cervix uteri, epidermoid (a stratified pavement epithelioma, showing structurally 
the morphological changes or manner of growth peculiar to the epidermis) 
and glandular, cures by selective radiotherapy had been obtained only in 
the former, due apparently to the activity and rhythm of division on the one 
side, and the secretory function on the other. In addition, many factors inde- 
pendent of radio-sensitivity influenced the results of radiotherapy, c.g., extent 
of primary cancer, its distant spread, its accessibility, and the radio-resistance of 
the intervening tissues and organs. Ray action could be used on a small 
neoplasm where it was out of the question in a more extensive one. 

Cancer of the Cervix UterIj M. Donaldson (St. Barts’.) gave the following 
grounds for definitely deciding m favour of radiation as against hysterectomy-r 
(1) the negligible mortality with radiation, (2) statistics of survival-rate in no 
way inferior, (3) with improved technltjue,^ more patients will seek early advice, 
with con8ec;[uent improved resulte, (4) it will bring into general treatment radio- 
therapy in incurable cases, (5) it will encourage the younger gynatcologists to 
adopt a method of treatment which they will be able to carry out more success- 
fully than the difficult Wertheim’s opexatxon. W. P. Healy ([New York): The 
most important determining factors in prognosis were the clinical stage of the 
disease and the radio-sensitivity of the tumour, and, when surgery was employed, 
early diagnosis and the degree of malignancy. Comyns Berkeley (London), 
gave figures relating to the radical operation. He considered that if the glands 
were carcinomatous the immediate operative mortality was raised from 1 2 to 
20-6%. Victor Bonney (London) thought a five-year survival period not 
enough — ten years should be taken before absolute cure was claimed. 

Cancfr of the Breast, Prof. Burton Lee (Cornell University): Irradiation 
in conjunction with conservative surgery had justified itself. Other speakers 
were in agreement with this view. 

Cancer of the Buccai. Cavut. Douglas Quick (New York): Radium 
preferable to X-rays. Filtered radon “seeds’* employed with good results. 
Applicators within the mouth were of no value. STANFORD Cadf (Ijondon): 
Surgical treatment had given results so indifferent that those obtained by 
radium appeared brilliant. In an operable growth^ the choice should be local 
excision with the diathermy knife and subsequent irradiation of the scar. 

Cancer of the Breast. Results obtained at St. Bartholomew’s indicate that 
the five-year survival rate is about the same for the two branches of treatment, 
being about 40% in each case; it is now decided there to combine interstitial 
radiation with surgery, the breast and glands being excised after radiation, and 
to compare the five-year survival rates with those of operation and radium 
respectively. 

Comparison of results in the treatment of cancer of the breast tend to favour 
the irradiation method in preference to radical surgical procedures in all groups. — 
C. M. Henry, Canad. med. Ass. ii/1937, 261. 

Cancer of the Cervix. I’he Marie Curie Hospital reports a steady improve- 
ment in the ratio of early cases. Treatment is by intercavitary radium alone. 
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Cancer of the Buccal Cavity. Primary Ungual growths are dealt with at 
most radium clinics by radium, either interstitial or by means of larger units 
externally; with regard to glands there seems an even balance of opinion and 
practice between surgical removal and irradiation. A slight improvement in 
oesophageal cases has followed the distribution of large doses of radon seeds 
(8 instead of 4 of 3 me. each) throughout the length of the growth. — Brit. med. J 
ii/1934, 821. 

Cancer of the Tongue. The present position is that excision of the tongue 
has given place to radiation. A table compiled from the records of ten institutions 
during 1931 (none of which specialised in radium treatment) shows that fewer 
cases were treated by surgery done than by radium alone, while radiation treat- 
ment of some kind entered mto the therapeutic measures adopted in 67*5% of 
all cases. — ^“The Medical Uses of Radium,” Spec. Rep. Ser. med. Res. Coun.. 
Lend., No. 174, 1932; Brit. med. J., ii/1932, 893. 

Five-year results (Middlesex Hosp.) equal or excel those of operation, but 
combination of radiation with operation may double the percentage of Uve-year 
surgical cures. — J. H. Douglas-Webster, Brit. med. J., ii/1932, 47, 

The Treatment of Metastases in Malignant Disi^se. The value of 
radiotherapy in these conditions is discussed in an article by M. C. Tod, 
Brit. J. Radiol., N.S., May 1940, The value of the method as a palliative is 
indicated, especially in metastatic deposits in bone from carcinoma of the 
breast and other conditions, in abdominal metastases from testicular growths, 
in metastases in carcinoma of the thyroid gland. 


ELECTROTHERAPY 

THE USE OF GALVANIC, FARADIC AND SINU- 
SOIDAL CURRENTS FOR THE TREATMENT 
OF DISEASE 

The physiological and therapeutic effects of electricity are the 
consequence of certain chemical and physical changes, either 
ionic or thermal in character, that it brings about in the body 
tissues. Although there are still many gaps in the exact knowledge 
of the links in the chain of events which connect the application 
of electricity and its therapeutic results, enough is known to 
justify the belief that it is a rational and valuable method of 
treatment. 

If two copper wires leading from the poles of a galvanic battery 
are immersed in a solution of either sodium chloride, sodium 
hydroxide or hydrochloric acid, without the wires touching each 
other, the ions, which had previously been moving about in no 
particular direction, now, under the influence of the electro- 
motive force (E.M.F.) of the battery, migrate in an orderly 
manner in definite directions — ^those ions with positive charges 
(kations) migrate away from the positive pole (anode) and make 
their way towards the negative pole (kathode) — ^those with 
negative charges (anions) migrate towards the positive pole of 
the battery (anode). 

When the positively charged kations and the negatively charged 
anions reach the negative and positive poles respectively, they 
lose their electric charges, become free unelectrified atoms and 
chemical combination takes place. 
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The ions in the tissue fluids, in which the most numerous ions 
are ^ose of chlorine and sodium, can likewise be made to migrate 
and form new chemical compounds at the electrodes. These 
chemical compounds are alkaline at the negative electrode, and acid 
at the positive electrode, if it be made of platinum, but neutral if 
the positive electrode be made of zinc or copper. 

Sodium hydroxide and hydroxyl ions, hydrochloric acid and 
hydrogen ions, zinc chloride and zinc ions, and copper chloride 
and copper ions are all caustics. The use of the galvanic current 
for the production of caustics in abnonnal or unnecessary tissue 
in order to destroy it is a form of galvanic treatment known as 
Electrolysis, Surgical Ionisation or Electro-chemical Cauterisation. 
The active electrodes used are narrow metal rods var^ang in width 
from 0*2 mm. to 1 or 2 mm. They are inserted into tissue or 
introduced into channels. 


Electrical currents used in the treatment of disease are 
the following: — 

1 . Galvanic. 


2 . 


3 . 


4 . 

5 . 

6 . 


Faradic {a) Primary. 

{b) Secondar5% 

Sinusoidal alternating {a) Quick. 

(6) Slow. 

{(a) Galvano-faradic. 

Ub) “ ‘ ■ 

Combined currents ^ (c) Galvanic 
(d) Faradic 
\ (e) Sinusoidal 

I (a) from d*Arsonval generator. 

1 (b) from diathermic current generators, 
(long wave) (short wave) 
Currents derived from static electrical machines. 


Galvano-sinusoidal . 

in combination 
^with diathermic 
current. 


High frequency 


Galvanic Current 

Galvanism or ‘^Iontophoresis Without Therapeutic 
lons*^* Galvanism has been practised since the middle of last 
century and employed for relieving pain and aiding resolution of 
inflammation after injury, but it is not known how it brings 
about the therapeutic results, which it undoubtedly does, in 
some pathological conditions. The principal diseases and morbid 
conditions suitable for treatment by galvanism are as follows: — 

In inflammation due to trauma, the current aids in the absorption of in- 
flammatory products. It thus usually causes rapid relief of pain and swelling 
in bruises and sprains, also in fractures and dislocations (after reduction). If 
the cause of the inflammation has not disappeared or ceased to act before the 
current is used, the relief, if any, is transitory. 

In osteoarthritist the galvanic current occ.isionally procures temporary 
relief; the best results being obtained in cases following trauma. In infective 
arthritis, it may assist in restoring mobility to the joints after the primary focal 
infection has been removed. In all cases of arthritis, except perhaps those which 
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are definitely due to traumatism alone, there is some fundamental cause or some 
focus of infection. Until these conditions have been effectually attended to the 
results of any local treatment are usually disappointing. * 

The current is often effective as a pain-kilier in cases of neuritis and ftbro- 
sitis after medicinal and other treatment has failed. In cases of indolent 
ulcer and indolent wounds, the process of repair is stimulated or accelerated 
by the galvanic current (making the kathode the active electrode). 

Erythema pernio (chilblain) responds rapidly to this current (the surging 
sinusoidal or surging faradic currents are equally effective, and if supplemented 
by local and general diathermy and appropriate internal medication, the effect 
is more lasting). 

The endurance of voluntary muscular effort is very greatly increased by the 
passage of a galvanic current, which also mitigates or abolishes the fatigue fdt 
during or after the effort. It has been suggested (Cumberbatch) that this 
^/refreshing action** of the current is due to the migration of sarcolactic acid 
ions from the muscle fibres into the blood vessels or lymphatics. 

The refreshing action possibly accounts for the beneficial results of gal- 
vanism in the treatment of Raynaud*s disease. The frequency and severity 
of the attacks can usually be diminished by passing the current between the 
hands (or feet) immersed in water (anode) and the cervical (or lumbar) enlarge- 
ment of the spinal cord (kathode). 

It is possible that the relief of mental fatigue (psychasthenia) after the passage 
of the current through the head (cerebral ^vanism), and the feeling of well- 
being after the current has been passed through the spinal cord, in cases of 
neuro-muscular neurasthenia, may be due to the removal of fatigue products 
by a process analogous to that which has been suggested in the case of tired 
muscles. 

Some cases of progressive muscular atrophy are benefited by the appli- 
cation of the galvanic current to the spine. The same treatment often relieves the 
crises, pains, and unsteadiness of gait in locomotor ataxy. 

Method of Treatmentm The electrodes, except when used for 
special regions such as the middle ear, rectum, colon, uterus, etc., 
are metal plates made of thin sheet lead or tin alloy padded with 
several layers of lint or bath-towel material soaked in 1 to 2% 
solution of common salt at a temperature of about lOO^F. 

The padded electrodes are applied, one to the part requiring 
treatment (this is called the actwe electrode); the other (indifferent 
or inactive electrode) is applied to a distant part of the body away 
from the part requiring treatment. Before applying the padded 
electrodes, the skin to which they are to be applied should be 
washed with soap and warm water, and then well rinsed with 
warm water so as to remove the soap. Any cut, scratch, pimple, 
etc., however small, should be covered by thin sheet rubber, 
adhesive plaster or a drop of collodion. 

The pads may consist of 16 layers of lint or 8 layers of bath- 
towel material of medium thickness, so that after they have been 
well soaked in the solution of salt (which constitutes the electro- 
lyte) and wrung out they are not less than i inch in thickness. 
During the passage of the current, the chemical caustics will be 
formed where the metal plate makes contact with the electrolyte, 
but if the pads are sufficiently thick, the metal plates are at a 
sufficient distance from the skin to prevent the chemical caustic 
reaching the epidermis and causing so-called “burns.” The sodium 
ions at the positive pole and the chlorine ions at the negative 
wiU conduct the current between the metal plates and the skin, 
:md thus complete the circuit, and the galvanic current will pass 
through the body. 
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When the padded electrodes have been accurately applied and 
bandaged on and the circuit is complete, the current is started 
from zero and very gradually increased, several minutes being 
expended before reaching the desired maximum. (During the 
application, the sensations felt at the skin surfaces should be 
evenly diffused. If the patient complains of a point of special 
pain, or if the milliamperemeter needle is observed to move 
forwards after a period of rest, apart from any movement of the 
current regulator, it may signify a breaking down of the skin 
resistance, and possible injury to the epidermis. Whenever these 
signs are noticed, the current should be reduced to zero, the pads 
removed and the skin examined. If the skin has been damaged, 
a dark grey area will be seen in place of the normal erythema.) 
It is allowed to flow at this strength for the appropriate time and 
then it is very gradually reduced to zero. 

Current density, or the density of the current in the skin, 
is the number of milliamperes passing per square inch or square 
centimetre of electrode in contact with the skin. 

Patients can rarely tolerate more than one or two milliamperes 
to the square inch to begin with, and during the first treatment 
it is not wise to exceed this amount. Patients have idiosyncrasies 
to electricity as well as to drugs. In different subjects the sensitive- 
ness of the skin, even if the latter is apparently normal, varies 
exceedingly. Some subjects are liable to develop urticaria with a 
current density that produces no harmful effects in others. If, 
however, the skin develops urticaria, the current should not be 
passed again until the eruption has disappeared. 

‘‘If a part of the central nervous system (brain or spinal cord) 
or an organ of special sense (such as the eye, internal ear or 
semicircular canals) lies on the path of the current, the latter 
cannot attain as high a density as the skin without causing dis- 
agreeable sensation on the part of the patient.*^ — Cumberbatch. 

A visible physiological change is a patch of erythema which can 
be observed in the skin where it was covered by the electrodes. 
These patches of erythema are due to vasodilatation, not merely 
in the skin but according to certain evidence, in the deeper parts 
as well. The production of this “galvanic erythema” is the 
probable explanation of the beneficial results of galvanism when 
applied to a region which is the seat of passive congestion or of 
inflammation which has failed to resolve. 

Katapkoresis or ^‘electric osmosis** is the passage of 
water from the anode to the kathode during the flow of the current. 
Whether kataphoresis takes place in such a complex conductor 
as the body to any appreciable therapeutic extent is uncertain, 
although some authorities ascribe the good results obtained by 
“chlorine ionisation” of an ulcer, as being due to kataphoresis and 
not to the chlorine ions. 

The phenomenon named anelectrotonus (the lowering or 
even temporary abolition of excitability and conductivity in 
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muscle or nerve at the anode) is sometimes cited as an explanation 
of relief of pain which can be procured by means of the current. 
Iontophoresis with Introduction of Therapeutic Ions or 
'^Ionisation,*’ "Medical Ionisation,” "Kataphoresis.” 

This is a form of treatment in which the galvanic current is 
used for the purpose of making ions possessing therapeutic 
properties migrate into the body. 

The term ionisation as applied to liquids, strictly means or 
implies the disassociation of a substance into ions without the 
application of any external force, as is the case when a salt is 
dissolved in water. Inasmuch as the galvanic current in the body 
consists of streams of migrating ions, the term "'iontophoresis*' 
(signifying the conveyance of ions') is more applicable. The term 
kataphoresis as applied to this method of treatment is impressive 
but misleading. 

The publication in 1900 by Professor Stephane Leduc of the 
first of a series of papers on the subject, may be said to mark the 
dawn of the ionisation era. In these papers, Leduc explained the 
principles of the subject, and indicated the proper technique and 
the directions along which success might be pursued. 

Dr. Turrell, in summarising the arguments against the theory of ionic 
medication, says: — 

(1) That the function of the solution of salts or “drugs*' with which the pads 
are moistened is to supply the ions necessary for the transmission ot the 
current through mucous membranes or the superficial layers of the skin, 
an area which is normally very deficient in ions. 

<2) That the current is conveyed through the body by the tissue ions, chiefly, 
in view of their relative fastness, by me hydrogen kations and the hydroxyl 
anions. 

(3) That while a salt is in an ionic state, its chemical affinity is temporarily 
inhibited by its electrical charge, therefore as an ion it can have no thera- 
peutic action. 

(4) That the very low velocity of the ions eniployed in medical treatments 
of this character, and the very low potential at which they are applied, 
entirely preclude the deep penetmtion claimed for them during the brief 
period aUotted to an electric treatment. 

(5) That, according to Sir OHver Lodge, “At a change of liquid another set of 
atoms continues the convection and nothing very particular need be 
noticed at the junction." 

(6) That such drugs as sodium salicylate, commonly employed, need to be 
present in the tissues in considerable quantities in order to exercise their 
therapeutic effect, and it is difficult to conceive that such drugs in the 
infinitesimal quantities which could possibly be introduced by ionic 
medication, could have any beneficial action. 

(7) That many workers of extensive experience have failed to detect any 
difference in these results provided the current is administered at a similar 
intensity and for a similar lengtli of time, whatever salts or drugs are 
employed to moisten the pads. 

(8) That very careful experiments conducted both in this country and in 
France by experienced electro-therapists in collaboration with skilled 
chemists, have failed to detect the presence of the drug, after its attempted 
introduction by electrical means, deeper than the superficial layers of the 
sldn. 

The late Dr. Lewis Jones, who introduced ionic therapy into 
England, WTote as follows in the preface to his monograph 
entitled Ionic Medication : — 
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“The evidence which has thus (by a record of actual clinical 
results) been brought together, offers the best of proof that the 
practice of ionic medication is a real addition to our means 
of healing disease^ In view of the facts adduced, we need not 
too greatly concern ourselves with academic discussions as to 
whether there is any effective penetration of ions or not. At least 
we may say that the procedures described have been followed by 
results of value. 

“At the same time we may learn from this collection of cases 
that the best results have been gained in superficial affections, 
and we must not be too confident of securing brilliant effects in 
the more deep-seated affections.” 

Cumberbatch {Essentials of Medical Electricity) says : “In 
some diseases the therapeutic effects are certainly due to the ions 
that are introduced, although the current, apart from the ions 
that have gained entry, may assist in the production of these 
effects. In other diseases it is uncertain whether the special ions 
that are introduced play any part. In these, the therapeutic 
effects are to be attributed mainly, and some writers would say 
entirely, to the action of the current itself — that is, to the migration 
of the tissue ions.” 

As time has gone on it has been shown that fewer and fewer of 
the successful results in various affections are really due to the 
therapeutic ions that were introduced. In the past, a great 
variety of therapeutic ions liave been employed. Nowadays the 
most commonly used ions are those of zinc and copper. Mercury 
magnesium, salicylic and iodine ions are occasionally employed. 
Many authorities would restrict the list to zinc and copper ions. 

The lithium, iodide and salicylate ions have been made to jjass through the 
skin (if applied at the pro{)er poles) and have been detected in the urine and 
saliva. Leduc, experimenting upon rabbits with shaved sides, has not only 
proved the penetration of cyanogen and strydinine ions, but has shown that the 
fonner (CN) only enters from the kathode and the latter from the anode. In 
both cases the animals died. The entrance of these poisonous substances is not 
by diffusion, because control animals with pads soaked in solutions of potassium 
cyanide or strychnine hydrochloride in contact with the shaven skin, and kept 
there indefinitely, were not affected if the current was not made to flow. Further- 
more, they were not affected if the current was made to flow and the pad elec- 
trodes were connected to the wrong poles of the source of current. Again, if a 
pad soaked in a 1 or 2% solution of zinc sulphate is applied to the granulations 
at the base and edges of an ulcer and kept there for 10 minutes, it produces no 
result that is visible to the eye. If, however, a metallic electrode connected to the 
positive pole of a source of galvanic current be placed over the pad (the indifferent 
electrode being applied elsewhere) and the latter allowed to now for 10 minutes, 
the granulation tissue acquires a pearly-white colour not only on the surface but 
in the deeper parts. This white colour is due to the formation of a compound 
of zinc and albumen. The zinc ions have entered, and many have combined with 
the tissue proteins. 

The regions which can be treated by introduction of therapeutic ions 
are as follows; — any region of the skin when inflamed^ with or without ulceration, 
also fistulas and artificial sinuses which open on to xt; any mucous membranes 
which are within reach of the active electrode, viz., those which line the following 
regions: nasal cavities, fxontal sinus, maxillary antrum, eyelids, cornea, sclerotic, 
tongue, mouth, Eustachian tubes, middle ear (if the membrana tympani is 
perforated), anal canal, rectum, colon (as far as the splenic flexure), vagina, 
canal of the cervix and body of the uterus. 
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The electrodes when applied to the surface of the body, consist of metal 
plates and absorbent pads like those described in the treatment termed galvanism 
or “iontophoresis without the introduction of therapeutic ions.” The “active” 
pads are soaked in the solutions containing the ions to be introduced. Electrodes 
of this kind may be applied to ulcers of the skin if not too small, the metal plates 
and pads being cut to suitable sizes.^ If the ulcer is only k inch or less in width, 
a small pad of cotton wool soaked in the solution is placed over it, and then a 
zinc rod is applied to the pad. For the treatment of still smaller ulcers, cotton 
wool wrapped round the end of a zinc rod and soaked in the solution may be 
used. In the treatment of an intractable form of comeal ulcer known as Mooren’s 
ulcer, a bare zinc rod is used. Bare rods of zinc or copper are also used in the 
treatment of narrow channels such as the cervix uteri and artificial sinuses of 
small calibre. (When the current flows, the metal, if connected to the positive 
pole, slowly passes into solution, so that ions are formed. These ions then 
migrate into me tissues.) In the treatment of internal parts such as the rectum, 
colon, maxillary antrum, middle ear, etc., the cavity is first filled with the 
solution, whida is then connected to the source of galvanic current by a special 
metallic electrode. 

The Council on Pharmacy and Chemistry and the Council on Physical 
Therapy of the A.M.A. have decided that ion transfer as a method of administer- 
ing drugs be recognised by the Council with the understanding that the applica- 
tion of the method must at present be reserved to those especially tramed and 
that the follo^ving precautions should be observed: 

(1) If the sensation of the patient's skin is not normal on test, the current 
strength must be proportionately selected and carefully controlled according 
to the size of the electrodes and the ma. reading. (2) Electrodes must not be 
applied over denuded ai*eas and must be very carefully anplied over recent 
scar tissue. (3) Electrodes must be suflRciently large to avoid excessive current 
density. (4) The metal plate of the electrode must be evenly covered by the 
padding, leaving no bare edges in contact with the skin. (5) The pad covering 
the electrode must be evenly saturated with the appropriate solution. (6) The 
electrodes must be applied in good contact by means ot even pressure. (7) The 
conducting wires must be fastened securely to the electrodes, so that the metal 
of the wire tip do^ not come in contact with the skin. (8) The current must 
be increased slowly, at the start; while the milliameter registers flow of current, 
the switch must never be opened or closed sharply. (9) The patient must be 
instructed to report at once any excessive pain or burning. No more current 
than the patient states is comfortable should be applied. A safe milliameter 
reading should never be exceeded. During treatment the milliameter reading 
usually increases as skin resistance decreases; a decrease usually indicates that 
the pads have become partially dry. In remoistening of the pads the current 
must be turned off, after which the electrodes are removed and the pads 
moistened evenly and reapplied. (10) The strengtlt of the current must be 
decreased if the patient complains of annoying sensations. If this does not 
provide relief the current must be turned oft’ and the electrodes removed. 
— J. Amer. med. Ass., ii/1941, 360. 

Properties and Sources of Various Ions, The old 
mnemonic used was Metals and Alkaloids are Positive (M.A.P.). 
Of recent years the more academic mnemonic. Hydrogen, 
Alkaloids and Metals are Positive (H.A.M.P.) has been 
adopted. All other ions are negative. 

When they are prepared for use, the strength of the solutions 
should as a rule be made 1%. 

If iodine is dissolved in potassium iodide the solution for use 
should contain 0*5% of each. The strength of adrenaline should 
he 1 in 5000. 

The ions of zinc^ copper t silver and mercury all possess germi- 
cidal and cauterising properties. They do not penetrate deeply 
owing to the readiness with which they enter into combination 
with the tissue ions and form more or less insoluble salts. When 
these specific ions pass into the cells they destroy the protoplasm 
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and enter into combination with the proteins formed by its 
decomposition. In this way, there are formed the insoluble 
albuminates of these Jour metals. It is probable that zinc ions 
penetrate the more deeply, therefore they are used in preference 
to the others in the treatment of ulcers and sinuses. 

Ions with Positive Charges. 

Zinc ions are most conveniently derived from a solution of zinc 
sulphate. They are employed in the treatment of ulcers, sinuses 
and infected conditions of mucous membranes. The zinc 
albuminate is an ideal dressing, being tenacious and sterile. It 
remains in position for 7 to 10 days. During this time the under- 
lying tissues cannot be re-infected from without. Within the 
layer, bacteria are killed and capillaries are sealed. 

Copper ions (derived from a solution of copper sulphate) 
possess the same therapeutic properties as those of zinc. 

Mercury ions (derived from a solution of mercuric chloride) 
possess the same properties as zinc, copper and silver ions. They 
are antiseptic, and may be used for the treatment of syphilitic 
ulcers. 

Silver ions (derived from a solution of silver nitrate) are not 
frequently employed. They form very insoluble salts when they 
meet tissue ions, including the chlorine ions, and therefore the 
ions of this metal migrate for a much shorter distance than those 
of zinc and copper. 

Magnesium ions (derived from a solution of magnesium 
sulphate) do not possess cauterising power. They are used in the 
treatment of small multiple flat warts which occasionally occur 
on the hands or face. If this method is going to be successful, 
only one or two applications are necessary. 

Lithium ions (best derived from a solution of lithium chloride) 
have been used for the treatment of gouty arthritis. The passage 
of the galvanic current without the lithium produces equally good 
results, especially when combined with salicylic ions. 

Quinine ions (derived from a solution of quinine hydrochloride) 
have been used in the treatment of neuralgia and painful neuritis. 
Although they are credited with analgesic properties, they are 
apt to cause marked skin irritation (e.g., when applied to the face 
in cases of trigeminal neuralgia) so that sufficiently massive 
currents cannot be comfortably borne. 

Cocaine ions (derived from a 10% solution of cocaine hydro- 
chloride) produce superficial anaesthesia. These are usually 
combined with adrenaline ions, in order to procure vaso- 
constriction at the same time as local anaesthesia. The results 
are unreliable — a local injection of procaine and adrenaline is 
preferable. 

Histamine ions (derived from a solution of histamine hydro- 
chloride) have been recently claimed to be efficacious in the treat- 
ment of non-infective affections of the muscles and joints. Katexon 
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Foil is used. This consists of sheets of filter paper saturated with 
a solution of histamine hydrochloride and covered with a thin 
coating of aluminium which acts as a conductor of the current. 
Before use, the Katexon Foil must be soaked in water. 

Histamine ointment gives better results and is more convenient in use than 
solution, the part affected being smeared with the ointment and a lint pad, wrung 
out of saline, placed over the part and connected to the anode of the apparatus. 
Patient given the maximum milliamperage which can be tolerated, frequently 
up to 100 or 150 ma., the current being raised to maximum as rapidly as com- 
patible witln>atient’s comfort and maintained as high as patient will allow to end 
of sitting. The tolerance of a patient both as to time and milliamperage varies 
greatly wm day to day. There is immediate tingling and intense itching at site 
of anod^ pad, with feeling of local warmth, and patient must be told how to 
distinguish between this and burning due to concentration of current; also to 
complain if limb begins to throb, face flushes or if there is pain in the head. To 
avoid bad headache, current must be cut off at first suspicion of flushing, and 
reduced if throbbing or excessive heat occurs. The relief of pain, ei Aer complete 
or partial, may last a few hours, a few days or permanently. Undesirable results, 
incucating immediate cessation of sitting, include headache, tachycardia, con- 
striction of chest, with breathlessness, burning, and faintness. 

Treatment may be given dailjr. Has no place in the treatment of infective 
arthritis, acute rheumatoid arthritis or where there is marked failure of com- 
pensation in the heart, but of special value in fibrositis and neuritis, which it is 
possible to cure. Massage with the ointment also satisfactory but less so than 
ionisation. — F. S. Mackenna, Lancet^ i/1934, 1228. 

Many patients who have taken a course of baths for several years are emphatic 
in their statements that histamine has greatly increased the benefit received; 
undoubte<fly it also increases the rate of recovery. It ma y be said to fail in cases 
of the rheumatoid type, where the joints are swollen and “doughy** and the skin 
clammy, but in all others, and particularly in villous arthriti^ fibrositis, and 
neuritis, its value is unquestionable. An analysis of 100 cases. — F. S. Mackenna, 
Lancet^ i/1936, 365. 

Jons with Negative Charges* 

AcetyU^-methylcholine ions (derived from a solution of acetyl- 
p-methylcholine chloride). The' application of aqueous solutions 
of this drug by iontophoresis is the best means to obtain the local 
effects of the drug on the extremities. Systemic effects are pro- 
duced by this method but are less pronounced than when the drug 
is given orally or by injection. 

For administration of the drug by iontophoresis it is customary to use a 0-2 
to 0*5% solution in distilled water. The initial treatment should not exceed 
5 to 10 ma. for 30 minutes. Subsequent treatments usually require from 25 
to 30 ma. for 20 to 30 minutes, with an interval of 3 or 4 days between treatments, 
the number of treatments necessary varying with the patient and the type of 
lesion. In Raynaud’s disease and scleroderma ten or more treatments may be 
necessary to secure improvement; in chronic rheumatoid arthritis the treatments 
may be reduced to intervals of a week after the first four to six treatments. In 
varicose, indolent, and gangrenous ulcers treatment may be given daily at the 
start to promote granulation of tissue and then reduced after the first few 
treatments to two or three times a week. During and after treatment tlie patient 
should be covered and protected from draughts and should be kept quiet and 
warm for about 30 minutes. It should only be used by those specially trained 
and should not be used directly over ulcers or open wounds andf only with care 
over scar tissue. Idiosyncrasy to the drug may result in difficulty in breathing. 
If this is noted the treatment should be stopi>ed and the patient raised to a 
sitting position. If the symptoms do not subside atropine sulphate should be 
given hypodermically at once.— -Report of the Council on Pharmacy and 
Chemistry, J. Amer. med. Ass., ii/1941, 861. 

Adrenaline ions (derived from a solution of adrenaline dihydro- 
genphosphate) . Some of the disadvantages of adrenaline injections 
in the treatment of asthma, e.g., short duration of action and 
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unpleasant reactions, may be overcome by adrenaline ionto- 
phoresis. A solution of adrenaline dihydrogen phosphate with 
pH of 4 to 5 is employed. 

Equal quantities of adrenaline base and phosphoric acid are added together 
so that the final concentration of adrenaline is about 1%, the being adjusted 
colorimetrically. The area of application in the aYm or leg is preferably about 
50 sq. cm. The adrenaline solution is placed on cotton, and each area is given 
a current of 5 'to 7 ma. for 10 to 15 minutes with usually three areas being 
covered successively in a single treatment. (By using larger areas and increasing 
the current and time it is conceivable that larger doses may be giv'en.) Con- 
stitutional reactions, such as tremor, palpitation or headache, have been less 
than those following a subcutaneous injection of 5 m. of the 1 in 1000 solution 
of adrenaline hydrochloride. — ^Abramson, per Brit. med. J., ii/1940, 293. 

Chlorine ions (derived from a solution of common salt) are 
used for softening superficial scars which are the result of trauma 
or burns, and for loosening superficial adhesions. The best 
results are produced by a combination of radiant heat or diathermy, 
‘‘chlorine ionisation,” and massage and movements in direct 
sequence and on the same day. If the scar be painful, salicylic 
ions are preferable to chlorine ions. The modern belief is 
that chlorine ions have no direct “sclerolytic” action and that the 
beneficial results are probably due to kataphoresis. 

Iodine ions (derived from a solution of potassium iodide) have 
also been used for softening scar tissue, but it is doubtful whether 
they exert any specific action in the process. They have antiseptic 
properties and may therefore be introduced into syphilitic ulcers. 
The addition of free iodine to the solution of potassium iodide 
increases their germicidal action, and makes them very successful 
in the treatment of chronic non-specific infected ulcers and 
sinuses. 

Salicylic ions (derived from a solution of sodium salicylate) 
possess weak germicidal powers and are well borne by the tissues. 

They have been found very efficacious in relieving both super- 
ficial and deep conditions when attended with pain, e.g., painful 
scar tissue and ulcers, and trigeminal neuralgia. 

Intranasal Ionisation in Hay Fever and Allied Conditions. The 
treatment consists in thoroughly anaesthetising the entire nasal cavity; following 
this the nasal chambers are again packed with cotton strips saturated with a 
metallic solution. This consists of 1% zinc, tin, and cadmium chloride in 
glycerin. A bare copper wire is placed in the packing avoiding direct contact 
with the nasal mucosa. This acts as the anode and both sides of the nose are 
treated simultaneously. The cathode consists of a pad soaked in saline solution 
and brought in contact with the patient’s palm. The galvanic current is 
gradually turned on until the ammeter registers about 10 milliamperes and the 
treatment is continued for about fifteen minutes. It is important to bear in 
mind that excessive current and prolonged time period may result in coagulation 
of the tissues. When the packs are removed the nasal mucosa is covered with a 
greyish film. I’he reaction begins within a few hours following the treatment. 
The turbinates and other parts of the nasal mucosa become swollen and breathing 
becomes impaired. The patient complains of nasal obstruction, of varying 
amounts of pain about the nose and face with headache. On the second day the 
pain subsides; the nose, however, is still obstructed. At this time a gelatinous 
membrane forms within the nose. This the patient is able to expel on the third 
day. By tlie end of the third or fourth day the patient is relieved of his symptoms. 
At the end of six days rhinoscopy reveals a comparatively normal appearance 
of the nose. — S. W. Garfin and S. M. Pearl, Neto Engl. J. Med., 1936, 214, 245. 
See also P. Franklin, Brit. med. J., i/1932, 751, 
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As a restJt of treatment by intranasal zinc ionisation of 243 cases of hay fever 
at St. George’s Hospital during 1936, the ages of the patients ranging from 5 
to 77 years, complete relief of all symptoms was obtained in 57*6% and con- 
siderable relief in 36%. The technique is safe and complications are not met 
with. The routine practice was to give three treatments at intervals of one 
week. — L. D. Bailey and Clive Shields, Brit. med. J., i/ 1937, 808; P. Franklin, 
ibid., i/1939, 871. See also L'. D. Bailey and Clive Shields, Brit, J. phys. Med 
July 1936, 52; Frank Cope, ihid.^ Aug. 1936, 76; A. R. Hollender, ibid., Sept 
1936, 96. 

Diseases and Morbid Conditions for which **ionisation** is a valuable 
form of treatment often after other measures have proved unsuccessful. 

Chronic Infective Proctitis. Zinc ionisation generally successful — using 
a special electrode. 

Ulcerative Colitis. J. Curtis Webb (Lancet, ii/1905, 1361) advocated the 
use of silver ions, using a special electrode and technique. Zinc ions were 
afterwards used instead of silver ions and Julius Bumford {Brit. med. J., 
ii/1930, 640) described the results of the treatment in 28 cases. 

Mucous Colitis. Salicylic ions may be used (pelvic diathermy applied by 
the rectal route is often successful). 

Cervicitis. Very successful. Begin treatment by placing a zinc electrode in 
the canal of the cervix, make it the kathode. This causes a migration of hydroxyl 
ions into the cervix, where they destroy organisms and convert the cells into alkali- 
albumen. There is also an increase of the secretion from the cervical glands, 
thus establishing efficient drainage. It is of special value when the discharge 
is slow, thick and adherent. When the discharge is thinner and more colons, 
the active electrode should be connected to the positive pole of the source of 
current; zinc ions are thus introduced and zinc albumate is formed. (For full 
details consult E. P. Cumberbatch’s Essentials of Medical Electricity.) 

Chronic Suppurative Otitis Media (if there is an opening in the membrana 
tympani). If there is no caries of the bone, no papilloma or cholesteatoma, two 
or three treatments by zinc ionisation, using 0*5% solution of zinc sulphate, are 
usually effective. The solution is introduced by way of a special electrode as 
recommended by Friel (“Zinc Ionisation and Zinc Electrolysis in Treatment 
of Chronic Otorrhea,” Trans. Roy. Soc. Med., Otol. Sect., 1921), or by a special 
electrode designed by W. Clau|!hton Douglass ("An improved method for the 
treatment of otitis media by ionisation,” Brit. J. Bio^phys., 1930). A current of 
2 to 3 milliamperes is passed for 10 mmutes. 

Maxillary Antrum and Frontal Sinus. Chronic inflammation of the 
mucous membrane of these parts can occasionally be brought to an end by zinc 
ionisation. Sometimes salicylic or iodine ions are introduced. Special electrodes 
and technique. 

Corneal Ulcers. Use retractor, cocainise eye, instil fluorescein. A tuft of 
otton wool soaked in a 1 % solution of zinc sulphate is wound round the end 
of a zinc rod. The free end of the tuft is placed on the ulcer, the rod is connected 
to the conducting wire leading to the positive pole of the battery. A current of 
1 to H millianmeres should be passed for 1 or 2 minutes. If the ulcer does not 
heal after 10 days a second application should be made. One application is 
siifficient to effect a cure if the ulcer is small. In treating “Mooren's ulcer,” after 
cocainising and instilling fluorescein, apply a zinc rod, /.j in. diameter with its free 
end rounded, to the edge of the ulcer. A current of hall a miUiampere is passed, 
and the rod is moved very slowly along the edge. Each part covered by the zinc 
rod should receive the current for 15 seconds. After the lapse of 14 days, instil 
fluorescein and treat again any part which stains. 

Non-specific Ulcers of the Skin. Zinc ions are generally introduced. The 
resulting pearli-white zinc albuminate is a tenacious, sterile, protective covering, 
and until it disappears no filler electrical treatment should be given. One 
treatrnent is often sufficient. Zinc ions are most useful in cases of infected ulcers ; 
sometimes "varicose” ulcers can be healed by the same method. If the ulcer be 
inflamed or painful, one or two preliminary treatments by salicylic ions are often 
effective. Iodine and salicylic ions sometimes succeed when zinc ions fail. 
When an iilcer is callous, and infection is not the evident cause of its persistence, 
chlorine ions should be introduced. 

Syphilitic Ulcers should be treated by the introduction of mercury or 
iodine ions. 
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Perforating Ulcers may be treated by introducing the negative ions present 
in a 1 % solution of iodine in a solution of potassium iodide of the same strength. 

Artificial Sinuses. Success can only be expected when the sinus is more or 
less straight and has no side channels^ does not lead to carious bone and does not 
contain any foreign body (pledgets of paper or cloth arc transparent to X-rays). 
First cleanse the sinus to prevent any part of its surface from being shielded by 
pus or ddbris. It should then be well hlled and even distended with the solution, 
and the electrode in the form of a ainc or copper rod should be so contrived as to 
be equally close to all parts of the area. At the commencement of the treatment, 
the more distant part of the sinus should receive most attention, so that it may 
heal from the bottom. 

If zinc ions are used, a zinc rod is made the anode\ if iodine ions are used, a 
zinc rod is made the kathode. If the sinus is not too narrow, a zinc rod carefully 
covered with cotton wool soaked in the solution is passed along the channel. 
If it is too narrow, a bare zinc rod is used. 

The Galvanic Current Used for the Removal of Foreign Iona* 

C. H. C. Dalton {Brit. med. /., ii/l929, 297) reports a case of footdrop due to 
arsenical poisoning, which was successfully treated by the galvanic current. The 
affected muscles were stimulated by mtemipted galvanism thrice a week. The 
affected limb was then placed in a kathodal foot-bath and, in addition, a pad was 
placed, reaching up the skin of the leg. The unaffected leg was placed in an 
anodal leg-bath. After 14 days, the skin under the pad was noticed to be scaly. 
The scales and the fluid wrung from the pad both showed the presence of arsenic 
by Marsh’s test. The patient was first treated on April 10, 1928 — on May 30 the 
condition almost approached the normal. When examined on June 20 the 
affected muscles had completely recovered, and normal sensation of the skin on 
the front of the leg was found. The arsenic in such cases is probably in the form 
of hydrochloride. 

A somewhat similar technique is employed in the treatment of workpeople 
employed in lead factories — the active electrode is kathodal. After each appli- 
cation. lead has been found in the bath water, even when the patient has been 
out of work for 10 weeks, and was, therefore, unlikely to have any lead dust 
present on the surface of the skin. A distinct relief of the symptoms of lead- 
poisoning was observed, in addition to an improvement in the general health of 
the patients submitted to the treatment, which is not only preventive but curative 
as well. (Sir Thomas Oliver; Lead Poisonine from Industrial^ Social and Medi- 
cal Point of VieWf 1915.) 

When the galvanic current traverses a fluid containing micro-organisms in 
suspension, the latter migrate towards the anode. It is likely that this movement 
takes place where the current is directed through infected fluids, and if the 
organisms can reach the anode they will be destroyed. A method based on this 
principle is used by Dr. Charles Russ for clearing the urethra of gonococci. 

Electro-'ckemical Cauterisation, Surgical Ionisation or 
Electrolysis is a form of treatment in which abnormal or 
unnecessary tissue is destroyed by chemical caustics produced 
within it by means of the galvanic current. Caustics such as 
sodium hydroxide and hydroxyl ions or hydrochloric acid and 
hydrogen ions arc derived from the sodium and chlorine ions in 
the tissue fluids. On the other hand, when zinc ions are to be 
used for cauterising purposes, they are derived usually from the 
metal itself, which is placed in contact with, the tissue to be 
destroyed. When the metal, in the form of a zinc needle, is 
connected to the positive pole of a galvanic ba'ti.er>’' and the 
current is made to flow', the metal passes into solution, so that its 
ions are formed and they migrate into the tissue where zinc albumi- 
nate is formed. If the positive electrode is made of platinum or 
platinum-iridium, the tissue in its vicinity is transformed into acid 
albumen. At the kathode, whatever metal the electrode is made of, 
hydroxyl ions and sodium hydroxide are formed, and the tissue in 
the vicinity of the needle is transformed into alkali-albumen. 
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The details of this method of treatment differ according to the 
tissue which has to be treated. The active electrodes are in the 
form of needles, varying in width from 0*2 mm. to 1 or 2 mm. 
Their ends are rounded if they are to be introduced into channels [ 
or pointed if they have to be inserted into tissue. The finer 
electrodes are best made of an alloy of platinum and iridium. 
Thicker electrodes are made of hardened zinc. The electrodes 
are attached to suitable holders made of ebonite or fibre, except 
in the case of multiple-needle monopolar electrodes, in which 
each needle is soldered to the bare end of a short length of insulated 
wire. The other end of each wire is soldered to a common 
terminal and this terminal is connected to one pole of the battery. 
They may be monopolar, multiple-needle monopolar, bipolar 
or multiple-needle bipolar. 

A monopolar (or unipolar) electrode may consist of one, two 
or more needles. When it is used, the circuit must be completed 
by means of an indifferent electrode — a padded metal plate like 
that already described. When the electrode is bipolar or multiple- 
needle bipolar, all the electrodes are active. 

The advantage of cauterising tissue hy the electro-chemical 
method is the fact that the method is under exact control of the 
operator, so that the current can produce the amount of caustic 
desired precisely in the situation desired with little subsequent 
reaction and the formation of soft non-contracting scars. The 
limitation of the method is the fact that only a small amount of 
tissue can be destroyed at each application or insertion of the 
electrode. More tissue can be destroyed if inserted successively 
into adjoining regions, but this process is slow and tedious both 
to the patient and to the operator. If the electrode consists of a 
group of needles, the tissue can be cauterised at a quicker rate. 

Therapeutic Field, Electro-chemical cauterisation is an efficient form of 
treatment for certain maladies and disfigurements of the skin and mucous 
membranes, such as hypertrichosis, cavernous nsevi, stellate veins, telangiec- 
tases, newly grown venules in the skin, nasvi composed of separated vessels and 
pedunculated warts. It is also efficient in the treatment of cases of chronic 
peripheral neuritis, such as sciatica and brachial neuritis. 

Hypertrichosis f^perfluous hairs). The procedure requires much practice, 
skill and patience. Thick and dark hairs, not too close together, are easiest to 
remove. (Fine,^ downy hair should not be thus treated.) When a large surface 
has to be done, it is better to remove hairs from every part and not from one spot, 
otherwise a troublesome ulcer would probably result. About twenty is the 
largest numbd: that can be removed at a single sitting. 

Cavernous N^evi. Use a Lewis Jones* multiple-needle bipolar electrode- 
Sterilise needles in the flame of a spirit lamp, and then push them into the 
naevus at the level of the skin. After current has flowed for half a minute, 

g artially withdraw the needles and push them in again in a different direction. 

Lepeat process if necessary, so that the needles explore all parts of the nasvus, 
and pass through its blood vessels. Current should not exceed 20 milliampercs 
for each inch of positive needle inserted, otherwise a slough is apt to be formed. 
Give special attention to the marrfn, and supplement if necessary with the 
galvano-thermo-cautcry. At intervri of 4 weeks repeat treatment if necessary* 
Stellate Veins. (Spider nsevi). Insert zinc needle (anode) about i in, into 
central vein (‘*the body of the spider**) from which the othera radiate. Current 
of 1 milhampere for one minute. 

Telangiectases ajid N^vi, composed of Vessels that are separated from 

EACH OTHER BY INTACT SKIN, Insert zinc needle (anode) to depth of about 
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in. Current of 0*5 to 1 milliampcrc (according to size of vessels) for 30 
seconds. Transfix each vessel at intervals. 

"Port-Wine Stains’* may be treated by zinc needling. Electrode is inserted 
successively in closely adjacent regions. Current of 1 or 2 milliamperes for 
30 seconds. Process so very slow that except for small naevi, electro-desiccation 
or radium is preferable. 

Warts, pedunculated, sessile or semi-sessile, and "senile” warts and soft 
papillomata of the skin. Transfix base with zinc needle (anode). Current of 

1 milliampere passed for 1 minute. If base of wart or papilloma is more than 

2 or 3 mm. transfixion should be repeated in parallel hnes. Flat warts are 
generally unsuitable for zinc needling — electro-desiccation is a better method. 

Moles. Non-pigmented hairy moles should be treated by epilation. If the 
mole does not disappear, use zinc needling in different directions. Electro- 
desiccation may be supplemented or substituted. 

Chronic Peripheral Neuritis: Neuro-Fibrositis. TREA'nwENT by Galvanic 
ACU-PUNCTURE. Bare the region where patient feels the pain, moisten skin 
with warm saline. Pad electrode is applied to ^ the skin of another part and 
connected to one of the terminals of a medical induction coil or a source of 
sinusoidal current. This is the indifferent electrode. (The writer always uses the 
secondary current from a Lewis Jones* coil.) 

The active electrode is a small button electrode about in. in diameter, 
mounted on the end of a suitable holder. This is connected to the other terminal 
and is applied to the moistened skin. The current is started and increased until 
it produces a painless sensation of "pins and needles.” The electrode is then 
moved over the region where the pattient refers the pain. If the case is one for 
which galvanic acu-puncture is suitable, the passage of the electrode will detect 
a point or points where the current produces acute pain. These hypersensitive 
points are confirmed by repeated exploration from different angles. Slight 
shifting of the position of the button electrode causes instant disappearance of 
fhe acute pain, and the return of the painless sensation of "pins and needles.” 
When confirmed, the "painful faradic points” are marked by a skin pencil with 
a ring or square round the electrode, and are then subjected to the following 
treatment:— Tincture of iodine having been applied, a few drops of procaine 
and adrenaline solution are injected just under the skin at the centre of the 
spot to be treated. The indinerent electrode is left in position, but is now 
connected to the positive pole of a source of galvanic current. The negative 
h connected to the active electrode. The active electrode is a steel needle which 
is attached to a suitable holder. The needle is insulated except for a distance 
at its free end (which distance varies according to the probable depth of insertion) 
^ celluloid enamel.* Ordinary sewing or darning needles are quite suitable. 
The writer, in certain cases, uses a straight blade-shaped Hagedorn needle. 

The point of the needle is inserted at the opening made by the syringe needle 
and should follow the same direction. A galvanic current of one or two milliam- 
peres is passed and the needle electrode is inserted a little more deeply or its 
point moved about like a probe until the patient feels acute pain, often radiating. 
If the pain be very severe, keep the electrode in exactly the same position and at 
the same angle, reduce the current to zero and then inject a few minims of 
procaine and adrenaline solution down the side of the needle electrode as deeply 
as the point of the needle. After 2 minutes* interval, the current is again passed 
(still keeping the needle electrode in exactly the same position), and, owing to 
the second injection of the local anaesthetic, the patient can usually tolerate a 
current of 5 or 6 niilliamperes for 5 minutes. The current is then reduced to 
zero, the needle is withdrawn and a collodion dressing applied. One, two or 
three hypersensitive sfjots, according to the sensitiveness of the patient, can be 
thus treated in succession at the same sitting. If a spot has been exactly located 

*The insulating enamel is made by dissolving some black celluloid in a mixture 
of acetone and amyl acetate. The proportions are: — ^Acetone 47 parts; amyl 
acetate 47 parts; black celluloid 6 parts. The night before the treatment the 
needle is dipped into the enamel. The next day the enamel on the electrode will 
be dry. It can then be scraped away from the free end to the desired extent. The 
point, before insertion, is momentarily dipped into spirit. After two or three 
sessions of treatment, the electrode should be held for a moment in the flame of a 
spirit lamp so as to burn off the remains of the enamel. It can then be dipped in 
the solution again. The formula of the solution was devised by the late Dr. 
Muir of Exeter. 
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and correctly treated, there is no subsequent ijain es:cept perhaps a little "needle 
soreness,” and a repetition of the exioloration with the faradic or sinusoidal 
current 3 or 4 days afterwards, will fail to produce any pain when the testing 
electrode is moved over the spot which was treated. If the cause of the neuritic 
pain be still existent, some other tender "faradic points” may subsequently be 
found. They are treated in the same way. The hyperaesthetic faradic points are 
found so frequently in the same small areas, that an expert can usually know 
beforehand where he will find at least some of them. 

If the patient be very nervous, it is advisable, when testing for the proper 
"pins and needles” strength of the faradic current, to move the active electrode 
over the corresponding region on the opposite side. The beneficial effects of this 
form of treatment are probably due to the cauterising action at the negative pole 
being exerted, not on a main nerve trunk, but rather on one of its sensory branches 
along which me pain is referred to the surface. 

The galvanic current produces caustic chemicals below the skin in accurately 
located spots. Galvanic acu-puncture can be used in all cases in which some 
specialists use injections of absolute alcohol, and is, in the writer’s experience, 
preferable and less painful. This form of treatment should be reserved for 
chronic cases. 

The source of galvanic current for iontophoresis and electro-chemical cauterisa- 
tion may be D.C. main, A.C. main by means of a rectifier, batteries of wet or 
dry Leclanch6 cells, accumulators, or dynamo and driving plant (private instal- 
lation). Those sources should be used, for medical purposes, with the inter- 
position of suitable resistances. 

Galvanic Current Used for the Stimulation of Muscle or 
Nerve* 

When treatment by “galvanism” or “iontophoresis” (“ionisa- 
tion”) is being administered, it is necessary to increase and 
decrease the current with adequate slowness in order to avoid 
causing pain or discomfort to the patient. If a current passes 
along the body with constant strength, it does not stimulate the 
muscles or motor nerves. The sensory nerve-endings are, however, 
stimulated, possibly in consequence of the accumulation of ions 
in the skin. This stimulation persists during and after the passage 
of the current, and it may be the cause of the vasodilatation that 
accompanies it — a feeling of warmth is experienced, and the skin 
under the electrode acquires an erythema. If the current be 
suddenly increased or suddenly decreased, it stimulates both 
the sensory and motor nerves. If the reduction is less sudden, 
the sensory nerves alone will be stimulated. If the reduction is 
very gradual, there will be no stimulation. The two factors which 
determine the stimulating power are the strength attained by the 
current and the time occupied by the current in rising to its 
maximum or in falling to zero. When used for the purpose of 
stimulation, the galvanic current must be made interrupted, 
.surging or alternating. 

Infrequently Interrupted Galvanic Current is obtained 
when a metronome interrupter is placed between the battery of 
cells and one of the electrodes. This current is used for producing 
contraction of muscles which show the reaction of degeneration, 
the active electrode being placed, in turn, over the motor point 
of each of the affected muscles. When used for testing the 
reactions of muscle and nerve, the current is interrupted by means 
of a make-and-break key which is operated by hand. 
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Frequently Interrupted Galvanic Current (the Leduc 
Current). The Leduc interrupter is introduced into the current, 
which can by this means be interrupted at a much more rapid rate 
than when the metronome interrupter was used. Although the 
Leduc current can be used for the purpose of exercising muscles in 
cases of paralysis, it is practically only used for the treatment of 
causalgia — a very painful affliction which may follow nerve 
injury. 

Surging Galvanic Current* This is a current which rises 
and falls very slowly between zero and maximum, one second or 
more being occupied by the rise and fall. The easiest method of 
obtaining such a current is to move rhythmically the regulating 
device attached to a **galvanoset” or “ionostat’* (instruments 
connected to the main supply with lamp and water resistances). 
By moving the regulating handle the operator can make the current 
surge between zero and the desired maximum. By altering the 
direction of movement of the handle, the current can also be made 
to flow in either direction. The surging current is used in the 
treatment of paralysis in cases where one set of muscles shows 
the reaction of degeneration and the antagonists show reactions 
of normal type. The current causes contraction which is limited 
to muscles showing reaction of degeneration. The paralysed 
muscles therefore are not stretched. The affected arm or leg can 
be immersed in water and the current directed along the limb. 
If an interrupted galvanic current were passed along the immersed 
limb, the normally reacting muscles would contract with quick 
twitches and would momentarily stretch the paralysed muscles 
before they began their sluggish contraction. 

h^requmtly Alternating Galvanic Current* This current 
may be obtained from the galvanic current by introducing a 
metronomic reverser into the circuit. This metronome has four 
mercury cups, two on each side. When the swinging arm is on 
one side, the current flows in one direction to the patient, and 
when it is on the other side, the direction of flow is reversed. 
This alternate anodic and kathodic stimulation is useful in the 
treatment of muscles showing the reaction of degeneration. Some 
denervated muscles in a limb give a larger contraction in response 
to anodal stimulation, others may give a larger contraction in 
response to kathodal stimulation. 

If the alternating galvanic current passes along the limb, all the 
denervated muscles will receive a more even degree of exercise 
than they do when the interrupted galvanic (unidirectional) 
current passes. In the application of the galvanic current, bath 
electrodes may be used — the water in the bath with the metal or 
carbon introduced into it constitute the electrode or electrodes. 
The most commonly used are the leg and arm Schnee baths. 
Baths are made of porcelain or china, or still better, owing to 
their lightness, of aluminium lined on the interior by waterproof 
insulating material. In Raynaud’s disease, for instance, the arms 
or legs are immersed in these baths and connected to the positive 
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pole. The electrode over the spinal cord is made the kathode. 
In other cases, bath electrodes are convenient for the purpose 
of completing the circuit when a pad electrode is applied to the 
part requiring treatment. 

Faradic Currents 

The faradic current is obtained from an induction coil. The 
most important property of the faradic current is its power to 
stimulate the excitable tissues, particularly motor nerves. It is 
therefore able to produce contraction of voluntary muscle, and 
it is probable that, in consequence, many or all parts of the body 
are reflexly stimulated. The faradic current is chiefly used for 
the treatment of paralysis. Its therapeutic properties in this 
condition are not due entirely to its power to cause contraction of 
muscle. If the latter shows the reaction of degeneration, the 
faradic current is unable to cause it to contract, but it is neverthe- 
less able to hasten recovery and to relieve some of the symptoms 
which may accompany paralysis, viz. cyanosis, chilblains, trophic 
sores and other results of defective circulation. 

The faradic current is applied in the same way as the galvanic, 
and similar electrodes are used. Since it causes muscles to con- 
tract, it is necessary to introduce into the circuit some device 
which will rhythmically interrupt the current. The muscles will 
therefore relax during the period when the current is not flowing, 
and fatigue which would be caused by continuous contraction is 
prevented. 

Apart from the prevention of fatigue, currents which are 
rhythmically interrupted produce better results than those which 
flow continuously. This is an important general principle^ and it 
is true of all currents used for the purposes of stimulation, whether 
the muscles contract or not. Rhythmic interruption of the faradic 
current can be produced by sliding the secondary coil to and fro 
along the primary, till the sensation perceived by the patient is as 
strong as can be borne without discomfort. It is then moved off 
until no sensation is perceived. About two seconds should be 
spent in each movement. An alternative method is to include a 
metronome interrupter in the circuit, and regulate the rate of 
swing so that the current flows for about two seconds and is 
interrupted for the same period. Another method of procuring 
the necessary periods of rest between those of stimulation is the 
manual or labile method, to which reference has already been 
made. The active electrode is a padded metal disc, considerably 
smaller than the region requiring treatment. 

This electrode is rhythmically stroked over the part and lifted 
at the end of each stroke. The pad of the electrode is soaked in 
warm saline — if the padded electrode is occasionally rubbed over 
a cake of soap the application is more pleasant. This manual or 
labile method is suitable for regions such as the face, foot, etc., 
where the accurate application of electrodes is less easy; it also 
constitutes a form of massage. Still another method is to make 
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the current surge, or wax and wane. After each surge there should 
be a period of rest before the next surge begins. The duration 
of each surge should be from one to two seconds, and that of each 
period of rest should be the same. Some of the types of surging 
devices most frequently used wdll be described when discussing 
sinusoidal currents. 

As one of the most important uses of the faradic current is to 
procure contraction of muscle without painful sensation in its 
passage through the skin (except in some cases of hysteria, 
drunkenness, and malingering, which require painful stimulation), 
the choice of coil is important. The Lewis Jones sledge coil, 
the Tripier coil (reintroduced of late years as the Physio coil), 
and the Spamer coil, are all suitable. 

Therapeutic Uses of the Faradic Current, This current is used for 
practically the same purposes as the quick sinusoidal current. Faradic coils are 
portable, and are useful in cases where only occasional treatment is re^tuired. 
Where work is heavy and continuous, the sinusoidal current is more suitable. 

In treating cases of paralysis or weakness of muscles, the genera! rule is to use 
the faradic current if the muscles will contract to it, but if not, to use the 
galvanic current. All forms of electrical stimulation are of use in the treatment 
of paralytic conditions, if the current be rhythmically interrupted or surged. 
The general treatment of paralysis will be described later on. 

The faradic current may be usefully employed in the treatment of cliilblains, 
constipation, hbrositis with adhesions (in these cases, use the Physio coil with 
an adjustable interrupter so adjusted as to produce strong muscular contractions 
about one per second^, incontinence of urine (strong applications are necessary), 
and hysterical aphonia (strong applicatons are necessary). In the treatment of 
obesity by faradic current, the muscles are made to contract against resistance 
(heavy sandbags) and to do work. 

The faradic current is also used for procuring strong painful sensation of 
sensory nerves. This treatment is used for hysteria; also for producing counter* 
irritation in neuralgia. In such cases, the current from a coil with a long 
secondary winding must be used, as a high voltage is required. A fine wire brush 
is used as the active electrode and is stroked over the skin. 

Sinusoidal Alternating Currents 

In these currents, the rise from zero to maximum and the fall 
from maximum to zero are gradual. Further, on reaching zero, 
there is no period of intermission but a second rise to maximum 
and fall to zero in the opposite direction. The currents are called 
sinusoidal because their graphic record resembles a sine curve. 

Quick Sinusoidal Alternating Currents* These currents 
are devised from (a) A.C. dynamos; (b) D.C. dynamos; or (c) 
from accumulators. In utilising the current from either {b) or (c), 
a rotary converter is employed. Rotary converters are fitted to 
the various forms of so-called “Universal Apparatus,” such as 
the Pantostat, Multostat, Polystat, Plurostat, etc., according to 
the makers. The expression “quick” refers to the duration of 
each period of flow in one direction before reversal of the current. 
When the duration is not less than l/50th of a second, the sinu- 
soidal current may be called “quick.” 

These alternating currents stimulate the excitable tissues, but 
they cannot cause ions to migrate — ^they merely cause them to 
move to and fro. They cannot therefore be used in treatment by 
“ionisation.” They can, however, produce chemical changes at 
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metal electrodes, but in insufficient degree to harm the tissues. 

The quick sinusoidal alternating current stimulates muscle and* 
nerve. It causes contraction of muscles which show normal 
reactions, but it is unable to cause contraction of muscles which 
show' the reaction of degeneration. Nevertheless it possesses 
therapeutic value in the treatment of paralysis even though it 
cannot make the muscles contract. Cyanosis and trophic lesions 
which accompany paralysis of large groups of muscles (as in 
cases of infantile palsy) diminish or disappear after treatment by 
this current. Furthermore, in such cases the return of some degree 
of power to muscles which have long remained powerless, either 
under expectant treatment or with massage, exercises, etc., is 
frequently noticed after the sinusoidal current has been utilised 
for a few weeks. 


The quick sinusoidal alternating current (rhythmically varied) is of value 
in the treatment of weakness and paralysis of muscles as a result of disease or 
injury. In post-influenzal general muscular weakness and mental depression 
it is very beneficial. Goodall and Wallis found that though the excretion of 
creatinine is, in general, deficient in the insane, the sinusoidal bath tends to 
increase it, and that treatment with warm baths alone had very little influence 
on the creatinine excretion (J. ment. Set,, April 1910). 

The quick sinusoidal current is of considerable value in the treatment of 
chronic cases of neuritis. In acute or sub-acute cases, however, it aggravates the 
pain- The best results are obtained in cases where diathermy or u>ntophoresis 
have^ diminished the pain but failed to abolish it entirely. The current 
administered in a full-length bath, may be used in cases of hyperpiesia, but 
treatment by general diathermy is usually more reliable. 

“Currents which are interrupted or reversed more frequently than once or 
twice per second should not be passed through the body just as they are, even 
if the maximum strength they attain is easily borne by the patient. It is obvious 
that muscles on the path of the current will remain in a state of clonic or Ionia 
contraction if the periods of rest between the stimuli are too short. Prolonged 
contraction without rest soon fatigues the muscles, and harmful results follow. 
Even if there is no actual contraction of muscle, there should be periods of rest 
between those of stimulation, because biological changes occur In response to 
electrical excitation of muscle and nerve. Although there is a period of rest 
between each period of flow in the case of some of the interrupted and alternating 
currents (e.g., the faradic and Leduc currents) it is far too short to allow the 
muscles to relax before the next stimulus.*' (Cumberbatch), 

To attain this object, the metronome interrupter may be used. A more 
satisfactory method is to make the current surge. The current is made slowly 
to wax and wane, gradually rising from zero to maximum and gradually falling 
from maximum to zero. After each complete surge there should be a period of 
rest before the next surge begins. The duration of each surge should be from 
one to two seconds, and that of each period of rest should be the same. For this 
purpose the apparatus constructed at the suggestion of the late Dr, Lewis Tones 
for attachment to the rotary convertor of the Pantostat is very suitable. Tap 
water in the conical glass is used as the varying vessel resistance. This device 
is satisfactory for work in private, where one patient is treated at a time. For 
hospital work it is more customary to use an apparatus for procuring surging 
sinusoidal alternating current from the main by means of a transformer with a 
movable secondary coil. The secondary coil suspended by a cable is made to 
nse and fall over the primary by means of a small electric motor. 

Electrodes. The current rhythmically varied should be administered by 
way of electrodes when local treatment is to be given. These electrodes are 
aimil^ to those employed for iontophoresis through the sltin. They should 
be ot large size, sufiicient to cover the whole part requiring treatment. If there 
IS no mgrument at h^d for producing rhythmic variation, a certain degree 
can be effected by moving one of the electrodes that convey the current into the 
body rhythmcally ovot the skin of the area to be treated, and lifting it off at the 
end of ea^ fhroke. In this method^ the active electrode should not be less 
than one third of the area over which it is mov^d. 
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If the extremities or the entire body are to be treated, electric baths may be 
used. These are of two kinds — the Schnee bath and the full-length bath. The 
water in the bath with the metal or carbon introduced into it constitutes the 
electrode. 

The currents (or use in the Schnee baths* The^ current from the 
main, using a static transformer when the main cuirent is alternating, or a 
motor generator when it is direct. If there is no main supply at hand, the 
current from a battery of accumulators may be taken to the motor generator, 
•The sinusoidal cun'ont is almost always used when patients are treated in the 
Schnee baths. The current used in the full-length bath should always be the 
rhythmically varied sinusoidal. The galvanic current derived from the main 
should never be used because the risk to the patient from “earth shocks** is 
too great- 

Electrically Induced Convulsions, A method of treating; 
mental diseases by convulsions induced by the passing of an 
electric current through the brain was originally described by 
Cerletti and Bini {see also L. B. J. Kalinowsky, Lancet, ii/T930, 
1232; G. W. Fleming et al., ibid., ii/1939, 1353; R. E. Hemphill 
and W. G. Walter, J* ment. Sci,, 1941, S2, 256). This method has 
recently replaced the use of leptazol and other convulsive drugs, 
since by the electrical method the dose can be regulated more 
accurately, fits induced with more certainty, and the unpleasant- 
ness of the older methods largely abolished. 

The apparatus used can be attached to the usual mains, and has 
a range of voltage from 60 to 160 volts and a duration of exposure 
from 0*1 to I'O sec. The current flowing through the patient’s 
head is about 0-5 to 1-0 ampere. The resistance of a patient’s head 
can be measured by passing a small fixed voltage (0*5 volt A.C.) 
and reading the resistance in ohms on a meter. The resistance is 
variable and is no guide to amount of current necessary to produce 
a convulsion. The electrodes are usually made of lead, padded 
with sponge, which is soaked in saturated saline, and are attached 
to the head by a thick rubber band. The scalp, at the points of 
application, is swabbed with spirit in which some saturated saline 
is dissolved in order to remove the grease film and replace it by a 
conducting solution. The electrodes are placed over the frontal 
poles, in front of the coronal suture and above the orbito-meatal 
line. As the minimum current necessary to produce a convulsion 
is variable, it is usual to begin a course of treatment with a moderate 
dose such as 130 volts for 0*2 second, and to increase or decrease 
this dose on subsequent occasions according to the results pro- 
duced. If no convulsion is produced the treatment may he 
immediately repeated at a greater voltage for the same time or at 
the same voltage for a longer time (e.g., 140 volts for 0*2 second or 
130 volts for 0*3 second). The convulsions should occur im- 
mediately after the shock and the occurrence of a latent period 
between shock and convulsions is an indication for ari increase in 
voltage in subsequent occasions. The convulsion is a typical 
epileptic fit, lasts for 40 to 45 seconds, and is follow^ed by a period 
of unconsciousness, drowsiness, confusion, and retrograde am- 
nesia. Treatment is usually given tw’ice or three times a week. 
Patients do not usually regard it as unpleasant. 
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Treatment is given with the patient lying on a hard couch with a 
pillow; during the convulsion the arms are held to the sides and the 
body prevented from assuming a position of hyperfiexion. A gag 
is placed between the teeth to prevent biting of the tongue and 
the lower jaw held to prevent dislocation. No food should be 
taken for several hours before treatment and the bladder emptied 
immediately before treatment. 

The following types of mental illness have been treated:— 
schizophrenia, mania, depression, involutional melancholia, and 
severe psychoneuroses. Contra-indications are: — acute infections 
of any kind, tuberculosis, nephritis, uncompensated heart disease 
arteriosclerosis, hyperpiesis. Advanced age (if the subject is 
otherwise healthy) is not a contra-indication. The number of 
convulsions necessary to produce a remission of symptoms varies 
from 5~20 to more, and there is a tendency for patients to relapse 
if treatment is stopped too early. Acute cases often respond well 
and chronic may show some social improvement. Complications 
are: — biting of the tongue, dislocating of jaw or other joint, fracture 
of vertebral bodies or other bones, and an amnesia for recent 
events which usually disappears in one or two months. 
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DIATHERMY 

Diathermy is a form of high frequency current in which the 
oscillations usually vary between i and 3 million per second. The 
circuit consists of a small transformer to raise the mains A.C. 
supply to about 2000 volts. The rest of the circuit then consists 
of a condenser, an inductance and a spark gap, the discharges of 
which initiate the oscillations of current. A valve circuit may be 
used instead of the spark gap. This type of machine gives a more 
regular type of oscillation. The patient is usually insulated from 
the primary circuit by oscillator-resonator coils. 

The current is led to the patient by two rubber-covered leads, 
which should not be more than a few feet long. It may be applied 
to the patient by lint pads soaked in strong saline solution, or by 
thin lead or foil plates, closely and evenly applied to the skin. A 
useful method for the wrists and arms is for the patient to hold a 
piece of metal tubing in either hand, the leads being attached to 
these. A useful handle-bar type consists of an ebonite rod about 
^ inch diameter and ,6 inches long, and the copper cylinders at 
either end of the same diameter and about 6 inches long. 

The chief effect of these currents when passed through the 
body is -the generation of heat in the path of the current. The 
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amount of heat generated will depend on the current density and 
resistance of the part. The greater the product of these two the 
more heat will be generated. The actual rise of temperature will 
also depend on how the heat is conducted away, and in the case 
of most of the internal organs, with their abundant blood supply, 
the rise will not be so great as in less vascular parts. The machine 
usually has a milHampere meter, but as this does not tell one 
either the current density or resistance of the part, it is of very 
limited value, and must not be relied upon. The chief guide is 
the patient’s sensation of pleasant warmth, and it is unsafe to go 
beyond this or an unpleasant bum may result. These are often 
comparatively painless, but may take some time to heal. Obviously 
the treatment should not be given to an anaesthetic area of skin. 

Clinically, this property of wamiing the tissues locally is useful 
in many conditions, as it stimulates the vascular supply and hence 
helps the vitality of the tissues. By using large electrodes and large 
currents the temperature of the body as a whole can be raised (so- 
called ‘‘artificial fever”). By using small metal electrodes a great 
current density can be produced and tissues can be coagulated 
and burnt. 

Cutting Current* By suitable modifications of the circuit a 
current is produced that disrupts the tissues, and, using small 
needle or blade-shaped electrodes, the current can cut the tissues. 
It is possible to adjust the cut very finely indeed, and so is of 
use in brain surgery. The cut can also be made so that the edges 
of the wound are coagulated at the same time to a depth of 
i to 2 mm., and thus the lymphatics and small vessels are sealed. 
This is of use in some cases of cancer. 

Short Wave Therapy. Using even higher frequency oscillations (10 — 50 
million per second, giving a wave length of 30 — 6 metres), heat effects can be 
obtained by direct inductance, the patient being placed in the condenser field 
between two electrodes. With this type of oscillation the metal electrodes need 
not touch the patient, and this makes the application much easier. Bandages 
or even clothing need not be removed. Of use in conditions where ordinary 
medical diathermy would be employed, but deep heating may be a little easier, 
especially where there are irregular surfaces such as the knee or nasal sinuses. 
It may also be used to produce therapeutic fever. 

The treatment of disease by means of electropyrexia — a review of results in 
tabes, cerebrospinal syphilis, primary and secondary syphilis, parkinsonian 
syndrome, multiple sclerosis, chorea, asthma, chronic arthritis, etc. — C. A. 
Neymann, Proc. R. Soc. Med., 1935, 29, No. 2, 151; see also C. B. Heald, 
ibid., 171. 

The indications for short-wave diathermy are essentially the indications for 
conventional diathermy. However, it may be shown later that the superior 
heating ability of certain high frequency apparatus will be effective when 
conventional diathermy has failed. Further research and careful evaluation of 
clinical results are required. So far as competent investigators have been able 
to determine, there is no demonstrable, selective thermal action in vivo, nor 
specific biologic or bactericidal actions that may be attributed to short-wave 
diathermy. To date, the effects produced can be explained only on the basis of 
the generation of heat . — ]. S. Coulter (Council on Physical Therapy, A.M.A.), 
J. Amer. med. Ass., i/1936, 214. 

Diseases which may rationally be treated by heat respond as well to diathermy 
as to short-wave treatment, provided they are superficial or not far from the 
surface, but in the treatment of deeply situated parts of the thorax or abdomen 
short-wave treatment will prove more efficacious than treatment by diathermy, — 
E. P, Curaberbatch, Proc. R. Hoc. Med., 1937, 30, 213. 
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It is a fair statement that the application of ultra-short waves has an advantage 
over the use of classical diathermy. It has a deeper heating effect. Its greatest 
advantage is apparent when the electrodes in the condenser- field methods are 
as far removed as possible from the part to be treated, in order to avoid the high- 
field concentration round the electrodes. For the production of general pyrexia 
the inductotherm method would appear to offer many advantages. In order to 
produce any efilect on the body, the machine used for short-wave treatment 
must have a good energy output. — H. J. Taylor, Proc» R. Sac, Med,, 1937. 
30, 215. 

Besides the acute infective conditions, which are the very essence of ultra- 
short wave therapy, it is far superior to diathermy in three classes of conditions: 

(1) Gynsecological ■w'ork, especially in inflammatory tumours of the adnexa. 

(2) Certain non-inflammatory surgical conditions, e.g., non-inflammatory 
injuries of bones and soft parts, and as an adjunct to surgical treatment in 
fractures, dislocation, sprains and espedaily in injuries to ligaments; it is ex- 
ceptionally good if there are complications such as thrombophlebitis even in 
older patients. (3) Some chronic conditions where diathermy is feeble or has 
failed, e.g., osteo-arthritis of the hip-joint, sciatica in both acute and chronic 
forms, and spondylitis deformans (in which some extremely good results have 
been obtained).— J. Wilson, Proc, JR. Soc, Med., 1937, 30, 216. 

In gonococcal infections and chorea the results were excellent. Some rheum- 
atoid cases showed spectacular improvement — others did not respond. With 
adequate precautions, the temperature of 106*5'’, necessary for the treatment 
of gonococcal infection, could be maintained for the necessary six hours. Even 
temperatures of 108*6® had been encountered without serious effect, though it 
was undesirable to exceed 107®. — Kenr Russell, Proc. R. Soc. Med., 1937, 
30, 219. 

Short-wave therapy has become definitelyr established in certain restricted 
pathological fields as follows: (1) Pyogenic skin inflammations, empyema of the 
accessory nasal cavities, pleurisy and lung abscesses. Correct dosage, which is 
still entirely a matter of guessw'ork, is essential, over-dosage being dangerous 
and under-dosage ineffective. (2) Various ophthalmological conditions, such as 
inflammation of the lacrymal duct, iritis, and retrobulbar neuritis. (3) Chronic 
rheumatic arthritis; here treatment with large dosage is usually necessary; the 
improvement is often considerably delayed; the most severe forms of poly- 
arthritis may show astonishing improvement. — Schliephake, First International 
Short-Wave Congress (Vienna, 1937), per Lancet, ii/1937j 707. 

Cervicitis. By a method devised by C. A, Robinson an infected and inflamed 
cervix uteri can be heated to the maximum temperature desirable, i.c., 115®C., 
which will free the cervix of infection by pathogenic organisms. Untreated 
cervicitis may lead to infective arthritis, the development of which in a woman 
with cervicitis is indicated by deterioration of general health, undue fatigue on 
exertion, occurrence of bruises on the body, loss of healthy colour, and muddy 
complexion. Chronic low back ache is commonly due to cer\dcitis, and is 
commonly the prelude to infective arthritis, disappearing after removal of the 
cervicitis by diathermy. The results with diathermy in cervicitis are among 
the most satisfactory in the whole realm of therapeutics. — ^E. P. Cumberbatch, 
Practitioner, ii/1933, 517. 

Pyrotherapy, using the Kettering hypertherm, is more convenient for the 
patient and less exhausting than hot baths or diathermy in the treatment of 
gonococcal arthritis. Instit\.itcd early, a prompt cure can be effected in 80%, 
and relief in 90%. Cures are reduced to 35% if fever therapy is delayed more 
than six weeks after the onset of the aitliritis. — ^P. S. Hench, J. Lab, din. Med., 
1936, 21, 524. 

The wholesale raising of the temperature of all the tissues by this apparatus is 
still a procedure greatly in advance of those methods which only cause a local 
rise of temperature over a limited area. Of 31 patients with acute gonococcal 
arthritis, the average improvement in joint function immediately after the 
conclusion of the course of fever therapy was 80%, ultimately in 29 patients the 
restoration of joint function was complete. Of 1 4 patients with chronic gonococcal 
arthritis the ultimate improvement in joint function was 92*8%; in 7 patients 
all evidence of joint disease disappeared. — W, M. Simpson, Brit. J. vener. Dis., 
1936, 12, 133. 

Excellent results are obtained with fever therapy in (1) acute gonorrhoea and 
in many gonorrhceal complications including arthritis, epididymitis, orchitis, 
pelvic infiamination and ophthalmia; (2) neurosyphilis in most of its forms; 

(3) early syphilis when fever is combined with chemotherapy; (4) late syphilis 
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with symptoms of inflammatory nature, namely, iritis, interstitial keratitis, and 
periostitis; (5) Sydenham’s chorea. There is a diversion of opinion as to its 
value in (1) infectious or rheumatoid arthritis and other forms of arthritis; (2) 
chronic asthma; (3) multiple sclerosis. No definite results but interesting 
experiences are reported in (1) tuberculosis; (2) subacute bacterial endocarditis; 
(3) malignant tumours, A summary of the literature, with an extensive 
bibliography.— H. C. Solomon and I, Kopp, New Engl. J. MeeL, ii/1937, 805. 

Most strains of gonococci, particularly those freshly isolated are very suscept- 
ible to heat and are killed in less than five hours at a temperature of 106*7'^F, 
and excellent results have been secured in the treatment of resistant cases of 
gonorrhoea with artificial fever. In most cases one treatment of 5 hours at a 
temperature between lOfi** and 107®F. is sufficient to effect a complete cure. 
— C. A. Janeway, New Engl. J. med.^ ii/1940, 101. 

Electric Shock* There is not the smallest danger of sudden 
death if the current enters one foot or leg and leaves by the other, 
but there is danger if a current at only 65 volts travels through 
the thorax and so has a chance to pass through the substance of 
the heart, A dry skin offers greater resistance to the entrance of 
electrical current than a moist one. 

100 volts is thought to be dangerous — 50 may be considered 
unsafe. The danger depends also on amperage — 1/10 ampere 
would produce death, but, medically, persons have ‘'endured” 1 
ampere without fatal results. 

The question of danger to man of electric currents may be 
discussed under six headings: (a) Voltage. Death has occurred 
from shock at voltages as low as 65 writh alternating currents. 
A direct current at 95 volts has caused death, (b) Amperage. 
70 to 90 ma. of m ordinary alternating current would be enough 
if the current went through the chest and heart, (c) Duration 
of the contact, (d) Industrial alternating currents are, other 
things being equal, more dangerous than continuous currents 
(2 or 3 times as powerful. — Board of Trade agrees as to this.) 
(Alternating current that reverses the direction of its flow 100 
times a second is described as an alternating current of 50 periods 
or cycles a second, or as having a frequency or periodicity of 50 
cycles). The frequency is of great importance in considering its 
danger to life, (e) Position of electrodes. T'he heart is the danger 
point, (/) Reststa?ice at the electrodes. 

Treatment of Injuries Caused by Electric Currents 

In case of shock, only apparent death is produced at first, and it 
may be possible to resuscitate by artificial respiration if used at 
once. If patient is in contact wdth the wire pull him away by 
catching hold of his clothing or by using a good thick layer of 
cloth, e.g., one^s coat {dry), or by using a newspaper. Do not 
touch him unprotected — use rubber gloves if available. In any 
circumstances the breaking of the current means a fresh shock to 
the individual concerned. If in contact with a live wire this is to 
be cut, if possible, with long iron scissors in wooden handles. 

For treatment of burns, apply boric acid compresses or charcoal 
poultices if there is much destruction of tissues. A common 
result of a severe electric shock is rupture of fine vessels in the 
brain. Hence, in first aid, the head should be raised, not lozvered. 
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If a doctor on his arrival finds arrificial respiration beinj^ practised he should 
not, because the heart-beat cannot be detected, presume fife to be extinct, but 
should advocate perseverance in artificial respiration. It is clear that the 
importance of immediate application of artificial respiration in cases of apparent 
death from electric shock and of persistence in applying it, though generally 
appreciated by electrical engineers, is not adequately realised by factory occupiers 
or by members of the medical profession. Both^ tlie Silvester and Schafer 
methods are applicable, the important thing being immediate application, 
combined with inhalation of oxygen-carbon-dioxide ^ mixture. — Form 1705, 
Nov. 1933, Factory Dept., Home OflSce, per Lancet^ ii/1934, 206. 

All cases of electric shock should be treated by artificial respiration im- 
mediately after the accident. — S. Jellinck, Arch. Radiol,^ 1927, 317. 

The. best explanation of deaths fronn electric shock is that they are due to 
a sensory stimulation causing paralysis of the respiratory centre, justifying 
artificial respiration. Many cases may be only apparent death, real death 
supervening from lack of means of carrying on the essential functions of the 
body. — Bernard Spilsbury, Arch. Radiol.t 1927, 316. 


ACTINOTHERAPY 

ULTRA-VIOLET RAYS 

Finsen Lamp. This was the first source of ultra-violet light, 
the concentrated light being violet and ultra-violet. It is pro- 
duced by an arc lamp in which the heat rays are cut off. Finsen’s 
original lamp was superseded by the “Finsen-Reyn” lamp, and 
this again has given place to the: 

Finsen-Lomholt Lamp, designed for the local treatment of 
skin lesions, especially skin tuberculosis, with concentrated carbon 
arc light. Its use is based on the observation that the therapeutic 
effect of light treatment depends almost entirely on the ultra-violet 
rays. By using a double colour filter it is possible to absorb not 
only the dark heat rays but also the luminous rqys without reducing 
effective ultra-violet rays by more than about 20% . By passing 
the carbon arc light through the filter a mixture of rays is obtained 
very rich in ultra-violet energy (about 75%), which, with the old 
apparatus did not amount to more than about 15% of total 
radiation energy. It is thus possible to carry out a much more 
intensive radiation without risk of burns, while cutting the 
radiation time down to about half. — Svend Lomholt, Lancet, 
ii/1933, 1034. 

Tungsten Arc Lamp. The amount of ultra-violet radiation 
obtained from any metallic electrode appears to be directly pro- 
portional to the melting-point of the metal. Tungsten has the 
highest melting-point of any metal obtainable. Tungsten arc 
electrodes appear therefore to be the most efficient source. Radia- 
tions have destructive action on micro-organisms and cause 
active hyperaemia in superficial tissues. Protection of the eyes is 
essential. 

Failure frequently due to unsuitable or inefficient apj^aratus. A tungsten arc 
lamp, capable of carrying 20 amperes, is the most efficient for local or general 
treatment. The intensity of the electrical energy is important — a S-ampere 
tungsten lamp is relatively ineffective compared with a 15-ampere lamp used 
at a distance of from 12 to 6 inches for local treatment. — W, t, Turrell, Brit, 
med, J., ii/1932, 174. 
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The carbon disulphide lamp and the mercury vapour 
lamp also produce ultra-violet light; the latter has been developed 
by P. Cooper Hewitt. Schattner and Kusch enclosed the mercury 
in tubes of fused rock crystal — ^thereby obtaining a very strong 
source of the light. 

A resistance coil enables voltage to be adapted to the require- 
ments of the lamp. The eyes and skin must be protected in using 
by an ordinary sheet of glass. 

A Tvater-cooled quartz mercury vapour lamp for the treatment of chronic 
inflammatory diseases of the mouth, pharynx, and larynx, by local application. The 
lamp emits luminous and ultra-violet rays of wave-length from about 8000 to 
2300 A.U,, the infra-red and heat rays being absorbed by the water circulation. 
It operates on an electric current of 1 to amps, and 80 to 120 volts between 
the electrodes (direct current). — ^A. Eidenow, Brit. med. J., ii/1933, 94. 

The proportion of ultra-violet rays emitted by a lamp depends on whether 
it is water-cooled or not, and also upon the age of the lamp. Ultra-violet radi- 
ation is more intense as the temperature of the tube rises. 

Penetrating Power of Different Rays. Those with wave-length from 
2000 to 2400 A.U. are stopped in the stratum comeum of the epidermis: from 
2500 to 3300 are stopped in the stratum mucosum of the epidermis: from 
3400 to 3900 pass through the epidermis and are stopped by the blood in the 
subepidermal capillaries. Visible violet light rays (4000 A.u.) probably pene- 
trate no further than longest ultra-violet light rays, but visible red rays (7900 
A.U.) may reach the superficial strata of the muscles under the deep fascia. 
Visible green and yellow rays have an intermediate, and invisible heat rays a 
feeble penetrating power. 

The human epidermis is permeable to ultra-violet radiation, from 96 to 26% 
transmission being found for wave-lengths from 437 m/t to 294 m/t 
re.spectively. — ^N. S. Lucas, Biochem. «/., 1931, 57. 


Effect on Metabolism, Exiiosure of the skin of animals to ultra-violet 
radiation ;grives increased bactericidal power to the blood and serum- 

Ultra-violet light has a distinct effect on cell metabolism, this effect being 
exerted not only locally on the skin but on deeper organs and on the general 
body metabolism as well. — J. trap. Med. (Hyg.\ 1924, 78. 

Growth is promoted, it has been said, by breathing air which has been 
irradiated with ultra-violet light, but Webster and Hill definitely conclude 
that it has no effect on growth. — Nature, Land., i/1924, 761. 

Ultra-violet light depresses the lipase and stimulates the protease in the 
blood. — per J. Amer. med. Ass., ii/192S, 66. 

Effect on the Skin and Body. The most potent erythema-producing rays 
are those from 2900 to 3000 A.U.: the pigment-producing rays are those from 
2900 to 3300 A.U. Rays below 2900 produce marked erythema without 
pigmentation. Amongst other important effects are the activation of cholesterol, 
increase of calcium and phosphorus content of blood, and of red blood cotpuscles 
and haemoglobin, and increased power of the irradiated body to combat infection. 
It is mainly by indirect action that the rays have therapeutic effect. Only in a 
very few diseases is local treatment of value and even in these, general treatment 
is of more value. 

The “short” rays (2000 to 2400 A.U.) do not produce any biological effect, 
as they do not penetrate beyond the dead tissue of the epidermis — if they fell 
on living tissue they would destroy it to a slight depth. Although the rays 
2300 to 2400 A.U. arc the most powerfully bactericidal, they have only very 
feeble penetrating power. The longer the wave-length the lower the germ- 
destroying power, and therefore ultra-violet rays cannot destroy bacteria by 
direct action if they be more than the very slightest depth below the surface. 

Dosage in Ultra-violet Treatment, Methods of dosage consist of (1) 
biological standardisation, using infusoria; (2) test of sensitiveness of the skin 
to li^t; and (3) effect of a test dose on the bactericidal powers of the blood. 
The bleaching of an acetone solution of methylene blue may be used in place of the 
infusoria. — A. Eidenow, Lancet, n/1925, 317, See also A. Webster and co- 
W'orkers, Lancet, i/1924, 745. 

PastiUes of chloralformamide and diphenylamine, though originally 
white In colour, change to a progressively deepening yellow on exposure to 
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ultra-violet light. The pastilles are sensitive to all radiations extending between 
3800 A.U. and 2300 A.U. The measurement of the tint is carried out with a 
tintometer. The pastilles are unaffected by diffused light and do not alter in 
colour for some hours after exposure. — ^L. A, Levy and D. W. West, Brit, J, 
Radiol. (B.A.R.P. Sect.), Oct. 1926, 140. 

Chemical method for standardisation — the Uroxameter, by action of the 
rays on a solution of oxalic acid and uranium acetate. — Lancet, i/ 1927, 353; see also 
J. E. Moss and A. VJ. Knapp, Brit. J. Actim-^Therap., 1927; Brit. chem. Abstr. 
M), 1927, 322. 

Method of Exposure. The patient is divested of clothing (except over 
genitalia) and lies on his back, with eyes protected by goggles, the lamp hanging 
3 feet above middle of body, but a little to one side. First exposure 2 minutes 
front and back, repeated every other day, increasing exposure each time by 
4^ minute up to 10 minutes each front and back. This completes course. 
If longer course necessary, save time by bringing lamp to 2 feet and reducing 
exposure from 10 to 5 minutes. If er^ema occurs stop treatment till it has 
disappeared. In children, start with 1 mmute exposure increased by i minute, 
and m infants i minute, increased by i minute. 

Diseases and patients in which treatment is likely to produce harmful 
effects. Patients with general psrrexia should not receive it. In acute local 
infection local rays should not be used, nor generally if body temperature is 
raised. Omit treatment if pus present or suspected. Should not be given in 
pulmonary tuberculosis except by an expert. Inadvisable in case of failing heart, 
Bright’s disease, and in very old people. Omit during menstruation. — ^E. P. 
Cumberbatch, Brit. med. J., u/1928, 43. 

Deleterious Effects. Severe dermatitis following an artificial sun bath. — 
H, MacCormac and H. M. McCrea, Brit. med. «/., i/1925, 693, 

Patients with unduly low blood pressure may be intolerant to ordinary doses 
and develop lassitude, depression headache, etc., but will often receive benefit 
from subminimal doses. — J. B. Ferguson, Brit. med. J., i/1926, 403. 

Skin irritation following. In the milder cases bathing the skin with alkaline 
lotions is effective. A routine examination of the urine is undertaken and 
in cases showing marked acidity an alk^ine mixture is given, and increased 
exercise in the open air, to prevent irritation which may arise from deficient 
alkali reserve. — S. van S. Boyd, Lancet, ii/1928, 1076. 

In addition to radium and X-rays it is now known that ultra-violet light is 
carcinogenic. Wherever, as in Australia, the Southern United States or the 
Argentine, people of European extraction live in a semi-tropical environment 
an excessive amount of cancer of the skin of the face and hands results. The 
incidence in such countries is always greatest among farmers and others who 
are most exposed to the weather, while the minimum time of exposure necessary 
to ensure the development of cancer is in the neighbourhood of fifteen years. 
It has been found that the carcinogenic action resides in the wave-length between 
2900 and 3341 A; wave-lengths of 2537 and 3341 A and above are non-carcino- 
genic. — Lancet, ii/1941, 193. 

GENERAL VIEWS ON ACTTNOTHERAPY 

Although actinotherapy cannot fulfil all the claims made for it by its most 
sanguine e3cponents, there is a definite set of conditions in which its employ- 
ment is indicated, and though in skilled hands it may prove valuable, improperly 
used it may do the gravest mischief. Properly applied, it is an important agent 
in the amelioration of RiacETS and surgical TUBERCULOSis—often producing 
complete cure^ — and is of benefit in some NEUROLOGICAL CONDITIONS (e.g., acute 
anterior poliomyelitis. Bell’s palsy, the root pain of tabes dorsalis, and herpes 
aoster), ANASMIAS and SKIN DISEASES. But it may do definite and irretrievable 
harm in pulmonary tuberculosis, arteriosclerosis, chronic nephritis, quiescent 
appendicitis, and various forms of neurosis. Early or latent phthisis may flare 
up into activity. — Brit. med. J,, ii/1928, 662. 

Types of cases likely to benefit by light treatment in a general clinic are 
(1) tuberculosis of bones, joints, and glands of the peritoneum, and lupus vulgaris 
of the skin and mucous membranes; (2) rickets; (3) blood disorders; (4) 
neurasthenia; (5) some forms of chronic arthritis; (6) B. colt pyelitis. — J. H. 
Sequeira and W. J. O’Donovan, Lancet, i/1925, 909. 

Gratifying resiilts in furunculosis, eczema, alopecia (especially alopecia areata), 
onychia, chilblains, Raynaud’s disease, psoriasis and pruritus, also m disordered 
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menstruation. Relieves pain in sciatica and lumbago and other forms of fibrosttis 
and neuritis. Its immediate analgesic effect little short of miraculous. — F. H. 
Humphris, Practitioner^ i/1926, 380. 

A valuable remedy for erysipelas and certain types of cutaneous and sub- 
cutaneous tuberculosis, also in acne vulgaris, adenoma sebaceum, pityriasis 
rosea, parapsoriasis, psoriasis, telangiectasis, indolent ulcers and wounds and 
port-wine stains^ in eczema it is likely to do more harm than good, in pruritus 
It may actually increase the discomfort, and in the disseminate type of neuro- 
dermatitis it 13 extremely dangerous. Its real field is in the treatment and 
prevention of **surgicar* tuberculosis. — G, M. Mackee, Council on Physical 
Therapy of the A.M.A., per Briu med. J., ii/1932, 67. 

There is no scientific reason to suppose that the supply of vitamin D to the 
body is better effected by ultra-violet rays than by the direct provision of the 
necessary food values, and it costs three to four shillings to give by light an 
effective supply of vitamin D that would cost less than a penny if given as 
cod-liver oil. As to the power of light radiations to excite local inflammatory 
reactions in the skin this can be effected equally as well by a mustard plaster. 
It would seem to be the duty of those taking the responsibility of prescribing 
light treatment not only to secure that its known dangers shall be avoided, 
but to find^ and announce evidence of its benefits other than those due 
to commercial advocacy and popular credulity. — Rep. med. Res. Coun.^ Lond.^ 
1927-28, Lancet^ i/ld29, 628. Criticisms of the Report: H. S. Banks, Lancet. 
i/1929, 684; M. Weinbren, ibid., 685; G. M. Levick, Brit. med. J., i/1929, 620. 


AFFECTIONS TREATED WITH ULTRA-VIOLET LIGHT 

Acne Vulgaris. Local treatment with the mercury vapour lamp may 
cause temporary clearing of disfiguring blackheads and papules, but relapse 
occurs speedily and the treatment may be considered disappointing. — W, J. 
O’Donovan, Med. Pr. (Symposium No. 2), 1937, 16, 

Alopecia Areata. Local light therapy is useless and no more than a local 
rubefacient. — W. J. O'Donovan, Med. Pr. (Symposium No. 2), 1937, 16. 

Alopecia totalis treated with ultra-violet rays. Cases responded well, and 
recovered growth of hair. — X, Eidenow, Brit. med. 7., ii/1930, 940. 

Analgesic Effect, Radiant heat and ultra-violet light are both powerful, 
— F. Hemaman-Jolinson, Practitioner, i/1926, 319. 

Asthma resistant to all other treatment cured by ultra-violet light: three 
cases quoted. Results probably due to leucocytosis, germicidal action, increased 
absolution of calcium and phosphorus and formation of vitamin D, increase of 
iron in the blood, rise of haemoglobin in the erythrocytes, and increased 
secretions of thyroid and adrenal glands. — A. Bryce, Brit. med. J,, i/1927, 510. 
The number of attacks is considerably reduced, but relapses occur in two-thirds 
of the cases. — Brit. med. J. Epit., i/1927, 54. 

Infantile asthma well treated. Caution needed owing to production of ozone 
by quartz lamp with irritant effect on bronchi and lungs. — Brit. med. J. Epit.. 
i/1926, .S2. 

Good results in 12 cases. — G. H, Day, Brit. med. J., i/1936, 8. 

Eczema. 100 cases in the Finsen Institute at Copenhagen well treated by 
the application of concentrated light from a carbon arc lamp. Single exposure 
for each spot 70 to 140 minutes of a carbon arc light of 50 amperes and 55 volts. 
As it is laborious and expensive, its use should be limited to resistant cases. — 
Svend Lomholt, per J. trop. Med. (Hyg.), 1923, 202. 

Erysipelas. Erysipelas responds in a wonderful way to light therapy. The 
eyes are shielded and the patient is given two minutes of a full-sized mercury 
vapour lamp at a distance of two feet. After four days the skin is flat and peels 
in large flakes and the skin below is of natural texture and healthy. Cannot 
conceive a quicker, safer or more reliable therapy, — W. J. O’Donovan, Med. 
Pr. (Symposium No. 2), 1937, 16. 

Eye Affections. Ocular tuberculosis in any form gives ready response. 
Phlyctenular ophthalmia also well treated. Infective irido-cyclitis cases show 
less dramatic response. — Vi. Stewart Duke-Elder, Brit. med. J., i/1926, 891. 

Fractures. Especially where there is delay in union, a combination of ultra- 
violet light with direct current proved effective. — C. B. Heald, Lancet, i/1925, 
162. 
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Impetigo Contagiosa. Slight but definite curative effect. General exposure 
in tHia complaint safer and more efficient than local exposure at short range.--— 
J. B. Ellison, Lancet, i/1927, 1345. 

In cases of the ordinary crusted impetigo of the face a cure can be promised 
in five days if the patient will arrange to be treated as for erysipelas (3.0.).— 
W. J. O'Donovan, Med. Pr. (Symposium No. 2), 1937, 16. 

Lupus and other forms of tuberculosis. — A. Reyn* Brit. med. J., ii/1923, 499 

90% of cures obtained in lupus vulgaris and other forms of slcin tuberculosis 
with combined treatment locally and the light bath. — Lancet, ii/1923, 511. 

Carbon arc light in lupus. 70% of cures in the dry type at London Hospital 
by Finsen’s method. — ^J. H. Sequeira, per J. trap. Med, (Hyg.), 1923, 292, 

Of little use in lupus erythematosus. — Brit, med, J., ii/1924, 514. 

Extensive lupus cleared out completely in less than 3 months, using the 
Finsen-Lomholt lamp. — E. M. Holmes, Lancet, ii/1933, 1033. 

The treatment is of great value in improving the condition of the patients, 
both as regards the general state of health and the activity of the local lesion, 
and is mefet effective in those cases which are classified as catarrhal lupus. 
Efficient treatment, however, necessitates long-continued and regular attendance. 
It happens not infrequently that the catarrhal element in an area of lupus is 
largely removed and the lesion resolved into a nodular type, but the beneficial 
effect stops there. — ^Alex Maclean, Edinh. med, J,, 1937, 256. 

Neuralgia following herpes zoster well treated with ultra-violet rays. — 
Prescriber, 1926, 138. 

Nose and Throat diseases treated. — A, Eidenow, Brit, med, J., i/1929, 289. 

Tuberculous and other buccal pyogenic chronic ulceration, rapid healing, — 
A. Eidenow, Lancet, ii/1929, 651. 

Paralysis, Infantile. Good results with light treatment in conjunction 
with local treatment of the affected muscles by red rays. — G. Murray Levick, 
lancet, i/1925, 686. 

Psoriasis. The combined treatment of psoriasis with crude coal tar ointment 
and exposure to ultra-violet quartz lamp better than either treatment alone. 
The ointment is applied to patches for 24 hours and removed with olive oil. 
The Hght is applied for one minute at a distance of 30 inches, and the time 
increased one minute daily for 3 or 4 days, — ^per J. Anter. med. Ass., ii/1925, 226. 

Uniformly good results obtained by the following method. Two per cent, 
crude coal-tar ointment in soft paraffin is rubbed into all lesions each night. 
In the morning, with the ointment still on, the patient goes to the ultra-violet 
radiation department, where the ointment is removed by means of olive oil, 
leaving a thin film, then ultra-violet irradiation is given. 7’his treatment is 
given every day, the patient taking 1000 units of vitamin Bi daily. This treat- 
ment was successful in every one of 53 cases.^ — ^A. Bigham, Brit, med, J,, 
i/1941, 692. 

PyoRRHCEA with systemic infection. Erythema dose of ultra-violet rays 
administered to trunk, a specific cure. — Brit, med. J. Epit,, ii/1926, 101. 

Beneficial results by use, in conjunction with ultra-violet rays, of 1 % eosin 
in pyorrhoea alveolaris, of 5% protargol in skin diseases, and of saline in tuber- 
culosis and rickets. — G. Matteucii, The Limitations and Defects of Actino- 
Therapy. 

Rheumatic Disease (chronic). Beneficial. Local analgesic powers con- 
siderable in neuritis, fibrositis, and arthritis.— -A. G. Watson, Prescriber, 1926, 
412. 


Rickets. The rays the most active and most powerful treatment in early 
childhood.— -JBnf. med, J, Epit., i/1925, 8. See also F. H. Humphris, Lancet, 
i/1925, 912. 

Rickets treated with artificial sunlight reinforced by administration of eosin* 
— J. Amer, med. Ass,, i/1926, 1407. (I grain doses have been used.) 

Tinea Tonsurans. Light therapy is useless and unjustifiable. — W. J. 

O Donovan, Med, Pr, (Symposium No. 2), 1937, 16. 

^ valuable adjunct to other treatment. — H. Godde, Lancet, 
u/1928, 238. Whole body exposed gradually to the Hght from short flame 
carbon am lamps consuming 75 amps. For patients who are receiving maximum 
it is 'tot economical.— G. B. Dixon, Brit, med. J., 
ii/192S, 478. ' 
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Review of treatment of peritoneal and glandular tuberculosis in children by 
ultra-violet rays during last few years. The authors conclude that 0) the sole 
use of ultra-violet rays has been of decided value in peritoneal, glandular and 
osseous tuberculosis, (2) mesenterical glandular tuberculosis is the most rapidly 
improved, then mediastinal and lastly peripheral glandular tuberculosis, (3) 
piumonary miliary tuberculosis, even in early stage, is unaffected. — Brit. med. J, 
iptt..i/192S,3. 

All forms of tuberculosis, except pulmonary and meningococcal, in which it 
is contraindicated, are benefited — fresh air an important adjunct. — per J. Amer. 
wed. ^rr.,ii/1925, 1091. 

The original idea that artificial heliotherapy would prove an almost spec! he 
treatment for surgical tuberculosis has not been justified. A series oi cases 
thus treated showed no marked improvement over those not so treated. Artificial 
heliotherapy does not change the fundamental principles of treatment of surgical 
tuberculosis. — ^E. C- Mekie, Brit. med. J., ii/1928, 243. 

Genito-urinary tuberculosis: of value. Treatment lasts for 2 years. — Brit, 
med. J. EpiUt i/1925, 12. 

Tuberculous Laryngitis at Copenhagen; disease arrested in 50% of cases* 
— Lancet, ii/1923, 512; O. Strandberg> Lancet, ii/1923, 1237. 

Treatment by the Kyomayer model No. 2 water-cooled mercury arc vapour 
lamp, with a quartz laryngeal applicator designed by Dr. William Beaumont, 
shows promising results, but is probably best employed as an adjuvant to other 
methods of treatment. — R. Scott Stevenson, Brit, med, J., ii/1933, 964. 

Results of light treatment, using the carbon arc lamp, on laryngeal tuberculosis 
at the V^efjord Sanatorium (Denmark). Percentage of healing in 257 patients, 
59*4%. The prognosis of a l^ngeal lesion as a complication of phthisis is no 
longer to be considered so gloomy as hitherto supposed. A great majority can be 
helped by a combination of light treatment, endolaryngeal intervention, and 
sanatorium regime, including all the available methods of active lung treatment. 
— O. Strandberg and J. Gravesen, Lancet, i/1934, 128. 

Varicose Ulcers. During the past four or five years over 240 cases of 
varicose ulcers have been treated and over 90% have been healed within 6 
months by the following technique. The size and nature of the ulcerated area 
of skin is recorded by direct tracing over a piece of transparent tissue paper 
with a dermatograph pencil. This tracing is transferred to a sheet of foolscap 
paper, and the area of unhealed skin recorded week by week, so that the nature 
and rapidity of healing can be observed. The 'leg and ulcerated area is then 
cleansed with acetone and oil of euca^tus. A piece of tissue cr6pe paper is 
then applied to cover the whole leg. The paper covering the ulcer and the slcin 
surrounding this for 1 to li inches is cut away and pieces of adhesive strapping 
applied to support the paper covering the healthy skin of the leg and foot. The 
ulcer area and surrounding skin is then exposed to the rays of a vacuum type of 
quartz air-cooled mercury vapoiu: lamp, consuming 2-5 amps, and 105 volts 
between the electrodes, at a distance of 12 inches for 10 minutes. This is 
equivalent to five times the erythema dose of the normal white skin. Im- 
mediately after exposure the tissue paper is removed and an elastic adhesive 
bandage rightly applied from the base of the toes, over the foot including the 
heel, and up the leg to the knee. The bandage is kept on for a week without 
interference and is then removed, the skin cleansed with acetone, and the 
treatment repeated. The ulcer area becomes smaller week by week until 
healing ultimately occurs. At the final stages of healing the elastic bandage 
may be discarded and a milder dose of ultra-violet rays applied to the skin of 
the whole leg and foot, e.g., exposure at a distance of 20 inches for 5 minutes. 
The patient bathes the limb daily in warm water and oatmeal, and, after drying, 
olive or almond oil is applied. A similar technique is applied in varicose 
eczema. Varicose veins are treated by injection as soon as the ulcer or eczema 
is healed. — ^A, Eidenow, Brit. med. J,, i/1937, 17. 

Sunlight. No artificial source of radiation yet found which has a spectral 
energy distribution exactly like that of sunlight | that of the carbon arc is the 
closest approach, but even that contains ultra-violet light of very short wave- 
lengths and infra-red radiation of long wave-lengths not found in sunlight; it also 
emits an intense violet radiation in excess of that in sunlight. — J, Amer. med. 
Asm., i/1929, 836. 

The importance of skyshine: tlie sky is the most valuable source of ultra- 
violet rays. Bright clouds and blue sky give more ultra-violet radiation than the 
high sun and far more than the low sun. — Leonard Hill, Brit. med. J., i/1926, 618. 
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Sxinlight and artificial sunlight. Influence on health. Owing to smoke 
pollution in cities, the ultra-violet rays are cut down by half, and even two-thirds, 
in comparison with country and seaside places. — L. Hill, Brit* med, JT., ii/1925, 
471. 

The Acetoiie-Bluc Gauge shows that on the average two-thirds of the 
ultra-violet rays are cut oif by smoke and dust pollution of the atmosphere in 
the City of London. — Rep. med. Res. Coun.f Land., 1925-6, Lancet, i/1927, 508. 

Sun Cure of Tuberculosis. Good effects from the sun cure of tuberculosis 
can only be obtained by means of exact medical observation and supervision. 
The patient should be slowly acclimatised to the sunshine, starting with 5 
minutes exposure of the legs only, and slowly increasing daily until in 12 days 
a complete sun-bath of an hour’s duration is allowed. Results of treatment 
remarkably good. In unfavourable weather artificial sunlight is given. — Lancet, 
ii/1923, 237. 

The only untoward result seen in light-bath treatment is the^ occasional 
*‘flare up” of a tubercular process, esi>ecially where there is pyrexia. Wise to 
begin treatment of visceral tuberculosis with very short exposures limited to 
small areas. It is generally accepted that patients whose skin pigments best 
make the most rapid and complete recoveries, though the pigmentation is 
probably only an index of some chemical change in the blood. — J. H. Sequeira, 
Brit. med. J., ii/1924, 515. 

When imdertaken not under medical advice, insolation is suitable only for 
the well man who^ feels the better for it. For the sick and infirm it should 
never, under any circumstances, be undertaken except under medical super- 
vision. The sun cure should be regarded merely as an adjuvant treatment in 
non-pulmonary tuberculosis. While ladvocating the treatment, the author 
utters a warning that it must be wisely and carefully employed — ^gradual 
exposures are essential. — Sir H, J. Gauvain, Brit. med. J., ii/1924, 234. 

The dangers of misapplied sun-cures. — Lennox Wainwright, Practitioner, 
ii/1924, 197. 

Benefits are undoubtedly obtained by patients suffering from tuberculosis 
of the bones, articulations, peritoneum, intestine, lymph nodes and laiynx 
when the entire body is exposed to carefully graded doses of natural sunlight 
or to radiation emitted by certain artificial sources of light rays. The beneficial 
results of such irradiation are duo not only to ultra-violet rays. The visible and 
infra-red rays, as well as the conditions of the atmosphere, play a certain part in 
the therapeutic effect. — E, Mayer, Council on Physical Therapy, A .M.A., J. 
Amer. med. Ass., ii/1935, 1599. 

Sunbathins. Details of 1 1 cases, with the onset or exacerbation of symp- 
toms of pulmonary tuberculosis following sunbathing. It is dangerous for 
anyone who has had haemoptysis to sunbathe until tuberculosis of the lungs has 
been excluded, or for people who have recently lost weight, feel abnorhially 
tired, or have other suspicious symptoms. Simbathers who feel tir^jd or feverish, 
or perspire at night after a sunbath should take no more sunbaths if their evening 
temperature is above 99®F. — A. H. Gosse and G. S. Erwin, Brit. med. J,, 
ii/1934, 15, 

Vitaglass and “Rest Light” are types of glass which permit the passage of 
ultra-violet light. 

Tke transparency of glasses to ultra-violet light. The following per- 
centage transmission was obtained. With no cover, 100; with silica 0*11 mch 
thick, 85*7; with “Vitaglass” 0*065 inch thick, 20*8 to 24*4; with window glass 
0-082 inch thick, 3-1; with “Calorex” glass 0-2 inch thick, none; and with 
non-actinic glass 0*2 inch thick, 0-4. Results bear out the claims made for the 
materials. — Brit, chem. Ahstr., 1927, 323. 

By measuring the ultra-violet intensity from the sky-line at the window- 
sill and comparing the intensity of illumination at the window-sill with that 
in the centre of the room, it has been found that only 1/120 of the north sky 
ultra-violet light reaches the middle of the room, i.e., a child would have to 
sit in this position for 20 hours to receive as much ultra-violet light as he would 
receive from 2 minutes out of doors in the noon sunlight. Cheaper and more 
efficient to give children a short noon-day recess than to invest in special window- 
glass. — Lancet, u/1928, 890. 

Experiments at Smethwick for a year on 240 schoolchildren, proved that 
apart from slight increase in haemoglobin in children of “Vitaglass” window 
classes, the benefit was small, the probable reason being that the children had 
little of their skin exposed. Open-air schools preferable. — per Lancet, ii/1929, 
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‘‘Vitaglass’' exposed to sunlight undergoes slight diminution of transparency 
to shortest mve-lengths for 9 months or less period. — “Vitaglass” Marketing 
Board} Laticetf ii/1929, 690. 

In btaildings other than those designed specifically for sun treatment, although 
ultra-violet glass in large, unobstructed windows can admit therapeutic radiation 
in appreciable quantity, to receive this radiation it is necessary to sit near a 
window or in the direct rays of the sun. — “Ultra-violet Window Glazing”, 
H. E. Beckett, Building Research Bulletin^ No. 8. 

A Practical Window for Transmitting Ultra-violet Rays from Sun- 
light. A cheap, practical, and effective window for the purpose may be made 
from cellophane. The cellophane is reinforced by being sandwiched between 
two layers of coarse chicken wire affixed to a wooden frame (1 to 2 inch mesh 
wire being used), and will last for a year. The material allows the shortest 
(curative) light-waves to pass. Glass used for the purpose loses a lot of its 
transparency by exposure. — A. H, Pfund, J, Amer, med. Ass., ii/1928, 19, 

Whidolite. A cellulose and wire netting product allowing ultra-violet rays 
through freely. 

Infra-Red Rays are invisible and are found in the electro-magnetic spectrum 
between the red rays of the visible and the Hertzijin waves. Those of 
therapeutic value have a wave-length ranging from 7700 A to 150,000 A, sub- 
divided into “near” 7700 A to 15,000 A, “middle” 15,000 A to 30,000 A, and 
“far” 30,000 A to 150,000 A. So-called “radiant heat” is a combination of 
visible radiation and infra-red radiation comprising rays with wave-lengths of 
4000 A to 30,000 A, approximately generated by an incandescent filament lamp 
of high voltage. These lamps are capable of generating a larger output of visible 
and short infra-red rays than the non-luminous generators which give only the 
infra-red. Consequently a larger quantity of energy is available for conversion 
into heat when the z'adiations are arrested by the skin. It is this heat conducted 
by the blood stream and lymphatics away from the skin deep into the tissue 
which has given rise to the theory of greater penetration. Actually, there is 
no authentic experimental evidence that the short infra-red rays penetrate 
farther into the tissue than the long infra-red; in fact, the bulk of the evidence 
is the reverse. It can be stated that purely infra-red rays are more soothing to 
the patient, whereas the visible rays are more stimulating. 

The most obvious physiological effect is erythema; pigmentation may follow 
repeated exposures but does not appear to ha\^e any therapeutic significance. 
It may produce a temponuy leucopenia and care should be taken in anasmic 
patients. There is a general rise of body temperature dependent on the area 
irradiated. 

The conditions which benefit by infra-red irradiation are limited and it is 
pre-eminently a treatment of symptoms, particularly of pain, in the relief of 
which it surpasses any other form of treatment. It is especially valuable in 
the treatment of backache, painful joints, stiffness and in the early stages of 
rheumatism. — W. Beaumont, Practitioner, ii/l938, 161. 

The therapeutic indications for the use of infra-red rays locally are chiefly 
in the following fields: surgery, following fractureSj dislocations, sprains, 
cicatrices after operating procedures, arthritis when a limited influence on the 
joints is desired, myositis, neuritis, and circulatory disturbances of the 
extremities, such as Raynaud’s disease . — Council on Physical Therapy, A.M.A., 
J. Amer. med. Ass., ii/1934, 27. 

Therapeutic Uses of Infra-Red Rays by W. Annandale Troup (The Actinic 
Press, Ltd,). 

**Grcxi 2 ” or “Infra-Rontgen” Rays, a new form of actinotherapy. The 
rays are situated betw^ecn the ultra-violet and Rdntgen rays and have a wave- 
length of 1 *2 to 2 Angstrom Units. One unit of “Grenz” rays produces a mild 
erythema from 12 to 24 hours after exposure: redness disappears in 10 days 
and dose can be repeated every 2 weeks for several doses. Most diseases require 
doses of 2 units. Special low-tension apparatus ranging between 5000 and 
9000 volts necessary. Of value in skin diseases. — per Prescriber, 1928, 321. 
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Aanfioudendi constantly. 

Aanhoudende ptjn* ache. 

AbceSj abscess, 
eight., 

Acktety behind. 

Achtereen volgendy consecutive. 

Achttien, eighteen. 

Achtmaalf eight times. 

Achtstey eighth. 

Adem, breath. 

Adety vein. 

Aetherische olte, essential oil. 

AUy ii , , , 

AlkohoU alcohol. 

AmandeU tonsil. . 

Anderszinsy otherwise. 

Amiy arm. , 

Avondy evening. 

Avondeterty supper. 

Azijn, vinegar. 

Bady bath. 

Balseniy balsam. 

Been, bone» leg. 

Beidey either. 

Bekendy known. 

Seurt om beurty alternately. 

s5aaffblistcr. 

Blaasy bladder. 

Bloedy blood. 

Bloedstelpendy styptic. 

Borsty breast, chest. 

Braakmiddel, emetic. 

BrandspirituSy methylated spirit. 
Capsule, capsule. 

Clysteerspuit, enema. 

Dagy day. 

Dariy then. 

Der, den, the, 

Deely part. 

Dekkerty to cover. , , . _ 

Den volg^den dagy on the day alter. 
Derde, third. 

DertieUy thirteen. 

Dertigy thi^. , , 

Dessertl^elvdy dessertspoonful. 

DiSety diet. 

Dijy thigh. 

Dikmjky often. 

Door, by. 

Dosis, dose. 

Dricy three. 

Driemaaly thrice. . , 

Driemaal per dagy three times a day. 
DriemaaPs daagSy three times a day. 
Drinhmy to drink. 

Druppely drop. 

Dubbel, double. 


Duizendy thousand, 

Een, one. 

Benmaaly once. 

EenSy once. 

Eemgy only, 

Eerste, first. 

Betlepely tablespoon. 

Eenvouaigy simple. 

Elfy eleven. 

Elfdey eleventh. 

Elixir, elixir. 

Elky elkeuy eveijr. 

Emtdsiey emulsion. 

Endelarnty rectum. 

Enkely single. 

Etiquetteereriy to label. 

Evenveel, equal parts. 

Exemplaar, copy. 

Fleschy vial. 

Gebruiky use. , 

Gedutende, dunng. ^ . 

Gedumtde den dagy during the day. 
Gedurigy frequently. 

Geen (adj.), no. 

Geheely whole. , 

Gelegeny convenient. 

Gelety jelly. 

Getijky like. 

Gmeesmiddely medicine. 
Genoegzaanty sumcient. 

Getaly number. 

Geveuy to give. 

Gesorkht van de handy wrist. 

GlaSy glass. 

Glasvoly glassful. 

Goedy good. 

Gom, gum. 

GorgeUrank, gargle. 

Gorgelen. to gargle, 

Grooty bi^[, l^gc- , , ^ , 

Grooi dnnkglasy tumblerful. 

Haaty hair, 

Hdlfy half. 

Batsy neck. 

Handy hand. 

Hard, hard. 

Bars, resin. 

Hatty heart. 

Hebben, to have. 

Heden, to-day. 

Heety hot. 

Hemzelfy himself. 

Herhaleny to repeat. 

Heupy hip. ^ 

Hoesty cough. 

Honderdy hundred. 

Honigy honey. 

Hoofdy head. 

Huidy skin. 

HydrophilegaaSy absorbent gauze. 
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ledety every. 

leder vierde uur, every four hours. 
lets, some. 

In, in, into. 

Inademen, to breathe. 

Inademing* inhalation. 

Inblazing, insufflation. 

In den nacht, at night. 

Indien het hoesten lastig, when the 
cough is troublesome. 

In eenig geval, in any case. 

Ingewanden, bowels, intestines. 

In plaats van^ instead of. 

Inspuiting, injection. 

Inspuiting in de aderen, intravenous 
injection. 

Inspuiting in de spUren, intramuscular 
injection. 

Inwendig, internally. 

Inzorijving, embrocation. 

Kaak. cheek. 

Kakebeen, jaw. 

Keel, throat. 

Kinderpaplepcl, dessertspoon. 

Klaar, clear. 

KlHn, little, small 
Knie, knee. 

Knieschijf, kneecap. 

Koel, cool 
Koepokstof, vaccine. 

Koffielepel,^ conce.<ipoon. 

Kook, boiling. 

Kopje, cup. 

Kopjevol, cupful 
Korrel, granule. 

Koude, cold. 

Kuit, calf. 

Kwartier, quarter. 

Laatst, last, 

Langzaam, slowly. 

Laten droppelen, to drop. 

Laxeefend, laxative. 

Laxeetmiddel, aperient. 

Lepelvol, spoonful 
Lexjer, liver. 

Lichaam, body. 

Lieht, light. 

Lid, limb. 

Linksch, left. 

Lip, lip. 

Lotig, lung. 

Maag, stomach. 

Maat, measure. 

Maken, to make, 

Malen, to triturate. 

Meer, more. 

Melk, milk, 

Mengen, to mix. 

Mengsel, mixture. 

Mentg, many. 

Met, with. 

Meten, to measure. 

Met water, in water. 

Middag, midday, at noon, 
Middagmaal, lunch, dinner. 


Middelenoijl, in the meantime. 

Midden, middle. 

Minuut, minute. 

Mond, mouth. 

Mondspoeling, mouthwash. 

Morgen, tomorrow, in the morning, 
Na, after. 

Na den maaltijd, after meals. 

Nacht, night. 

Nacht en ochtend, night and morning. 
Nader, near. 

Nagel, fingernail, toenail 
Namiddag, afternoon. 

Negen, nine. 

Negende, ninth. 

Negentim, nineteen. 

Negentig, ninety. 

Nemen, to take. 

Neus, nose. 

Neusgat, nostril. 

Nier, kidney. 

Nieuw, new. 

Noodzakelijk, necessary. 

Nu en dan, occasionally. 

Ochtend, morning, in the morning. 

OJ, or. 

Olie, oil. 

Om den anderen dag, every other day. 
Om het andere uur, every other hour. 
Onder, under. 

Onderbuik, abdomen. 

Onderhuidsche inspuiting, subcutaneous 
injection. 

Ongeveer, nearly. 

Onmiddellijk, immediately. 

Ons, ounce, 

Ontbijt, breakfast. 

Oog, eye. 

Ooglid, eyelid. 

Oogzalf, eye ointment. 

Oogwater, eye lotion. 

Oor, ear. 

Op, on. 

Op de gebruikelijke wijze, in the usua 1 
manner. 

Op de voornoenide wijze, as above. 
Oplossen, to dissolve. 

Oplossing, solution. 

Over, over. 

Overvloed, plenty. 

Overvloedig, copious. 

Pap, poultice. 

Paplepel, dessertspoon. 

Pasta, paste. 

Pastille, lozenge. 

Penseel, brush. 

Penseelvocht, paint. 

Per gcwicht, by weight. 

Pijn, pain. 

PtL pill. 

Pisbuis, urethra. 

Pleister, plaster. 

Poeder, powder. 

Pols, pulse. 

Recht, right. 
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Reiut pure. 

Reuzet, suet. 

Ribt rib. 

Rood, red. 

Room, cream. 

Rus, back. 

Ruggegraat, sj>ine. 

Ruimte, capacity. 

Samentrekkend middel, astringent. 
Sap, juice. 

Schedel, scalp. 

Scheede, vagina. 

Schouder, shoulder. 

Schouderblad, shoulderblade. 
Schudden, to shake. 

Serum, serum. 

Siroop, syrup. 

Slagader, artery. 

Sleutelbeen, collarbone. 

Slijmerig vockt, mucilage. 

Slikken^ to swallow. 

Smakeltjkheid, flavour. 

Smeetsel, liniment. 

Snede, cut. 

Snel, quickly. 

Snijden, to cut. 

Samtijds, sometimes. 

Spiritus, spirit. 

Spoedig, soon. 

Staken, to leave off. 

Sterk, strong. 

Stellen, to place. 

Stop, stopper. 

Stoven, to foment. 

Strottenhoofd, larynx. 

Suiker, sucrose. 

Tablet, tablet. 

Tand, tooth. 

Tandvleesck, gums. 

Te, at. 

Teen, toe. 

Tegengift, antidote. 

Tenzij, unless. 

Thee, tea. 

Theelepelvol, teaspoonful. 

Tien, ten. 

Tienmacd, ten times. 

Tijd, time. 

Tijd om naar bed te gaan, bedtime. 
Tinctuur, tincture. 

Toepassen, to apply. 

ToTtg, tongue. 

Tot, until. 

Traan, eyedrop. 

Trapsgewijs, gradually. 

Trekken, to infuse. 

Tusschen, between. 

Ttaaalf, twelve. 

Twee, two. 

Tvieede ontbijt, lunch. 

Tzoeemaal, twice. 

Tweemaal per dag, twice a day, 
TweemaaVs daags, twice a day. 
Twintig, twenty. 

Uitlaten, to leave out. 


PHARMACOPOEIA 


Uittreksel, extract. 

Uitwendig, external. 

Uur, hour. 

Van, from. 

Van dag tot dag, from day to day. 
Van elk, of each. 

Van tijd tot tijd, from time to time. 
Varkensreuzel, lard. 

Veel, much. 

Veertien, fourteen. 

Veertig, forty. 

Vel, skin, 

Verband, bandage. 

Verdunnen, to dilute. 

Vergrooten, to increase. 

Verkoelen, to cool. 

Verlickten, to relieve. 

Vemialing, trituration. 

Verzachtend, emollient, sedative. 
Vier, four. 

Vierae, fourth. 

Viermaal, four times. 

Viermaal per dag, four times a day. 
Vijf, five, 

V^fde, fifth. 

Vtjfmaal, five times. 

Vijftig, fifty. 

Vtnger, finger. 

Vloeistof, liquid. 

Voedsel, food. 

Voet, foot. 

Vol, full. 

Volgens het voorschrift, as directed. 
Voor, for, before. 

Voorhoofa, forehead. 

Voomamelijk, chiefly. 

Voorzichtig, cautiously. 

Voor uitwendig gebrutk, for externa 
use. 

Voortzetten, to continue. 

Vrij, freely. 

Vroeg, early, 

Vroeger, former. 

Warm, warm, 

Waschmiddel, lotion, 

Wasschen, to bathe. 

Water, water, 

Waterig, aqueous. 

Watten, cotton wool. 

Week, week. 

Wenkbrauw, eyebrow. 

Wijl, whilst, 

Wtjit, wine. 

Wtjnglasvol, wineglassful. 

Wrijven, to rub in, 

Zacht, soft. 

Zalj, ointment, salve. 

Ze^de, same, 

Zendeti, to send. 

Zenuw, nerve, 

Zes, six. 

Zesde, sixth. 

Zesmaal, six times. 

Zestien, sixteen. 

Zestig, sixty. 
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Zetpily suppository. 

Zeven, seven. 

Zevendey seventh. 

Zevenmaaly seven times. 
Zeventieny seventeen. 
Zeventigy seventy. 

Ziften, to sift. 

Zijde, side. 

Zijriy his. ^ 

ZondeTy without. 

Zooy if. 


Zoo dikzoijls ahy as often as. 

Zoodra ah mogelijky as soon as possible. 
Zoo noodig, if necessary. 

Zorgvuldigy careful, carefully. 

Zout^ salt. 

Zutvery clean. 

Zuiveund middel, cathartic, 

Zuuty acid. 

Zwaaty heavy. 

Zwelling, swelling. 

Ztoeeteuy to perspire. 


FRENCH GLOSSARY 


Ay to, into, at. 

Absc^s, abscess. 

Abdomeriy abdomen. 

Ahondanty copious, plenty. 

AcidOy acid. 

Agitefy to shake. 

Agitez le flafon, shake the bottle. 
Alcooly alcohol. 

Alternatwement , alternately. 

A moim de . . . tiCy unless. 
Ampoule, ampoule. 

Amygdalsy tonsil. 

Antidote y antidote. 

AntUeptiquey antiseptic. 

AprbSy after. 

Aprbs les repas, after meals. 
Aprbs-jnidiy afternoon. 

AqueuXy aqueous. 

A romatique, aromatic. 

ArUre, artery. 

Assez, sufficient. 

Astringent j astringent. 

Aucun (adj.), no, 

Au^dessus de, over. 

Augme?ttir, to increase. 
Aujourd'hui, to-day. 

Au lieu de, instead of. 

Au moyens de, by means of. 

Au poids, by weight. 

Autrement, otherwise. 

Avaler, to swallow. 

Avant, before. 

AveCy with. 

Avec empressementy promptly. 

Avec precauiioiiy cautiously. 

Axmr, to have. 

Bain, bath. 

Bain de pieds, footbath, 

Bande, bandage. 

Baume, balsam. 

Beaucoup de, many. 

Bien, well. 

BientCity soon. 

Boire, to drink. 

Bras, arm. 

Bouche, mouth. 

Bouchon, stopper. 

Bougie de Voreille, aural bougie. 
Bougie de Vur^tre, urethral bougie. 


Bougie du nez, nasal bougie. 
Bouillant, boiling. 

Bouteille, bottle. 

Cachet, cachet. 

Capsule, capsule. 

Cataplasme, poultice. 

Cathartique, cathartic. 

Cent, hundred. 

Cirat, cerate. 

Cesser, to leave off. 

Cervelle, brain, 

Chactm, chaque, each, every. 

Chaque quatribme heure, every four 
hours. 

Ckaudy hot, warm. 

Cheveux, hair. 

Cinq, five. 

Cinq/oiSy five times. 

Cinquante, fifty. 

Cinqiabne, fifth, 

Clair j clear. 

Clavtcule, collarbone. 

Coeur, heart. 

Collyre, eyelotion. 

Comme, like. 

Confection, confection. 

Constamment, constantly. 

Continuer, to continue. 

Contirdlmenty continuously. 
Convenable, convenient. 

Corps, body- 
Cote, rib, side. 

Cou, neck. 

Coup, cut. 

Couper, to cut. 

Cotivrir, to cover. 

Creme, cream. 

Cribler, to sift. 

Cuiller^e, spoonful. 

Cuillerie d caftl, teaspoonful. 
Cuiller^e d dessert, dessertspoonful. 
Cuillerie d soupe, tablespoonful. 
Cuisse, thigh. 

Dans, in, into, at. 

D’avance, previously, 

De, from, of. 

De bonne heure, early. 

Decoction, decoction. 

Degoutter, to drop. 
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Uheure en heure^ every hour, hourly. 
Dijeuner, breakf^t. 

De Jour en jour, from day to day. 

De la fafon habituelle» m the usual 

De la fapon prescnte, as directed. 

De Vun de Vautre, of each. 

Demain^ to-mojrow. 

Demi (adj.), half. 

DSpilatoire, depilatory. 

De pris, nearly. 

D«rnwr, last.^ 

Derriire, behind. . 

De temps en temps, from time to time. 
Deux, two. 

JDeuxfois, twice, , 

Deux fois par jour, twice a clay. 
Deuxthne, second. 

Diluer, to dilute. 

Diner, dinner. 

Dissoudre, to dissolve. 

Diuritique, diuretic, 

Diviser, to divide. 

Dix, ten. 

Dixfois, ten times. 

Dbnime, tenth. 


Dix~huit, eighteen. 
Dix^neuj, nineteen. 


Dix-sept, seventeen. 

Doigt, finger. 

Danner, to give. 

Dos, back. 

Dose, dose. 

Double, double. 

Douleur, pain. 

Doux, soft. 

Douze, twelve. 

Droit, right. 

Dur, hard. 

Eau, water. 

£lectuaire, electuary. 

Elixir, elixir. 

Embrocation, embrocation. 

J^mdtique, emetic. 
tmollient, emollient, 

Empldtre, plaster. 

Emulsion, emulsion. 

En, at, in. 

En&me, enema. 

Enfiure, swelling. 

En plein midi, at noon. 

En tout cas, in any case. 

Entire, between. 

Envoyer, to send. 
l^aule, shoulder. 

Epine dorsal, spine. 

Essence, essence. 

Estomac, stomach. 

Etiqueter, to label. 

ttre en effervescence, to effervesce. 

Exemple, copy. 

Extirieur, external. 

Extrait, extract. 

Faire, to make. 


Fiote, vial. 

Foie, liver. 

Fort, strong. 

Frictionner, to rub in. 

Frotd, cool, cold. 

Front, forehead. 

Gargariser, to gargle. 
Gargarisme, gargle. 

Gauche, left. 

Gelde, jelly. , 

Gilatine, gelatin. 

Gencives, gums. 

Genoa, knee. 

Gomme, gum. 

Gorge, throat, 

Gofit, flavour, taste. 
Gouttes, drops. 

Gouttes, d*(£tl, eye-drops. 

A*nrgiIIe. ear-droDS. 


Graisse, suet. 

Grand, big, large. 

Granule, granule. 

Haleine, breath. 

Hanche, hip. 

Heure, hour. 

Huile, oil. 

Huit, eight. 

Huitfois, eight times. 

Huit jours, week. 

Huiti&me, eighth. 

Immidiatement, immediately. 

Infuser, to infuse. 

Infusion, infusion, ^ 

Inhalation, inhalation. 

Injection, injection. 

Injection intramusculatre, intramus- 
cular injection. 

Injection intraveineuse, intravenous 
iiljection. ^ 

Insufflation, insufflation. 

Intirieurement, internally. 

Intestins, bovyels, intestines. 

JeHnant, fasting. 

Jove, cheek. 

Jour, day. 

Jwmalier, daily. 

juice. . . 

Jusqu*d la douleur se soulage, until the 
pain is relieved. 

Jwque, until. 

Lait, milk. 

Lcwjgue, tongue. 

La toux pressant, when the cough is 
troublesome. 

Laxatif, laxative, aperient. 

Le, la, les, the. 

Leger, light. 

Le lendemain, on the day after. 

Le matin, in the morning. 

Lentement, slowly. 

Livre, lip. 

Librement, freely. 

Liniment, liniment. 

Liquide, liquid. 

Lotion, lotion. 
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Lourdt heavy. 

Lui^mSme; himself. 

I/un ou Vautre^ either. 

Mdckoire, jaw. 

Meant hand. 

Malt ache. 

Matirit morning. 

Matin et morning and evening. 
Midicinet medicine. 

MiUmgert to mix. 

Memhret limb. 

Mimct same. 

Mettret to place. 

Midi, midday. 

Mielt honey. 

MilieUt middle. 

MiUcr thousand. 

MinuUt minute. 

Mdiett calf. 

Moindrtt least, less. 

Moitid (n.), half. 

Mucilaget mucilage. 

Narinct nostril. 

Nicessairet necessary. 

Neff, nerve. 

Neitft nine. 

Neuviime, ninth, 

NeZt nose. 

Nombrct number. 

Nourriture, food. 

Nouveaut new. 

Nuitf night. 

Oeilt eye. 

Omoplatet shoulderblade. 

Ottcet ounce. 

OnglCf hngernail, toenail. 

Onguentt ointment, salve. 

Onguent pour let yenx, eye ointment. 
Onzct eleven. 

OnzUmet eleventh. 

Ordonnanett prescription. 

OreiUct ear. 

Orteilt toe. 

Ost bone. 

Ou, or. 

Par, by. 

Part, part. 

Pas de (adj.), no. 

Pastille, pastille, lozenge. 

Paupiire, eyelid. 

Peau, skin. 

Pendant, during. 

Pendant la nuit, during the night 
Pendant lejour, during the day. 
Pendant que, whilst. 

Pessaire, pessary. 

Petit, little, small. 

Petit difeunet, lunch. 

Petite cuillerie, teaspoonful. 

Pied, foot. 

Pi7ae,piU. 

Plein, full. 

Pldne une tasse, cupful. 

Plein un grand verre, tumblerful, 
Plein un verre, glassful. 


Plein un verre d vin, wineglassful. 
Pita, more. 

Poignet, wrist. 

Poison, poison. 

Poitrine, chest, breast. 

Potion, draught, 

Pouce, thumb. 

Poudre, powder. 

Pauls, pulse. 

Poumon, lung. 

Pour, {or. 

Pour usage extirieur, for external use. 
PrieSdent, former, previous. 

Premier, first. 

Prendre, to take. 

Pris, near. 

Propre, clean. 

Puis, then. 

Pur, pure. 

Quarante, forty. 

Quatre, four, 

Quatre/ois, four times. 

Quatre feis par jour, four times a clay, 
Quatre^vingt, eighty. 

Quatre-vin^-dix, ninety. 

Quatorze, fourteen. 

Quatriime, fourth- 
Quelque, some. 

Quelquefois, sometimes. 

Qui suitj consecutive. 

Quinze jours, fortnight. 

Rectum, rectum. 

Refroidir, to cool. 

Ripiter, to repeat. 

Risine, resin. 

Respirer, to breathe. 

Rince-boucke, mouthwash. 

Rotule, kneecap. 

Rouge, red. 

Sang, blood. 

Sainaoux, lard. 

Sans, without. 

S*appliquer d, to apply, 

Se oaipter, to bathe. 

Sddattf, sedative. 

Seize, sixteen. 

Sel, salt. 

Semaine, week. 

Sept, seven. 

Sept fois, seven times. 

S^ti&me, seventh. 

S4rum, serum. 

Seul, only, single. 

SHI lejaut, if necessary. 

Simple, simple. 

Strop, syrup. 

Six, six. 

Six fois, six times. 

Sixtime, sixth. 

Soigneux, careful. 

Soigneusement, carefully. 

Soir, evening. 

Soixante, sixty. 

Soixante^dix, seventy. 

Solution, solution. 
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Soiit sa, seSf his. 

Soulagett to relieve. 

Sauper, supper. 

Sourcik eyebrow. 

SouSy under. 

Souvent, often. 

Styptique^ styptic. 

SuCj juice. 

Suivanty next. 

Suppositoircy suppository. 

SuTy on. 

Sur ces entrefaiteSy in the meantinrje. 
TablettBy tablet, 

Tassey cup. 

Teinturey tincture. 

TempSy time. 

Temps de se couchery bedtime. 

THe, bead. 

TUdey lukewarm. 

Tissuy tissue. 

Tour d tour, alternately. 

Tons les jours, daily. 

Tous les deux jours, every other day. 
Tout, every, whole. 

Toutes les deux heures, every other 
hour. 


Toux, cough. 

Transpirer, to perspire, 

Treizoy thirteen. 

Trente, thirty. 

Trituration, trituration. 

Triturer, to triturate. 

TroiSy three. 

Trois JoiSy three times. 

Trots Jfois par jour, three times a day. 
Troistime, third. 

Tympan, eardrum, 

Un, une, one. 

UnefoiSy once. 

Un quart d*heure, a quarter of an hour. 
UrHre, urethra. 

Vacdn, vaccine. 

Vagin, vagina. 

Veine, vein. 

Verre, glass. 

V^sicatoire, blister. 

Visicuky bladder. 

Vin, wine. 

Vinaigre, vinegar. 

Vingt, twenty, 

Vite, quickly. 


GERMAN 

Abend, evening, night. 

Abendessen, supper. 

AbfUhrmittel 1 purgative, aperient, 
Abfuhrungsmittel ) laxative 
Abschripy copy. 

Achty eight, eighth. 

Achtmaly eight times. 

Achtzehn, eighteen. 

Achtzigy eighty. 

Ader, blood vessel, 

Alkoholy alcohol. 

Alle, every. 

Alle vier Stunden, every four hours. 
Alle zwei Stunden, every other hour. 
AllmdhUch, gradually. 

Amputle, ampoule. 

An, by, on, 

Anders, otherwise. 

Ardegen, to apply- 
Anstatty instead of. 

Antiseptischy antiseptic. 

Arm, arm. 

Aromatischy aromatic. 

Arterie, arte^. 

Arzneiy medicine. 

Arznetverschreibung, prescription* 
Atem, breath. 

Atpien, to breathe. 

Auf, on, 

Aufeinanderfolgendy consecutive. 
Aufgeben, to leave off. 

Aufbrausen, to effervesce. 

AufgUss, infusion. 

AujUsen, to dissolve. 


GLOSSARY 

Aufschiltteln die Flasche, shake the 
bottle. 

Auge, eye. 

Augenbraue, eyebrow. 

Augenlider, eyelids. 

Augeitwasser, eyelotion. 

Augensalbe, eye ointment. 

Aus, out, out of, from. 

Auslassen, to leave out. 

Ausserlich, external. 

Ausserlich anzuwenden, for external use 
Backe, cheek. 

Bad, bath. 

Bdhen, to bathe, to foment. 

Bald, soon. 

Balsam y balsam. 

Baumwolle, cotton. 

Becher, cup, 

Bedecken, to cover. 

Bet, by. 

Bei nackty at night. 

Bein, leg. 

Behruhigendes mittel, sedative. 
Bestdndigy constantly. 

Binde, bandage. 

Bis, until. 

Bis die Linderung des Schmerzes, until 
the pain is relieved. 

Bisweilen, sometimes. 

Blase, bladder, blister, bubble. 

Bluty blood. 

Blutstittungsmittely styptic. 

Brechmittely emetic. 

Bretumschlagy poultice. 
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Brusti chest or breast. 

Dam, then. 

Daumettt thumb. 

Denaturierter Spiritus, methylated 
spirit. 

Oer, diet das, the. 

Derselbe zoie vorher, as above. 

Des Nachts und des Morgens, night and 
morning. 

Dessertloffelvoll, dessertspoonful. 
Destilliertes Wasser, distilled water. 
Didt, diet. 

Doppelt, double. 

Drei, three. 

Dreitnal, thrice. 

Dreimal des Tages, tiiree times a day. 
Dreissig, thirty. 

Dreizenn, thirteen. 

Britt, thard. 

Ein, one. 

Eimlasung, insufflation. 

Eim Viertehtunde, a quarter of an 
hour. 

Einige, some. 

Einfach, simple. 

Eingetodde, bowels. 

Einmal, once. 

Einreibung, liniment. 

Einrcibungsmittel, embrocation. 
Eimpritzung, injection. 

Einspritzung in die Adern, intravenous 
iryection. 

Eimpritzung in die Muskein, intra- 
muscular injection. 

Eimpritzung unter die Haut, subcu- 
taneous injection. 

Einzeln, single. 

Einzig, only. 

Eitergesckwulst, abscess. 

Elf, eleven. 

Elh, eleventh. 

Elixir, elixir. 

Emulsion, emulsion. 

Eintoeichen, to infuse. 
Enthaarungsmittel, depilatory. 

Erst, first, 

Erwetchende mittel, emollient. 

Essenz, essence. 

Essig, vinegar. 

EssWjfelvoU, tablespoonful. 
Etiliettieren, to label. 

Extrakt, extract. 

Fastend, fasting. 

Finger, finger. 

Flasche, bottle. 

FlibchchentvioX. 

FlUchtige Ole, essential oils. 

Fliissiges Para0in, liquid paraffin. 
FlUssigkeit, liquid. 

Fortsetzen, to continue. 

Frei, freely. 

FrUh, early. 

FrUhstdek, breakfast. 

Filnf, five- 
Filnfmal, five times. 


Fiinft, fifth. 

Filnf zig, fifty. 

Fiir, for. 

Fuss, foot, 

Fussbad, footbath. 

Gate, dose. 

Gabeifriihstiick, lunch. 

Gallerte, Gelee, jelly, gelatin, 

Ganz, whole. 

Geben, to give. 

Geddrm, intestines. 

Gegenmittel, antidote. 

Gekirn, brains. 

Geistig, spirituous. 

Gelegentlich, occasionally. 

Genug, plenty, sufficient. 

Geringst, least. 

Geschmack, flavour. 

Geschwuist, swelling. 

Getoebe, tissue. 

Gift, poison. 

Gleich, like. 

Gleiche Teile, equal parts. 

Glicd, limb. 

Glyzerin, glycerin. 

Gross, big, large. 

Gummi, gum, rubber. 

Gurgel, throat, 

Gurgeln, to gargle. 

Gurgelwasser, gargle. 

Gut, well, good. 

Hoar, hair. 

Haben, to have. 

Halb (adj.), half. 

Hdlfte (n.), half. 

Hah, neck. 

Halmandeln, tonsils. 

Hand, hand. 

Handgelenk, wrist. 

Hamrbhre, urethra. 

Harntreihendes Mittel, diuretic. 

Hart, hard. 

Haut, skin. 

Hdufig, frequently, 

Harz, resin. 

Heiss, hot. 

Herz, heart, 

Heute, to-day. 

Hinter, behind. 

Hirmchalenhaut, scalp. 

Hdehst, chiefly. 

Honig, honey. 

Hiifte, hip. 

Husten, cough. 

Hundert, hundred. 

In, in, at, into. 

In der gewohnten Weise, in the usual 
manner. 

Inhalation, inhalation. 

Innerlich, internally. 

Jede, of each, 

Jedenfalls, in any case, 

Jeden zzoeiten Tag, every other day. 
Jeder, each, either, all. 

Kalt, cold, cool. 
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KameUiaarpinselt camel’s hair brush. 
KapseU capsule. 

Kehlkopft larynx. 

Ketn (adj.), no. 

Kinnbacken^ jaw. 

Klar, clear. 

Kleint little, small. 

Kleiner t smaller. 

Klyitietf enema* 

KnUi knee. 

Knochen, bone. 

Kollodium, collodion. 

Kopf, head. 

Kornchen, granule. 

KSfpert body. 

KilHlent to cool. 

Kuhpocke, vaccine. 

Langsam, slowly. 

Lanolin, lanoline. 

Latwerge, electuary. 

Lauivarm, lukewarm. 

Leber, liver. 

Letzt, last. 

Licht (adj.), light* 

Lindem, to relieve. 

Liniment, liniment. 

JLinA, left. 

I^efvoS, spoonful. 

Ldsung, solution. 

Lunge, lung. 

Machen, to make. 

Magen, stomach. 

Mastdarm, rectum. 

Mas$, measure. 

Mehr, more. 

Menge, quantity. 

Messen, to measure. 

Milch, milk. 

Milchxucker, lactose. 

Minute, minute. 

Mischen, to mix. 

Mischung, mixture. 

Mit, with».by. 

Mittag, midday, at noon. 
Mittagessen, dinner. 

Mitte, middle. 

Mittel, medium, means, remedy. 
Mitteu, mittdst, by means of. 
MitUertoeile, in the meantime. 

Mit Waeser, in water. 

Mixtur, mixture 
Mund, mouth. 

Mundtoasser, mouthwash. 
Mutterssapfen, pessary. 

Ntxch, after. 

Noidb Bddarf, if necessary. 

Naeh dem Essen, after meals. 

Nach Gewickt, by weight. 
Nachmittag, afternoon. 

Ndchst, next. 

NmH Vorschrift, as directed. 

Nogefi ftngdmail, toenail. 

Nahe, near, nearly. 

Nose, nose. 


Nasenloch, nostril. 

Nerv, nerve. 

Neu, new, 

Neun, nine. 

Neunt, ninth. 

Neujizehn, nineteen. 

Neunzig, ninety. 

Mere, kidney. 

Nieren/ett, kidney-suet. 
Notwendig, necessary. 

Oder, or. 

Oft, often. 

Ohne, without. 

Ohr, ear. 

Ol, oil. 

Paste, paste. 

Pastille, pastille. 
Pflanzenschleim, mucilage. 
Ijlaster, plaster. 

Pille, piU; 

Puls, pulse. 

Pulver, powder. 

Rohm, cream. 

Reeht, right. 

Reiben, to rub in. 

Reich, copious. 

ReicMich, freely. 

Rein, clean, pure. 

Rippe, rib. 

Rot, red. 

RUcken, back. 

RUckgrat, spine. 

Soft, juice. 

Salhe, ointment, salve. 

Salz, salt. 

Sanft, soft. 

Sdure, acid. 

Sauerhonig, oxymel. 

Scheide, vagina. 

Schenk^, tmgh. 

Schicklich, convenient. 
Schlafenszeit, bedtime. 
Sehleim, mucilage. 

Schlucken, to swallow. 
SchlUsselbein, collarbone. 
Schmerz, ache, pain. 
Schneiden, to cut. 

Schnell, promptly, quickly. 
Schnitt, cut. 

Schuller, shoulder. 
Schulterblatt, shoulderblade. 
Schweinesehmalz, lard. 

Schzoer, heavy. 

Schtoitzen, to perspire. 

Seeks, six. 

Sechsmal, six times. 

Sechst, sixth. 

Sechzehn, sixteen. 

Sechztg, sixty. 

Senden, to send. 

Sein, his, 

Seite, side. 

Selber, Selbe, Setbes, same. 
Selbst, himself, herself, itself. 
Serum, serum. 
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Sieben, to sift. 

Si^en, seven. 

SiebenU seventh. 

SUhmal, seven times. 

Siebzehtit seventeen. 

Siebzigt seventy. 

Siedendt boiling. 

Sirup, sjrrup. 

Sofortf immediately. 

So oft vtie, as often as. 

Sj^e, food. ^ 

Spiritus, spirit. 

Stark, strong. 

SteUen, to place. 

Stim, forehead. 

StSpsel, stopper. 

Stuhlzapfcken, suppository. 

Stunde, hour. 

StUndltck, hourly. 

ToMette, tablet. 

Tdfeltken, tablet. 

Tag, day, 

Taglieh, daily. 

Tassevoll, cupful. 

Tausend, thousand. 

TeeWavdl, teaspoonful. 

Veil, part, 

Teilzn, to divide. 

Tinktur, tincture. 

Trank, draught. 

Trinkm, to drink. 

Trinkglas, glass. 

Tropfen, drops, drop. 

Trc^fm, to drop. 

T)ber, over. 

UmschUtteln, to shake. 

Unter, under, 

Unterleib, abdomen. 

Ummterbrochen, continuously. 

TJnze^ ounce, 

Vasdm, vaseline. 

Verreibung, trituration. 

VerdUrmen, to dilute. 

Viel, many, much. 

Viet, four, 

Viermal, four times. 

Viermal des TageSt four times a day. 
Viert, fourth. 

VierteL quarter. 

Vierzehn, fourteen. 

Vierzig, forty. 

Voll, full. 
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A. on, at. 

Aobondante, plenty. 
Accuratamente, carefully. 
Accurate, careful. 

Aceto, vinegar, 

Acido, acid. 

Acqua, water. 

AcquoWt aqueous. 


Von Ta^ zu Tag, {com day to daj'. 
Von ZAt zu ZAt, from time to time. 
Vor, before. 

Vorhergekend, previous, previously. 
VoA^, format, 

Vorsicktig, careful, carefully, 
cautiously. 

Wachsen, to increase, 

Waefiskerze, bougie. 

Wasehmittel, lotion. 

Wade, calf. 

Wdhrend, during, whilst. 

Wdkrend des Tages, during the <iay. 
Warm, hot, warm. 

Wasser, water. 

WasseriflasvAl, tumblerful. 

Wdssertg, aqueous. 

WeehselwAse, alternately, 

WiederkAen, to repeat. 

WAn, wine. 

WAngtas, wineglassful. 

Wenn, if. 

Wenn der Hasten beldstigt, when' the 
cough is troublesome. 

WAte, distance, width. 

Warden gemiseht, to be mixed. 

Woche, week. 

WAil, weU. 

Wofem, unless. 

Zahl, number. 

Zahn, tooth. 

Zaht^ieixch, gums. 

Zehe, toe. 

Zekn, ten. 

Zehnmal, ten times. 

Zehnt, tenth. 

ZAt, time. 

Zerat, cerate. 

Zerreiben, to triturate, 

Zu, to, on. 

Zucker, sugar. 

Zugpjlaster, blister, plaster. 

Zunehmen, to take. 

Zunge, tongue, 

Zusammenziehendes mitul, astringent. 
Zwanzig, twenty, 

ZtoA, two. 

ZtcAmal, twice. 

ZvoAmal des Tages, twice a day. 

Ztveit, second. 

Zxjoischen, between. 

ZtvSlf, twelve. 


GLOSSARY 

Addome, aMomen. 

A digiuno, fasting. 

Al, to. 

Alcool, alcohol. 

Alcune volte, sometimes, 
AUeviare, to relieve. 
Altematamente, alternately. 
A meno che, unless. 
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Ammolliente, emollient. 

Ampolla di vetro, ampoule. 

AncOf hip. 

Antisettico, antiseptic. 

Aperiente, aperient. 

A peso, by weight. 

AppKcare, to apply. 

Amione, kidney. 

Aroma, flavour. 

Afomato, aromatic. 

Arteria, artery. 

Astfingente, astringent. 

Aumentare, to increase. 

Avere, to have, 

Bagnare, to bathe. 

Bagno, bath. 

Bcdsamo, balsam. 

Bene, well. 

Bevere, to drink. 

Bicchiere, glass. 

Bicchiere pieno, glassful. 

Bicchierino, vrineglassful. 

Bocca, mouth. 

Bollendo, boiling. 

Bottiglia, bottle. 

Braccic, arm. 

Caldo, hot, warm. 

Candela, bougie. 

Capacita, capacity. 

Capello, hair. 

Capsula, capsule. 

Casso, chest. 

Cataplasma, poultice. 

Catartico, cathartic. 

Cautamente, cautiously. 

Cena, supper. 

Cento, hundred. 

Cerotto, cerate. 

Cervello, brains. 

Cessare, to leave off. 

Ciascheduno, each. 

Ciboj food. 

Ci^ha, eyebrows. 

Cinguanta, fifty. 

Cinque, five. 

Cinque volte, five times. 

Clavicola, collarbone. 

Clistere, enema. 

Cloroformio, chloroform. 

Colazione, breakfast. 

Collirio, eyelotion. 

Collo, neck. 

Come, like. 

Comefu detto avanti, as above. 
Comedo, convenient. 

Con, with. 

Con acqua, in water. 

Continuamente, continuously. 
Continuare, to continue. 
Cmtraoveleno, antidote. 

Copioso, copious. 

Coprire, to cover. 

Corpo, body. 

Coscia, thigh. 

Costantemente, constantly. 
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Costola, rib. 

CremOj cream. 

Cucchtaino, teaspoonful. 

Cucchiaio da tavola, tablespoonful. 
Cucchiajata, spoonful. 

Cuore, heart. 

Da, from. 

Dare, to give. 

Da usarsi estemo, for external use. 

Da vincino, nearly. 

Decima, tenth. 

Decozione, decoction. 

Del, some. 

Depilatorio, depilatory. 

Destro, right. 

Di buon'ora, early. 

Diciasette, seventeen. 

Dichtto, eighteen. 

Died, ten. 

Diednove, nineteen. 

Died volte, ten times. 

Dietro, behind. 

Di giomo in porno, from day to day. 
Diluire, to dilute. 

Di Vun e Valtro, of each. 

Di quando in quando, from time to time. 
Dito, finger. 

Dissolvere, to dissolve. 

Diuretico, diuretic. 

Dividere, to divide. 

Dodici, twelve. 

Dolere, pain. 

Domani, to-morrow. 

Dopo, after, 

Dopo i pasti, after meals. 

Dopo mezzogiorno, afternoon. . 

Doppio, double. 

Dose, dose. 

Dosso, back. 

Drittc, right. 

Due, two. 

Due volte, twice. 

Due volte al porno, twice a day. 
Durante, during. 

Durante giomo, during the day. 

Duro, hard. 

Elisire, elixir. 

Elletuario^ electuary. 

Erribrocaztone, embrocation. 

Emetico, emetic. 

Emtdsione, emulsion. 

Enfiagione, swelling. 

Esemplare, copy. 

Estemo, external. 

Estratto, extract, 

Essenza, essence. 

Fare, to make. 

Fasdata, bandage. 

Fegato, liver, 

Ficda, vial, 

Fomentare, to foment. 

Forte, strong. 

Fra, between. 

Frattmto, in the meantime. 

Freddo, cold. 
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Frequentementet frequently. 

Frescot cool. 

Fronts forehead. 

GambOt leg. 

Gargarismot gargle, 

Gargarizzare^ to gargle. 

Gelatinay gelatin. 

Get^ivCt gums. 

Ginocchioy knee. 

Giomaliero (adj.), daily. 

Giomedmente (adv,), daily. 

GiomOf day. 

GoccCf drops. 

Goccwlarct to drop. 

Golot throat. 

Gomma, gum, 

Gradualmente^ gradually. 

Grande^ big. 

Grandlat granule. 

Grossot^ big, large. 

Guanday check. 

Ily the. 

ImmediatamentCy immediately. 
IntpiastfOy plaster. 
luy in, into. 

Infmarey to infuse. 

Irtfmioney infusion, 

In^luottire^ to swallow, 

ImezionCy xmection. 

Iniezione smeutaneay subcutaneous 
injection. 

In luogc diy instead of. 

Intemamente, internally. 

InUrOj whole. 

Intestmo rettOy rectum. 

In tutto modo, in any case. 

La. lOy the. 

LtAbroy lip. 

LardOy lard. 

Laringey larynx. 

La tosse tonnentanda^ when the cough 
is troublesome. 

LentammUy slowly. 

LiberamentCy freely. 

LHndomaniy on the day after. 

Lin^Oy tonj^e. 

LimmentOy liniment, 

Liquidoy liquid. 

L*ora di andare a lotto, bedtime, 
Lozione, lotion. 

Lubricatim, la^cativc. 

MaUy ache. 

Manaare, to send. 

Manoy hand, 

Mascella, jaw. 

Mattina, morning. 

Mattina e notte, morning and night. 
Modicina, medicine, 

Medisimo, same, 

Membro, limb. 

Mentre cite, whilst. 

MerendCy lunch. 

Mettere, to place. 

Mezzo, middle, half. 

Mezzediy midday. 


Miele, honey. 

Mille, thousand. 

Minimoy least. 

Minuto, minute. 

Mischiare, to mix. 

Mistura, mixture. 

Misuva, measure. 

Misumre, to measure. 

Molle, soft. 

Moltiy many. 

MoltOy much. 

Mucilaggine, mucilage. 

Narice, nostril. 

Naso, nose. 

Necessario, necessary. 

Nolle 7nodo ordinando, as directed. 
Nolle selito modoy in the usual manner, 
Nert Oy nerve. 

Netto, clean. 

Non (adj.)» no, 

NonOy ninth. 

Netto, night. 

Novanta, ninety. 

Neve, nine. 

NumerOy number. 

Nuovo, new. 

O . . . O, either . . or. 
Occasionalmonte, occasionally. 

Oeckioy eye. 

Oggi, to-day. 

Ogniy every, 

Ogni due ore, every other hour. 

Ogni ora, every hour. 

Ogni quarta hora, every four hours. 
Ogni volte che, as often as. 

Ogni volta che necessario, if necessary. 
OHo, oil. 

Ommettere, to leave out. 

Oncia, ounce. 

Ora, hour. 

Ordinazione, prescription. 

Otecchioy ear. 

Ossoy bone. 

Ottanta, eighty, 

Ottavo, eighth. 

Otto, eight. 

Otto volte, eight times. 

Parte, part. 

Patella do ginecchio, kneecap 
Pasta, paste. 

Pastigha, lozenge, pastille. 

Pelle, skin. 

Per, by, for. 

Pericraneo, scalp- 
Perspirare, to perspire. 

Pessario, pessary. 

Petto, breast, chest. 

Piccolo, little, small. 

Piede, foot. 

Picna tazza, cupful. 

Pieno, full. 

Pillola, pill. 

Pin, more. 

Pollice, thumb. 

Polmoni, lungs. 
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Polpa della gamba, calf. 

PolsOf wrist, pulse. 

Polvere, powder. 

Ponderoso, heavy, 

Postemot abscess. 

Pranzot dinner, 

PrecedentementCt previously. 

Prendere, to take. 

Presto^ quickly, soon. 

Previo, previously. 

PrimierOf former. 

PrimOf first. 

Prificipalmentet chiefly. 

Prontamentef promptly. 

Prossimot next. 

Puro, pure. 

Quantita, quantity. 

Quaranta, forty. 

QuartOf fourth, quarter. 

Quarto di hora^ a quarter of an hour. 
Quattordicif fourteen. 

Quattro, four. 

Quattro voltCt four times. 

Quattro volte al giorno, four times a 
day. 

Quinto, fifth. 

Resina, resin. 

Respirare, to breathe. 

Respiro, breath. 

Rii^rescare, to cool. 

Ripetere, to repeat. 

Rosso, red. 

Sale, salt. 

Sangue, blood, 

Sciaguatta la hottiglia, shake the bottle. 
Sciaguattare, to shake. 

Se, if. 

Secondo, second. 

Sedativo, sedative. 

Sedici, sixteen. 

Se^nare, to label. 

Set, six. 

Set volte, six times. 

Semplice, simple. 

Senza, without. 

Sera, evening. 

Sesto, sixth. 

Sessanto, sixty. 

Settanta, seventy. 

Sette, seven. 

Settimana, week. 

Settimo, seventh. 

Sate volte, seven times. 

Siero, serum. 

Stmstro, left. 

Sino a, until. 

Siroppo, syrup. 

Solo, only, single. 

Solusdone, solution. 
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Sopra, over. 

Sorso, draught. 

Sotto, under. 

SpaUa, shoulder. 

Sp^so, often. 

Spina dofscie, spine, 

Spirito, spirit. 

Spirstoso, spirituous. 

Stacciare, to sift. 

StessOf same. 

Stiticita, styptic. 

Stomaco^ stomach. 

Stri^icctare, to mb in. 

Sidnto eke possibile, as soon as possible. 
Succo^ juice. 

Suffictente, sufilicient. 

Suppositorio, suppository. 

Taglia, cut. 

Tagliare, to cut. 

Tavoletta, tablet. 

Tazza, cup, cupful. 

Tempo, time. 

Ten^o di mezzodi, midday, 

Terzo, third. 

Testa, head. 

Tiepido, lukewarm. 

Timpano, eardmm. 

Tintura, tincture. 

Tiroideo, thyroid gland, 

Tonsilla, tonsil. 

Tosse, cough. 

Tre, three. 

Trediei, thirteen. 

Trenta, thirty. 

Tre volte, tluree times. 

Tre volte al giomo, three times a day, 
Triturare, to triturate. 

Trituramente, trituration. 

Turaeciolo, stopper. 

Ultimo, last. 

Una hora si, Valtra no, every other 
hour. 

Una volta, once. 

Undecimo, eleventh. 

Undici, eleven. 

Un giomo di, Valtro no, every other 
day, 

Unguento, ointment, salve, 

Uno, one. 

Uretra, urethra. 

Vaccina, vaccine. 

Vagina, vagina. 

Veleno, poison. 

Venoj vein, 

Ventt, twenty. 

VeSKa, blister. 

Vicino^ near. 

Viscert, bowels. 

Zucchero, sucrose. 


A, at, on, to. 
Abdomen, abdomen. 


SPANISH GLOSSARY 

Ahsceso, abscess. 

Abundunte, plenty. 
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A cada hora, hourly, every hour. 
AcueOt aqueous. 

Aeu^t water. . , 

Agm para lavar labota^ moutJuvash, 
Alcohol, alcohoU 
Akanas tseces, sometimes. 

AHmentos, food. 

Aliviar, to relieve. 

AltermUvamente, alt ernatel y . 

A mediodia, at noon. 

A menot que, unless. 

A mcnudo, pfun. ^ 

Atnpdlus do vtdrto, ampouk .s. 
interior, previous. 

Antet, before,. 

Arttmto. antidote. , 

AntisepUco, antiseptic* 

Aperitivo, aperient. 

ApUcar, to apply. 

Armas, aromatic. 

Astringmte, astringent. 

Axmar, sucrose, 

Bahama, balsam. 

BaHar, to bathe. 

Bado, bath. 

Bedio de pic, tool bath. 

Bdbif. to drink. 

Blando, soft. 

Boca, mouth* 

Botella, liottk. 

Braxo, arm. 

Bueno, well. 

Bidia, bougie. 

Cabeza, head. 

Cada, each, every. 

Cada cuarta Horn, every four hours. 
Cada um,^ either. 

Cadera, hip. 

Caliente, hot, warm. 

Cantidad, quantity. 

Capaeidad, eapaeity. 

Capstda, capsule. 

Carrilo, cheek. 

Cartartico, cathartic. 

Cataplatma, poultice, 

Catorcf, fouitccn. 

Cautamettte, cautiously. 

Cena, supper. 

Cerato, cerate. 

Cerca de, near. 

Cercanamente, ncai ly. 

Cercano, next. 

Cesar, to leave oft. 

Ciento, hundred. 

Cinco, five, 

Cincuenta, jfifty. 

Cinco veces, five times. 

Clara, clear. 

Clavicula, coUarlionc. 

CloTofomio, chkiroforni. 

GoUrto, eye-lotion, 

Colodion, wllodion. 

Comida, dinner. 

Como, like. 

Con with. 


Cob agua, with water. 
fJmfeceim, confection. 

C'onseeutivo, consecutive. 
Comtantemente, constantly. 
Continuadamente, continuously. 
Continuar, to continue. 
f^ont'eniente, convenient. 

Ci^ioso, copious. 

Corazm, heart, 
ejortadurar, to cut. 

Carte, cut. 

Costilla, rib. 

Crema, cream. 

Cribtir, to sift. 

Cuaruio el tos agita, when the cough is 
troublesome. 

Cuarenta, forty. 

Cuarto, fourth, quarter. 

Cuiitro, four. 

Cuatro f rees, four times. 

Cuatro trees durante el dia, four times 
a day. 

Cubrir, to cover. 

Cueharada, spoonful. 

Cucharada de postre, dessertspoonful. 
Cueharada de sopa, tahlespoonful. 
Cmhimlla, teaspcKinfuI, 

Cuello, neck. 

Cuidadotaniente, carefully* 

Cuidtidoso, careful. 

Cut to, skin. 

Dar, to give. 

De, at, from. 

De antemano, previously. 

Dehajo, under. 

Decimo, tenth. 

Decoction, decoction. 

De dia tn dia, from d#y to day. 

Dedo, finger. 

Dedo del pie, toe. 

Dedo puJgar, thumb. 

Del mwno modo que ya citetdo, as aliove, 
De lot dot, of each. 

De otra manera, otherwise. 

DepUate>no, depilatory, 

Dereeho, right. 

Desayuno, breakfast. 

Despues, after. 

Despues las cmiidas, after meals. 

De itna tea, as soon as possible. 

Dia, day. 

Diario (lulj.), daily. 
l^kiite, tooth. 

Dieta, diet. 

Diez, ten. 

Diex trees, ten times. 

Diez y nueve, nineteen. 

Diez y ocho, eighteen. 

Diez y sets, sixteen. 

Diez y siete, seventeen. 

Dituir, to dilute. 

IHsohrir, to dissolve. 

Diuretieo, diuretic. 

IHtddir, to divide. 

DohU, double. 



I J04 THE EXTRA PHARMACOPCEIA 

Spanish Glossary — continued 


Doce, twelve. 

Dolotf ache, pain^ 

Donaft to give. 

Dos, two. 

Dosis, dose. 

Dos veces, twice. 

Dos voces durante el dia, twice a day. 
Durante gm, whilst. 

Duro, hard. 

Ejemplar, copy. 

El, the, himself. 

Electuario, electuary. 

Elixir, elixir. 

Embrocacion, embrocation. 

Emetico, emetic. 

Emoliente, emollient. 

Emplastro, plaster. 

Emulsion, emulsion. 

En, at, in, on. 

Encamado, red. 

Encias, gums. 

En el intervado, in the meantime. 
Enfriar, to cool. 

Entonces, then. 

Entre, between. 

Enviar, to send. 

Esencia, essence. 

Espaldas, back. 

Espina dorsal^ spine. 

Espiritu, spint. 

Espirituel, spirituous. 

Estiptico, styptic. 

Estomago, stomach. 

Extemo, external. 

Extracto, extract. 

Fomentar, to foment. 

Frame, forehead. 

Ftasco pegueno, vial. 

Frecuentemente, frequently. 

Frio, cold, cool. 

Frotar, to rub in. 

Fuerte, strong. 

Garganta, throat. 

Gargarismo, gargle. 

Gagarizar, to gargle. 

Gelatina, gelatine. 

Glicerina, glycerin. 

Goma, gum. 

Gotas, drops. 

Gotear, to drop. 

Gradualmente, gradually. 

Grand, large. 

Granito, granule. 

Grasa, suet. 

Grave, heavy. 

Haber, to have. 

Hacer, to make. 

Hinchazon, swelling. 

Hombro, shoulder. 

Hora, hour. 

Hoy, to-day. 

Immediatemente, immediately. 
h^imdir, to infuse. 

Infusionf infusion. 

Inhal acton, inhalation - 


Interiomiente, internally. 

Intestinos, bowels, intestines. 
Jnyeeddn, injection. 

Inyeccidn entrevenoso, intravenous in- 
jection. 

Inyeccidn intramuscular, intramuscular 
injection. 

Inyeccidn subcutaneo, subcutaneous in- 
jection. 

Izguierda, left. 

Jcuea, jelly. 

Labio, lip. 

Lactosa, lactose. 

Lado, side. 

La hora de acostarse, bedtime, 

Lan^ua, tongue. 

Laringe, larynx. 

Lavativa, enema. 

Laxante, laxative. 

Leche, milk. 

Lentamente, slowly, 

Librement, freely. 

Ligero, light. 

Limpio, clean. 

Limmerno, liniment. 
hiquido, liquid. 

Lleno, full. 

Locion, lotion. 

Mariana, morning, to-morrow. 
Mariana y noche, night and morning. 
Mono, hand. 

Mas, more, 

Medicina, medicine. 

Medida, measure. 

Medio, half, middle. 

Mediodia, midday. 

Medir, to measure, 

Miel, honey. 

Miembro, hmb. 

Mientras, during. 

Mientras dura el dolor, until the pain 
is relieved, 

Mientras el dia, during the day. 

Mil, thousand. 

Minuto, minute. 

Mismo, same. 

Mixturar, to mix. 

Mucho, much. 

Muchos, many,^ 

Mucilago, mucilage. 

Muneca, wrist. 

Music, thigh. 

Nariz, nose. 

Necesario, necessary. 

Nervio, nerve. 

Ningun (a<h.), no. 

Noche, night. 

None, noveno, ninth, 

Noventa, ninety. 

Nueve, nine. 

Nuevo, new. 

Nwnero, number. 

O, or. 

Ocasionalmente, occasionally, 

Ochenta, eighty. 
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OehOf eight. ^ 

Ocho veceSf eight times. 

Octavot eighth. 

Oido, ear. 

Ojot eye. 

OmoplatOt shoulderblade. 

Once, eleven. 

Omeno, eleventh. 

OnzOf ounce. 

Oximelf oxymel. 

Pantorrillaf calf. 

Para mo extemot for external use. 
Parpado, eyelid. 

Partes iguales de los dos, equal parts. 
Parto, part. 

Pasta, paste. 

Pastillat lozenge* pastille. 

Pecho, chest. 

PelOt hair. 

Pequefio, little. 

Pesario, pessary. 

Pericraneo, scalp. 

Pie, foot. 

Piema, leg. 

Pildora, pill. 

Pinsel de pelo de camello, earners hair 
brush. 

Pocion, mixture. 

Polvo, powder. 

Pmer, to place. 

Por, by, for. 

Por la maHana, in the morning. 

Por la modo de, by means of. 

Por peso, by weight. 

Precedente, former. 

Primero, first. 

Principalmente, chiefly, 

Prontamente, promptly. 

Pronto, soon. 

Pulmon, lung. 

Ptdso, pulse. 

Puro, pure. 

Quiiada, jaw. 

Quinta, fifth. 

Receta, prescription. 

Recto, rectum. 

Refeccion, lunch. 

Repetir^ to repeat. 

Resina, resin. 

Respirar, to respire. 

Roailleta, kneecap. 

Rotular, to label. 

Sacudit, to shake. 

Sal, salt. 

Sangre, blood. 

Sedotivo, sedative, 

Segundo, second, 

Segun se dirige, as directed. 

Sets, six. 

Seis veces, six times. 


Semana, week. 

Septimo, seventh. 

Sesenta, sixty. 

Sesos, brains. 

Setenta, seventy. 

Sexto, sixth. 

.S* este necesario, if necessary. 

Siete, seven. 

Siete veces, seven times. 

Sin, without. 

Sobre, over. 

Solo, only, single. 

Solucion, solution. 

Suco, juice. 

Suero, serum. 

Tablilla, tablet. 

Tan a menudo corno, as often as. 

Tarda, evening. 

Tarde, afternoon. 

Tapon, stopper. 

Taza, cup. 

Tercero, third. 

Tibio, lukewarm. 

Tien^o, time. 

Tintura, tincture. 

Todo, whole. 

Todos los dias, daily. 

Tomar, to take. 

Tomar aumento, to increase. 

Tomila, tonsil. 

Tos, cough. 

Traspirar, to perspire, 

Trece, thirteen. 

Treinta, thirty. 

Tres, three. 

Tres veces, thrice. 

Tres veces durante el dia, three times a 
day. 

Trituracion, trituration. 

Triturar, to triturate. 

Una, uno, one. 

Una vez, once. 

Un cuarto de hora, a quarter of an hour. 
Unguento, ointment, salve. 

Un poco, some. 

Vacuna, vaccine. 

Vagina, vagina. 

Vaselina, vaseline. 

Faso, glass. 

Vejiga, bladder, 

^ejigatorio, blister. 

Veinte, twenty. 

Vena, vein. 

Venda, bandage. 

Veneno, poison. 

Ventana de la nariz, nostril. 

Vinagre, vinegar. 

Vino, wine. 

Vivamente, quickly. 
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AS tar as possible the names of substances and preparations are 
given in Latin. Acids are indexed under *‘Acid(um).” Salta 
are included under the Latin name of the base, and effervescent 
preparations under the word “Effervescent,” 
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„ Pledgets, Sterilised 
„ Points, Aseptic . . 564 

Abyssinian Tea . . . . 325 

Acacia .. .. .. 1,1 

„ as Emulgent . . . . 490 

Acacifie Cortex 2 

„ Gummi . . . . 1, 1 

Acalypha 664 

Ac^colex 12 

Ac^coline . . . . . . 12 

Acenaphthene 460 

Acetaldehydum . . 538, 520 

„ Dilutum . . 538 

Acetamide 8 

Acetanilide, Determination of, 

in Mixtures 1 

Acetanilidum . . . . 3, 1, 520 

Acetannin . . . . 115, 44 , 520 

Acetarsol 219, 88 , 443 , 488 , 520 
„ Bismuth . . . . 221 

„ Diethylamine , . 221 

„ Sodium . . . . 220 

Acetarsone . . . . , . 219 

Acetate d^Ammonium Dissous 181 
„ Buffer Solution . . 235 

Acetic Anhydride . . . , 8 


e.g, 100 , REFER TO VOL. II. 

Name 

Acetoacetic Acid in Urine 
Acetomenaphthonum 
Acetone in Blood 
„ Blue Gauge 
„ Chlorofonn 
„ in Ether 

„ in Urine 

Acetonum 
Acetophenetidinum 
Acetophenonum 
Acetparaphenalide 
Acetum Cantharidini 
Cantharidis 
Ccvadillas 
Digitalis 
Ipccacuanhae 
Odoratum 
OiBcinale 
ScillflB . . 

Acetyl Chloride . . 
Acetyl-i)-amidosalol 
m - Acdtylamino - p - hydroxy- 
ph^nylarsinate de sodium . . 
Acetylamino - hydroxyphenylar- 
sonic Acid 
Acetylarsan 
Acetylbenzoylaconinc 
Acetylcholine . . 

.. Bromide 
Chloride 


Page 

636 , 638 
461 , 520 , 764 
685 
1088 
393 
57 
636 
9 , 3 , 66 , 520 
801, 320 
9,520 
.. 801 
.. 356 

357 
.. 363 

.. 482 

.. 656 

.. 7 

7 

911, 348 

8 

21 , 520 


88 


Acetyien 


Hydrochloride 


443 

. 221 
. 122 
11 
13 

11 , 520 


U 

, 406 

Dichloride .. 371 

„ Tetrachloride , . 373 

Acetyliodosalol . . . . . , 20 

Acetyl- p-methylcholine 
Chloride .. 14 , 520 , 1066 

a- Acetyl- P- methyl- S-dimethyl- 
oxamide- P-pheny Inydrazine 
Acetylmethyl Salicylate 
Acetylphenetidin 
Acetylphenylhydrazine. , 
Acetylsulphapyridine . . 

Acetyl- veratroyl-pseud aconine 
Achlorhydria 
Achorion Schoenleinii . . 
Achroodextrin . . 

Achylia . . 

Acid Groups, Physiol. Effects of ■ 

„ Silver Lactate Solution . . 

Acide m-ac6tylamino-p-hydroxy- 
ph<5nylarsinique 
„ Chlorhydrique Officinal 
„ Lactique Officinal 
„ Phospliorique Officinal . . 
Acid-fast Bacteria 


806 

568 

801 

6 

959 

49 

710 

949 

477 

710 

479 

661 


88 

18 

27 

32 

973 
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Name Page 

AcidoAgalico 116 

„ Timico 988 

Aadol 59 

„ -Pepsin 59 

Acidosis . . . . . . . . 636 

Acid-Resistance Test for Enamel 77 
Acids, Action of, on Metals . . 497 

Acidulin ^ . . . . . 59 

Acid(um) Abietic . . . . 259 

„ Aceticum . . 7, 2, S20 

„ „ Aromat. . . 7 

„ „ Cone. , . 2 

:: Dii. .. 7,2 

„ Glaciale . . 7, 2 

,, Acetoacetic . . 636, 638 

„ Acetylaminohydroxy- 
* benzisoxazinearsonic 221 

„ Acetylaminohydroxy- 

phenylarsonic 219, 487 
„ Acetylbromosalit^lic 20 

„ Acetyliodosalicylic , . 20 

„ Acetylsalicylic 15,4,520 

», .f Salicylic 

Acid m 5 
,, Acetyltann. .. 115,44 

„ Agaricum , . 83, 622 

,, Allylarsonic .. .. 217 

„ Aminic 41 

,, Aminoacetic . . 10, 3, 622 

„ o-Aminobenzene- 

sulphonic . . . . 476 

„ p-Aminobenzoic . , 476 

„ a-AminoiVocaproic . . 643 

„ Amino-formic . . 438 

„ a-Amino-p-(3-indolyl) 

propionic . . . . 463 

„ p-Ammophenylacetic 476 

„ jt)-Aminophenylarsonic 218 

„ p-Aminophenylmethane- 

sulphonic . . . , 475 

„ p-Aminophenylstibinic 200 

„ Aminosuccinic, Amide 44 

„ woAmylethylbarbituric 273 

„ Aniline-Arsenic . ♦ 218 

„ Arsanilic . . . . 218 

„ Arsenicosum . . 209 

„ Arsenicum . . . . 214 

„ Arseniosum , . . . 209 

Ascorbicum 

21, 440, 622,760 
„ „ Detmn. in Urine 670 

„ Monoethanol- 

amine Salt of 24 

„ Aspartic . . . . 7t6 

„ Aurothioglycollic, 

Methyl Glucamide of 251 

„ Benzamino-acctic . . 31 

„ Benzenearsonic . . 469 

„ Bcnzoicum , . 28, 6, 622 

„ „ e resina 6 

„ „ in Jam . . 832 

„ Boracic . . . . 34, 8 

„ Bordeaux . . . . 839 

„ Boricum . . . , 34, 8 

.. Brown . , . . 841 


e.|r. 100, REFER TO VOL. H. 

Name Page 

Acid(um) woButylallylbarbituric 284 
„ Butyl- p-bromallyl- 

barbituric . . . . 283 

„ Butylethylbarbituric 

268, 536 

„ Cacodylicum 215, 622 

„ Camphoric . . 345, 522 

„ Camphosulphonic . . 346 

„ Carbamic . . , . 438 

„ ^-Carbaminophenyl- 

arsonic . . . . 221 

„ Carbazotic . . . . 1004 

„ Carbolicum . . 806, 323 

„ „ Liq. 812, 323 

„ „ „ et lod. 812 

„ Carminic . . . . 262 

„ Cetraric . . . . 558 

„ Cevitamic . . . . 21 

„ Chromicum . . . . 409 

„ Chrysophanic . . 410 

„ Cinnamic . , 32, 7, 522 

Cinnamyiic . . . . 32 

„ Citricum 40, 10, 441, 522 

„ Coumaricum 32, 522 
„ Cresylic . . 464, 156 

„ Cyciohexenylethyl- 

barbituric . . 275 


Cy^/ohexenylmethyl- 
N-methylbarbituric 275 
Dehydrocholic . . 518 

Desoxvcholanic . . 519 

Diallylbarbituric . . 282 

Dichloraceticum . . 10 

Diethylbarbituxic . . 264 

Dihydroxytartaric . . 362 

dl- P-rDiiodo-(Diiodo- 
hydroxyphenoxy) 
phenyl J- ot-amino- 
jpropionic , . . . 997 

Diiodopy ridone-N - 
acetic . . 652, 453 

Diiodotariric . . 654 

Dimethylaminomethyl- 
phenylphosphinic 91 
Dimethyiarsenic . . 469 

Dimethylarsonic .. 215 

Dimethylisoxazoi- 
carboxylic Diethyl- 
amide . . . . 351 

Erucic . . . . 294 

Ethyl-(methylbutyl) - 
thiobarbituric . . 271 

Eugenic . . . . 374 


Filicic 

Fluoric 

Formicum 

Formicicum 

Fuchsine 

Gallicum 

Gallotannic 

Geronic 

Gluconic 

Glutamic 


ituric . . 271 

. . 374 

. . 535 

41, ’ll, 622 
m ..11 
254, 94, 840 
. . 116, 44, 522 
c ..116 

. . 728 

. . 339 

..716 

Hydro- 
chloride 59 
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Acid(um) Glycerophosphoric, 

44, 12, 522 

„ Glycerylphosphoric . . 44 

„ GlycochoUc . . . . 517 

„ Glycuronic . . . . 200 

„ Glycyrrhizinic 557, 200 

„ Haematm Method . . 674 

„ Hexylethylbarbituric 275 

;; Hippuric 31, 477, 524, 643 

„ „ in urine . . 643 

„ Hydriodicum . . 14 

» » Dd. 47, 14 

„ Hydrobrom. 52, 16 

Dil. 52. 16 

, Hydrochlor. 58, 18 

:: „ Dil. 58, 18 

„ Hydrocyanic. 70, 21 

, „ Dil. 71, 21 

;; „ Fort. 71,21 

„ „ Scheele’s 71 

„ Hydrofluoric, . . 69 

:: ., Dil. .. 69 

„ o-Hydroxybenzoic . . 94 

„ jp-Hydroxybenzoic 104, 39 

„ „ Esters 104 

„ p-Hydroxybutyric 81, 636 

„ o-Hydroxycinnamic 32 

„ Hyt&oxyglutamic . . 716 

„ a-Hydroxyphenylacetic 81 

„ Hydroxysuccinic .. 119 

„ Hypochlorosum . . 397 

„ Hypophospb. 73, SB 

„ , .. Dll. 73, SB 

„ lodicum . . . . 52 

„ lodo-hydroxyquino- 

linesulphonic 860, 336 
„ Keto-Z-gulonic . . 440 

„ Kinic 414 

„ Kinotannic . . . . 669 

„ Lactic. .. 75, 20, 524 
„ Bacilli . . 79 

,. „ Dil... 76,27 

„ „ in Stomach 

Contents . , 711 


Laricic 

Lithocholic 

Magenta 

Malicum 

Mandelic. 

Meconic 


. . 33 

. . 494 
. . 840 
119,524 
81 . 28 , 443,624 
703, 452 , 524 


Metaphowhoric . . 32 

N-Methyl-3 : 5-diiodo- 
4-pyridone-2 : 6- 
dicarboxylic . . 453 

Methylethylacetic . . 1012 

N-Methylphenylethyl- 
barbituric . . . . 281 

Monochloraceticum 10 
Monoglycerylphosph. 44 
Nicotinic. 192, 453 , 624, 745 
„ Amide 193, 747 
„ Detn. in Urine 671 
,, Diethylamide 350 
Nitnc, .. 84, 29 

„ Cone. . . 29 


e.g, 100, REFER TO VOL. II. 

Name Page 

Acid(um) Nitric. Crudum . . 29 

„ „ Dil. .. 85,29 

„ „ Fumans 85, 29 

„ Nitro-Hydrochlor. Dil. 85 

„ Nucleicum . . . . 337 

„ Nucleinic , . 387, 524 

„ Nucleotin-phosphoric 388 

„ Oleic . . 86, 32, 524 

„ Ortho-Arsenic . . 214 

„ Oxalic. . . 43, 524 

„ Oxyformylamino- 

phenylarsinicum . . 224 

„ Oxyphenylquinoline- 

dicarboxylic . . 416 

„ Pantothenic . . 476, 748 

„ Parabamic . . . . 455 

„ Pectic . . . . 830 

„ Pectinic . . . . 830 

„ Perchloric . . . . 20 

„ Phenolsulphonicum . . 814 

„ Phenylacrylic . . 32 

„ Phenyl-asthylico- 

barbituric. . . 278 

„ Phenylanthranilic 186, 610 

„ Phenylchinolincar- 

bonic. .. 414,145 

„ Phenylcinchoninicum 

414, 145 

„ Phenylethylbarbituric 278 

„ Phenylglycollic . . 81 

„ Phenylmethylbarbituric 282 

„ Phenylquinolinecarb- 

oxylic .. .. 414 

„ Phosphomolybdic .. 516 

„ Phosph. . , 90, 32 

„ „ Cone. 90, 32 

„ „ Dil. 90, 32 

** 

„ Phosphotungstic 516 

„ Picric. .. 1004, 325 

„ „ Testfor Albumin 640 

„ „ Test for Glucose 653 

„ Picrinicum . . . . 325 

„ Polygalic . , . , 912 

„ woPropyibromallyl- 

barbituric . . . . 284 

„ Prussic . . 71, 21 

„ „ Dil... 71,21 

„ Schecle*s .. 71 

„ Pyridine- p-carboxylic 

192, 453 

„ Pyridine- ^-sulphonic 475 

„ Pyrogallic . . . . 868 

„ „ Oxidat. . . 869 

„ Pyrolignosum Crudum 9 

„ „ Rect. 10 


Quillaic 

Quinicum 

Quininic 

Ricinoleic 

Rosolic 

Salicylic. 


. . . . 907 

.. 414 

. . 466 

. . 762, 32 , 524 
. . 608 
94, 36 , 442 , 524 


in Ac. Acetylsal. 6 
Glycollic 
Acid Esters 103 
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Name , Page 

Acicl(um) Salicylic, m Jam . . 832 

.. „ Skin Adsorp- 
tion , . 95 

„ Salicyl-Sulphonic Test 640 

„ Santonic Lactone . . 902 

,, Sozolic . . . . 814 

Stearic. .. 89,32,524 

„ Succinic. . . 44, 524 

„ Sulphanilic. . . 6, 524 

„ Sulphocarbolic . . 814 

„ p-Sulphondichloro- 

aminobcnzoic . . 396 

„ Sulphovanadic . . 516 

„ Sulphuric. . . 105, 39, 40 

„ „ Aromat. 105, 40 

:: Oil. 105. 40 

„ „ Fumans 105 

,, Sulphurosum 108, 42 

Tannic. .. 111,43,526 

„ Tartaric. .. 117, 45, 526 

„ Taurocholic . . . . 517 

„ Thionin Stain . , 908 

„ Thyminicum . . 388 

„ Trichloracetic. 10, 3, 526 

„ Uric, Detn. of in Blood 690 

„ „ „ „ Urine 660 

„ Valerianic. .. 1012,526 

Yellow .. ..840 

Acigen 82 


Acigen 82 

Acitetramin 583 

Acitophosan . . . . . . 416 

Acne Bacillus Vaccine . . . . 1030 

,, Bacteriology of . . . . 870 

„ Vulgaris . . . . 1030, 870 

Aconitina . . . . 122, 48, 526 

Granules . . . . 122 

Aconitinse Hydrobromidum . , 122 

„ Hydrochloridura . . 122 

„ Nitras .. ..122 

, „ Granules . . 122 

Acomtum . . . . 120, 46 

„ Folium .. 120 

Acqua del Pagliari . . . . 171 

Acridine . . . . . . 464 


100, REFER TO VOL. II. 

Name Page 

Acrosyl 466 

Actsae Hacemosae Radix . . 549 

Actinomyces Bovis and Hominis 872 

Actinomycosis . . . , . . 871 

Actinotheiapy . . . . . . 1082 

Activated Charcoal . . 366, 124 

Addin . . . . . . . . 1008 

Adams^ Extraction Process . . 775 

Addisin 578 

Addison’s Pill . . . . . . 483 

Addis’s Method of Blood Urea 
Estmn. . . . . . . 865 

Adenine Sulphate . . . . 390 

Adeps 131, 53, 318 

„ Benzoinatus . . . . 131 

„ Factitius . . . . 131 

„ Induratus .. ». 131 

„ Lanas . . . . 129, 52, 318 

„ „ Hydrosus . . 129 

„ Lotus .. .. .. 131 

„ Myristicse . . . . 375 

„ Prasparatus .. 131 

„ Suillus 131 

„ „ Benzoinatus .. 131 

Adermin.. .. .. .. 194 

Adesivo, Taffeta . . . . 88 

Adexolin 336 

Adhatoda 664 


Adhesive Plaster 


. 88, 358, 203 


„ Derivatives as Disin- 
fectants , . . . 1022 

Acridines, Chemotherapy of . . 486 

„ Methylene Blue, 

Detmn. of . . 51 

„ Nomenclature of . . 468 

Acridinum Hydrochloricum . . 127 

Acriflavina 123, 49, 487, 526, 1022 
Acriflavine, Antiseptic Powers of 

124, 1022 

„ Eye Drops . . . . 127 

„ Hydrochlor. 123, 49 

„ Intravenous .. 125 

„ Neutral .. .. 127 

,, Stains, Removal of 124 

„ for Wounds 124, 1022 

Acrinex 127 

Acrinyl fsol’hiocyanate . . 349 

Acrirubrine .. .. .. 1022 

Acrodynia . . . . . . 925 

Acrosonc . . . . . . 469 


„ Wound Dressings . . 36 

Adiposettes . . . . . . 155 

Adnephrin . . . . . . 132 

Adonidin . . . . . . 489 

Adonis Vcrnalis . . , . 489 

Adrax Tablets . . . . . . 381 

Adrenal Gland 139 

Adrenalins . . 132, 54, 444, 526 

Adrenaline Catheter Lubricant 136 
„ Colour Assay . . 55 

Inhalant .. .. 136 

„ Intracardiac Injection 135 
„ Ointment . . . . 137 

„ Related Compounds 137 

„ Snuff . . . . 136 

„ Strong Solution 

(Asthma) . . 136 

„ Test, Goetsch’s .. 993 

Adrenalone 137 

Adrenine . - . . . . 132 

Adreno-Cortin . . . . . . 139 

Adreno-Spermin . . . . 139 

Adrenotrophic Hormone . . 848 

Adrenutol . . . . • » 137 

Adrephine . . . . - . 498 

„ Inhalant , . . . 497 

„ Ointment . . . . 497 

Adsorption Indicators . . .. 610 

Adsperlen . . . . • . 141 

Adult Immune Sera . . . . 1028 

„ Serum in Measles . . 1054 

„ „ „ Poliomyelitis.. 934 

Aero-Cotarol . . . . . . 381 

Aerosol Mists ,. .. .. 1027 

JErugo 472 



1110 


THE EXTRA PHARMACOPCEIA 


FIGURES IN HEAVY TYPE, 

Name Page 

HJsculetinmethyl Ether 
JEsculin . . . . . . 116, 526 

iEsculus Hipppcastanum .. 116 

4®thanoIi Chforidum . , . . 151 

JEther 145, 66 

,, Aceticus . . . . 8 

„ AEthylicus . . . . 148 

„ Antesthesia . . . . 148 

„ Ansestheticus . . 148, 57 

„ Analgesia, Rectal . . 150 

,, Camphoratus . . „ . 344 

„ Chloric 405 

„ Convulsions . . . . 149 

„ Copalis 452 

„ Depuratus . . . . 145 

„ Impurities in . . . , 57 

„ pro Narcosi .. 148 

„ Oil Rectal Anaesthesia, 

Gwathmey’s . . . . 149 

, „ Ozonic . . . . . . 614 

„ Peroxides in . . . . 67 

„ Petroleum . . . . 786 

„ Purificatus . . . . 148 

• „ Purissimus . . . . 148 

Solvens 146 

„ Spirituosus Camph. . . 345 

„ Sulphuricus . . . . 145 

. „ Vinyl . . . . . . 408 

AEthiops Antimonialis . . . . 604 

iEthocaine . . . . . . 432 

^thyleni Dibromidum . . 152 

„ Dichloridum . . 371 

„ Periodidum . . 642 

^thylenum . . . . 406, 58 

iEthylhydrocupreina . . . . 893 

®thylhydrocupreinse HCl 894, 137 

^thylhydrocupreinumBasicum 137 

-®thylis Acetas 8, 4 

„ Aminobenzoas 492, 150 

„ Bromidum . . . . 152 

„ Carbamas . . 368 

„ Chaulmoogras 753, 282 

„ ,, Iodised 754 

„ Chloridum . . 151, 58 

„ Cinnamas . . . . 32 

„ lodidum .. .. 152 

„ Oxiduxn- • . . . . 56 

' „ Phthalas- . , . . 101 

„ Salicylas . . . , 103 

AJthylmorphinae HCl . , 704, 304 

African Pepper . . . ^ ■ 360 

„ Tick Fever . , . . 964 

Agar . . . . , , : 154, 59 


„ lodidum 
„ Oxiduxn- - 
' „ Phthalas- 
„ Salicylas 
AJthylmorphinae HCl . , 
African Pepper . . 

„ Tick Fever 
Agar . . . . , , ’ 

• „ and Blood Agar Media 
„ Flaked .. 

Agaric Blanc 

Agaricin 

Agaricus 

„ Muscarius 
Agarol Compound 
Agglutinating Sera 
Agglutiii^s 

Agocholine Soluble Granules 

Agomensin 

Agonsair. . 


e,g. 100, REFER TO VOL. II. 

Name Page 

Agotan 415 

Agricultural Products (Grading 
and Marking) (Jam) Regula- 
tions, 1934 . . . . . . 826 

Agropyrum . . . . . . 320 

Ague Root . . . . . . 559 

Agurin 985 

Air, Sterilisation of . . 1010, 1026 

Airoform . . . . . . 309 

Airogen . . . . . . . . 309 

Aurol 309 

Aker-Tuba . . . . . . 866 

Alanine . . . . . . . . 716 

Alasil Tablets .. .. 19,381 

Albargin 208 

AlbrighPs Solution . . . . 810 

Albucid . . . . . . 958 

Albumen 798 

„ in Milk , . . . 777 

„ Siccum . . , * 799 

„ in Urine . . . . 639 

Albumin Tannatc . . 115, 44, 526 
„ Water . . . , 799 

Albuminum Tannicum .. 115 

Albuminuria . . . . . . 639 

Albumoses in Urine . . . . 641 

Albyl Tablets . . . . . . 18 

Alcock*s Test for Boric Acid . . 9 

Alcohol 155, 59, 476 

,, Absolutum . . 155, 59 

„ ^thylicum .. 155,59 

,, Allylicura . . . , 159 

„ Ammoniatum . . . . 159 

„ Amylicum . . 159, 66 

„ Benzyl . . . . . . 30 

„ Cetyl . . . . 787, 32, 526 

„ Content in Liquors . . 62 

„ Dehydratum . . 155, 60 

„ Diacetone . . . . 3 

„ Diethyl Phthalate in . , 64 

„ Dilution Rules . . 60 

„ „ Table , . 62 

„ Dilutum . . , . 156 

„ Duty Drawback .. 158 

„ „ Free . . . , 158 

„ „ Rebate .. .. 158 

„ Ethyl . . . . 155, 59 

„ Industrial Meth. 163, 68 

„ Isopropyl . . 161, 67, 526 

„ Laui^f . . . . . . 907 

„ Limits of B.P. Galenicals 64 

„ Mastichi . . . . 453 

„ Meal 709 

„ in Medicinal Preparations 158 

„ Methylated . . 163, 68 

„ Methylic . . 162, 67, 526 

„ Normal Butyl . . . . 67 

„ Octodecyl . . . , 788 

„ Oleyl 908 

„ Peruviol . . . . 97 

„ n-Propyl . . . . 162 

„ Secondary Propyl . . 161 

„ for Skin Sterilisation . . 1026 

n Sp. Or. and Composn. 

Table . . . . 63 
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Name Page 

Alcohol Stearyl . . • • 788 

„ Tertiary Ainyl . . 161 

„ Tribromoethylicum 

316, 65, S26 
„ Trichloroisobutyl 393, 131 
„ Trichloro-ferL-butyl . . 393 

Wood .. .. 163,67 

Alcoholia Lanae . . . . . . 53 

Alcoholic Zinc Uranyl Solution 694 
Alcohols, Detmn. by Micro. 

Analysis . . . . 626 

„ Higher Fatty . . 787 

„ Nomenclature of . . 436 

„ Physiological Action of 478 
„ Polyhydric . . . , 437 

„ Sulphated Fatty . , 907 

„ Sulphonated Fatty . . 907 

Alcool Officinal .. .. 155 

Alcoolat de M^lisse Compost. . 743 

Alcoolature d’Aconit .. .. 120 

„ de Marron dTnde 

Stabilise .. 116 

„ de Val<5riane Stab- 

ilis^e .. .. lOU 

Alcresta I'ableta of Ipecac . . 658 

Aldehyde, Paraformic . . . . 538 

„ Test for Kala-azar . . 915 

Aldehydes, Detennin. in Essen- 

tid Oils . . . . 251 

„ Nomenclature of . . 439 

,, Physiol. Action of . . 479 

Aldehydum Absoiutum , . 538 

Alder Buckthorn Bark . . . . 379 

Aldofructose , . . . . . 639 

Ale 62 

Alepol . . . . . . . . 750 

Aleppo Sore 915 

Alepsal . . . . . - . . 280 

Aletris , . . . . . . . 559 

Alibour Waters . . . . 472 

Alicyclic Compounds, Nomen- 
clature of . . . . . . 447 

Aliphatic Compounds, Nomen- 
clature of « . . . • • 432 

Aliaarin , . . . . . 461, 611 

Alizarine Oil . . . . . • 909 

Alkagen Tablets . . . . 683 

Alkali Blue 604 

„ Tolerance Test for Blood 679 
Alkaline Meth, Blue Stain . . 873 

Alkaloidal Reagents . . . , 516 

Alkaloids, Detection of . . 514 

,, Fluorescence Analysis 

of 614 

„ Micro. Tests for .. 517 

„ Physiological Effects 


of 

. 480 

„ Spectrophotometric 
Analysis of 

. 633 

Alkanet Root . . 

. 261 

Alkannn . . 

. 261 

Alkannin 

. 261 

Alkaptonuria 

. 665 

Alkarsin 

. 215 

Alku-Zane 

93, 381 


Name Page 

Alkia Saltratcs . . . . . . 382 

Alkyl Groups, Physiological 

Action of 478 

Alkyl-benzyl-dimethyl-ammon- 
ium Chloride . . . . 1020 

Allantoinum . . . . 558, 528 

Allcock Porous Plaster . . 382 

Allenbury’s Beef Juice. . . . 798 

„ Diet . . . . 381 

„ Foods . . . . 381 

Allergenic Protein Preparations 797 


Allingham^s Ointment . . . . 302 

Allisatin . . . , . . . . 167 

Allium . . . . . . . . 167 

„ Cepa 167 

Allobarbitalum . . . . . . 282 

Allobarbitonum . . . . 282, 99, 528 

Allocaine . . . . . . 432 

Allochrysine . , . . . . 250 

Allodene. . .. •• .. 499 

Allonal 283 

Allspice 376, 130 

Allyl Catechol Methylene Ether 352 

„ Phenylcinchoninate .. 4 IB 

„ Sulphidum . . . . 167 

„ woThiocyanate . .916, 349, 351 
Allyl-j>-acetamino-phfinol . . 282 

Allylwopropylacetyiurea . . 1008 

Allyl-sulphocarbamide . . 917 

Allylthiourea 917 

Almata . . . . . . . • 681 

Almond, Chinese . . . . 747 

„ Oil, Carbolised . . 810 

Alocol 174 

Aloe 168, 68 

„ Tests to Distinguish Var- 
ieties of . . . . . . 69 

Aloinum . . . . 169, 69, 528 

Alophen .. 170, 382 

Alopon 770 

Alphanaphthol . . 297, 156 

Alphaphylloquinone . . . . 25 

Alphidine . . . . . . 655 

Alstonia . . . . . . . . 414 


169, 69, 528 

170, 382 

. . 770 

297, 156 

25 

. . 655 

. . 414 

Althtea 557 

Althse® Folium . . . . 558 

Althein . . . . . . . . 44 

Aludrox 174, 382 

Alum 171, 69 

„ Ammonia . . 171, 69 

Box 867 

„ Burnt 172 

„ Chromicum . . . . 172 

„ Copper . . . . . . 472 

., Exsicc 172, 70 

„ Ferricum . . . . 172 

„ Points 172 

„ Potash .. .. 171,69 

„ Precipitated Insulin . . 638 

„ „ Tetanus Toxoid 1077 

„ „ Toxoid .. 1043 

„ Purificatum .. .. 171 

„ Ustum 172 

Alumen . . . . . . 69 

Alumevan .. .. .. 172 
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Name Page 

Altuninii Acetas . . . . 172 

,, Chloridum . . . . 173 

„ Hydroxidum . . 173 

„ Naphtholsulphonas .. 297 

„ Silicas.. .. 175,71 

„ Subacetas . . . . 172 

Sulphas .. 174,70 

„ Tannas .. .. U5 

;; Trisulphate .. .. 174 

Aluminium .. .. 170, 69,497 

„ Aceto-Tartaricum. 

Solut .173 

„ Detection and De- 
termination of . . 70 

„ Hydroxide Gel .. 174 

„ Oxide . . . . 497 

„ Toxicity of . . 720 

Aluminon . . . . . . 70 

Alumnol . . . . . . 297 

Alypin 425 

Amadou . . . . . . 34 

Amaranth . . . . 253, 639 

Amatol 326 

Amber Oil 454 

Ambestd. . .. *. .. 936 

„ Solubile . . . . 958 

,, Syrup . . . . 958 

Ambinon A (and B) . . . . 844 

Ambol . . - . . . . . 744 

Ambrine 782 

Ambrosia . . , . . . 381 

Amebevan .. .. .. 221 

American Dermal Leishmaniasis 916 
„ Hellebore . . . . 364 

„ Indian Hemp Root . . 355 

„ Mandrake . . . . 859 

„ Wormseed . . . . 904 

Amertan 114 

Amethocaine Hydrochloride . . 528 

Ametox . . . . . . . . Ill 

Amibiarson . . . . . . 222 

Arnicine 840 

Amidofebrin . . . . . . 804 

Amidophen . . , . . . 805 

Amidopyrina' . . 804, 322, 4S4, 528 
Amidopyrinse Salicylas . . 805 

Amidopyrine Test for Blood 

in Fasces 707 

„ Test for Blood 

in Urine 646 

Amines, Detection of .. .. 517 

Amino Nitrogen, Detmn. in 
Meat Extracts .. .. 316 

Aminoaceto-p-phenetidide HCl 802 
Amino-Acids .. .. .. 716 

„ in Urine . . . . 642 

Amino-arseno-phenol . . . . 224 

Aminoazobenzene . . 446, 840 

Aminoazobenzeneazo- ^-naphthol 26 1 
Aminoazotoluene . . 260, 840 

Aminoazotoluol . . . . 840 

Aminobenz . . . . . . 432 

p-Aminobenzenesulphonacet- 

amide 958 


Name Page 

p-Aminobenzenesuiphonamide 

Aminobenzcnesulphonamido- * 
benzenesulphondimethylamide 957 
p-Aminobenzenesulphonamido- 
methylthiazole . . . . 972 

p-Aminobenzenesulphonamido- 
pyridine . . . . 958, 452 

p-Aminobenzenesulphonamido- 
thiazole . . . . 969, 456 

p-Aminobenzoyl- y-di-n-butyl- 

aminopropanol Sulphate . . 433 

p-Aminobcnzoyldiethylamino- 

cthanol HCl . . . . . . 432 

Aminoethylglyoxaline . . 510, 455 

Aminofomi . . . . . . 581 

Amino-Glaucosan . . . . 512 

a-Amino- P(4-glyoxalyl)propionic 

Acid 456 

3-Ainino-4-hydroxy-methyl- 
benzoate . . . , . . 443 

jn-Amino-p-hydroxyphenylarsine 
Oxide Hydrochloride . . 235 

2-Amino-6-hydroxypurine . . 459 

(Aminomethylpyrimidylmethyl)- 
methyl- p-hydroxyeihyl- 
tliiazolium Chloride . . . . 188 

p-Aminophenol Ethyl Ether . . 801 

5-(4'-Aminophenyl)-3-amino- 
acridine . . . . . . 467 

p-Aminophenylsulphonamide . . 936 

Aminophylline . . 986, 115 

P-Aminopropylbenzene 499, 445 
Aminopyrina . . . . 804, 322 

Aminosuccinic Acid Amide , . 44 

Amiodoxyl Benzoate . . . , 20 

Ammi Visnaga 320 

Ammoket . . . . . . 83 

Ammonal . . . . . . 326 

Ammonia 178 

„ ’ Alum . . 171, 69 

„ Cloudy , . . . 180 

„ Household . . . . 180 

„ Liquida . . . . 180 

„ Nitrogen in Urine . . 659 

Ammoniaca Liquida . . . . 180 

Ammoniacal Silver Nitrate , . 616 

Aminoniacum . . . . . . 263 

Ammoniaque Officinale 180, 72 
„ „ Dilute 180 

Ammoniatcd Quinine Tablets . . 886 

Ammon. Acetas .. 181 

„ Aluminium Sulphate 171 

„ Aurine-tricarboxylate 70 

„ Benzoas . , . . 28, 7 

„ Bicarb. .. 180,71 

„ Bithiolicum . . . . 621 

„ Bromai. . . . . 18 

„ Bromid. . . 53, 1 6 

„ „ Effervescens 53 

„ Carbamate . . . . 179 

„ Carbonas .. 178,71 

„ Chlorid. . , 59, 18 

„ Citras . . . . 182 

„ Dihydrogen Phosph. 91 
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Ammon. Fluoridum . . . . 70 

„ HeptincWorarson. . . 217 

„ Hippxiras . . 32, 7 

„ Hydricmn Solutum . , 180 

„ Hypophosphis . . 25 

„ Ichthosulphonas . . 621 

„ lodidum . . 48, 15 

„ o-Iodoxybenzoate . . 20 

, Mandelas . . 82, 528 

„ Nitras . . . . 182 

„ Nitrosophenylhydroxy- 

lamine . . , . 193 

„ Persulphas . . 108, 41 

„ Phosphas . . 91, 33 

„ Rhodanid 72 

„ Ricinoleosulphate . . 740 

„ Salicylas . . 96, 37 

„ Sulfobitutninosum 621, 217 

„ Sulphas . . . . 106 

„ Sulph-Ichthyolate . . 621 

„ Sulphocyanide . . 72 

„ Sulphomolybdate . . 516 

„ Tartras .. .. 117 

„ Thiocyanas . . . . 72 

„ Valeras .. ..1012 

„ ,, Acidus . . 369 

„ Valerianas . , . . 1012 

Ammonio-Mercuric Chloride . . 601 

Ammonium 71 

„ carbonicum . . 71 

Amniotin . . . . . . 724 

Amoebiasia . . . . 660, 896 

Amosbic Dysentery . . 660, 896 
Amperometric Titration . . 602 

Amphetamina . . 499, 178, 445, 628 
Amphetaminae Sulphas 500, 178, 528 
Amphetamine, N-Mcthyl . . 502 

Amphotropin 584 


e.8. too, refer to VOL. H. 

Name Page 

Amylethylbarbitone Soluble . . 528 

Amylium Nitrosum - . 160; 66 

Amylmetacresol . . . . 469 

„ Capsules . . 469 

Amylocaine . . . . 441, 484 

,, Hydxochlor. 426, 150, 530 

Amylopsin 777 

Amylum .. 185,75 

„ Salicylatum . . . . 94 

„ Solubile .. .. 185 

Amytal . . . , 273, 485 

„ Compound . - . . 273 

„ Sodium.. .. 273,628 

Anabasine 242 

Anabolin Solution . . . . 571 

Anacardone . . . . . . 350 

Anaclasine Tablets . . . . 382 

Anadin 18, 382 

Anaemias, Classification of . . 568 

Anaerobic Streptococci . . 955 

Anaesthesia, Alcohol .. .. 157 

„ Bromethol . . 317 

„ Chloroform . . 402 


Ampulique . . . . . . 183 

Ampullae 182 

Amp, Acaciae et Sod. Chlorid. 2 

„ Arsphenamin 225 

„ Bee Venom . . . . 42 

,, CafTein, ct Sod. Benz. . . 323 

„ Dextrosi . , . . . . 476 

„ Ergot Aseptic . . , - 509 

,, Ferruginous ., .. 216 

„ „ Neurasthenic 

Serum . . 216 

. , S ^rum N dvrosth^nique . . 217 

„ Yatren-Cascin . . . , 861 

Amydricainae Hydrochlor. 

425, 1.50, 528 
Amygdala Amara . . 184, 72 

„ Dulcis . . . . 184 

Amyl. Acetas . . . . 160, 3 

„ Alcohol . . . . 159, 68 

„ Alcohols, Nomenclature of 436 
„ Nitris . . . . 160, 66, 528 

„ Salicylas . . . . 103 

„ Valerianate .. 1012,628 

noAmyl Butyrate . . . . 66 

Amylase . . . . 689, 314 

Amyleni Hydras , . 161, 66, 628 


Combined Spinal and 
Splanchnic . . 4 

Cyclopropane . . 4 

Ether .. .. I 

Ethyl Chloride . , 1 

Ethylene . . . . 4< 

Gwathmey’s Oil- 
Ether Rectal . . 149 

Intraspinal . . 426 

Methods of . . 436 

Nitrous Oxide . , 775 

Procaine HCI . . 434 

Rectal . . 149, 317 

Scopolamine- 
Morohine . . 6 

Vinyl Ether . . 4< 


„ Vinyl Ether . . 408 

Ansesthesin 429 

Anaesthetic, Chloryl .. .. 151 

„ Ether . . . . 67 

„ Hydrocarbons . . 406 

„ Mixture, Bonain’s 424 

Anaesthetics, Chemotherapy of 484 
,, Local, Chem. 

Structure of . . 484 

Anahaemin .. .. .. 574 

Ana-Hepol . . . , . , 572 

Analax . . . . , . . . 382 

Analgesic Balm .. .. 101 

Analgdsine . . . . . . 802 

Analytic Quartz Lamp . . 612 

Anatoxin . . . . . . 1076 

Anchusa 261 

Anderson's Ointment . . . . 309 

Andrade Indicator . . . , 998 

Andrew Clark's Liver Pills . . 170 

Andrewe’s Diazo Test for 

Urcemia 898 

Andrews Liver Salts . , . . 382 

Androfort . . . . . . 739 

Androgens . . 734, 250, 460 

„ Comparisons of 

Activity *. ,, 735 
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Androgens, Standardisation of 734 
„ Unit .. ..735 

Androstane . . . . . . 460 

Androstane-3-cM-ol-17-one . . 738 

Androstanediol . . . . . . 733 

A**Androstenediol . . . . 733 

A*-Androstenedione . . . . 733 

A*-Androstene-3-trflMS-ol- 1 7- 
one . . . . . . . . 738 

A ‘-Androstene- 1 7-ira«s-ol-3- 
one . . . . . . . . 735 

Androsterone . . 738, 450, 530 

„ Benzoate . . 739 

Androstin 739 

Anelectrotonus 1061 

Anemone Camphor . . . . 560 

Anestan Ointment . . . . 3S2 

„ Tablets . . . . 362 

Anesthone Cream . . . . 431 

Anestile . . . . . . . . 152 

Anethaine 438 

Anetholum . . . . . . 187 

Anethum .. .. 186,76 

Aneurine Chloride Hydrochloride 

188, 460 

„ Hydrochlor. 

188, 460, 530, 737 

„ „ Units . . 188 

Angelicae Fructus * . . , . 664 

„ Radix.. .. .. 664 

Angicid 990 

Angiolysin 681 

Angioxyl . . . . . . 777 

Angostura Bark. . . . . . 414 

Anhydrogitalin . . .. .. 169 

Anhydro-Hydroxy-Progesterone 731 
Anhydro-jp-menthan-1 : 8-dioI 448 
Anhydrous Lanolin . . . , 129 

Anilarsinate de Sodium . . 92 

Aniline 4, 530 

„ Blue 839 

„ Dyes in Foods . . . . 838 

„ Red 254 

Animal Charcoal . . 366, 124 

„ Wool 563 

Anise Fruit and Preps. . . 186, 76 

„ Oil . . . . 186, 76 

„ Star 76 

Aniseed 186, 76 

„ Oil ,. .. 186,76 

„ Star . . . . . . 76 

Anisi Stellatum . . . . 186 

Anisum . . , , 186, 76 

Ankylostoma Duodenale . . 873 

Ankylostomiasis . . . . 873 

Annatto 841 

„ Extract . . . . 841 

„ Substitute . . . . 841 

Anobese . . . . . . 995 

Anodyne, Hofftnan’s . . . . 147 

„ Pine Expectorant . , 827 

Ansbacher units . . . , 765 

Antacid Lozenges . . . . 302 

„ Powder 921 

Anterior Pituitary , . . , 837 


.g. too, REFER TO VOL. II. 

Name Page 

Anterior-Pituitary-like Hormones 841 
Antexema . . . . . . 352 

Anthemis .. .. 187,77- 

Anthiomalinc . . . , . , 199 

Anthion . . . . . . . , 41 

Anthracene . . . . 442, 460 

Anthralin 412 

Anthraquinone . . . . . . 461 

Anthrarobin .. .. 412,530 

Anthrasol 853 

Anthrax . . . . 1030, 874 

Anti-Anthrax Serum . . 1031, 874 

Antibacsyn . . . . . . 795 

Antibodies . . . . . . 1022 

Anticachexia Mixture . . . . 875 

Anticatarrhal Salts . . 742, 814 

Anti-Cholera Mixture . . . . 670 

„ Vaccine . . . . 1037 

Anti-Colon Bacillus Serum - . 1038 

Anticoman . . , . . , 639 

Antidermatitis Vitamin . . 747 

Antidote, Heavy Metal . . 855 

Antidotum Arsenum . . . . 210 

Antidysentery Bacteriophage . . 1027 

„ Serum . , 1047, 901 

„ Vaccine . . 1048 

Antifebrin . . . . . . 3 

Antifect 1019 

Antiformin . . . . . . 971 

Anti-freeze 556 

Anti-Gas Ointment, No. 1 . . 398 

„ „ No. 2 .. 395 

Antigen . . . . . . 1022 

„ Jels 1026 

,, Lysates . . . . 1027 

Anti-Grey-Hair Factor . , 749 

Antihormones . . . . 839, 998 

Anti-Human Serum . . . . 684 

Antikamnia Tablets . . . . 382 

Antileprol 754 

Antilusin 1028 

Antimalaria Mixture (Baccelli) 212 

Antimalarial Remedies, Biological 

Test 144 

Anti-Menorrhagic Factor 

Glanules . . . . , . 571 

Anti-Misting Compound . . 909 

Antim. Chlorid. . . . . 195 

„ Nig. Purif. .. .. 198 

„ Owdum . . 194, 77 

„ Pentasulph 198 

„ Pot. Tart. .. 195,78 

„ SodiiTart. .. 197,78 

„ Sulphuratum . . . . 197 

„ Tartaratum . . . . 195 

„ Trichloridum . . . . 195 

Antimonic Oxide . . . . 497 

Antimonio Crudo . . . . 198 

Antimonious Oxide . . . . 498 

Antimonium . . . . 194, 77, 497 

Antimony, Butter of .. .. 195 

„ Crocus , . . . 198 

„ Derivatives, Nomen- 
clature of . . . . 469 



INDEX 


1115 


FIGURES IN HEAVY TYPE, 

Name Page 

Antimony, Detctn. in Biological 

Liquids . . . . 77 

,, Organic Compounds 

of 78 

„ Poisoning from Enamel 77 

„ Tartarated . . . . 195 

Anti-Mosquito Cream . . . . 741 

Antiobesity Tablets, Marienbad 

108, 408 

Anti-Opium Tablets .. ..1142 

Antioxygens in Oils . . . . 278 

Antipart . . . . . . 395 

Antipeol . . . . . . 102<5 

Antiphlogistine . . . . 175, 382 

Anti-Pncumococcus 

Serum . . 1058, 931 

„ „ Rabbit .. 1061 

„ „ Reactions . . 1059 

„ „ Tests for Sen- 
sitivity .. 1060 

„ „ I’hcrapeutic 


Antipyrina 

802, 321 

„ Acetylsalicylas 

.. 803 

„ Caflfeino-citricuni 

. . 803 

„ Effervescent.. 

. . 803 

„ Salicyl. 

803, 322 

Antirabic Vaccine 

.. 936 

Antirheumatic Vaccine, , 

.. 1062 

Antiricin 

.. 763 

Antiseptics 

.. 1013 

„ Chlorophenolic 

.. 467 

„ Essential Oils as 

.. 255 

,, Higher Phenolic 

.. 469 

„ Skin 

.. 1025 

„ in Solutions for 

In- 

jection , . 

1010 

,, in Wounds, . 

.. 1021 


Anti-Smoking Gum . . . . 551 

Anti-Staphylococc. Sentm . . 1072 

Anti-Streptococc. 

Serum .. .. 1067 

„ „ in Measles 1056 

„ „ Poliomyelitis 933 

Antithermogen 175 

Antithyroidin Moebius . . 999 

Antitox. Diphthericum 1038, 895 

„ „ and Insulin 1040 

„ Gas Gangrene (Qide- 

matiens) 1050 
„ „ „ (Perfrin- 

gens) 1050 
,» >« ,, (Vibrxon 

Septique) 1051 
,, Meningococcus . . 1036 

„ CEdematiens . . 1050, 906 

„ Preparation . . . . 1027 

„ Refined and Concen- 


trated . . 
Scarlatinum 
Staphylococc. . . 
Tetanicum 
Vibrion Septixiuc 
Weicbicum 


Anti-Typhoid Serum (Felix) 


. . 1027 
.. 1064 
1072, 955 
1075, 964 
1051, 905 
105(1, 905 


e.g, 100, REFER TO VOL. 11, 

Name Page 

Anti-Typhoid Vaccine . . ,, 1068 

Anti-Typhoid-Paratyph. Vaccine 1087 
Anti-Typhoid-Paxatyphoid A 

and B and Cholera Vaccine . . 1088 
Antivenene . , . . . . 1069 

Antivirin Brand Products . . 1026 
Antivirus Dressings . . . . 1026 

Antiviruses .. .. ,, 1026 

Antostab . . . . , . 844 


.. 1088 

.. 1069 

.. 1026 

. . 1026 

,, 1026 

. . 844 

Antosylin S . . . . . . 844 

Antroidin 844 

Antrypol 1009 

Antuitrin . . . . . . 849 

„ Growth . . . . 840 

„ S 844 

Anusan Ointment .. ..814 

„ Suppositories . . . , 814 

Anusol Suppositories . . 309, 383 

Aolan . . . . . . . , 793 

Aphrodine . . . . . . 936 

Apiol 200, 530 

„ Crystalline . . . . 201 

„ Green 201 

„ White 201 

Apiolc 201 

Apium . . , . . . . , 201 

Aplona . . . . . . . . 545 

Apocodein. HCl . . 444, 530 

Apocynum . . . . . . 355 

Apomorphinae HCl 20 1 , 306, 530 
Apple Essence .. .. ..1012 

„ Pectin 545 

„ Powder . . . . . . 545 

AppHcatio Arsenicalis Co. . . 656 

Apricot Kernel Oil . . 185, 73 

„ Water 185 

Aqua Ammoniac . . 1 80, 72 

„ Ammonias Fort. . . 180, 72 

„ Amygdalae Amarae 184, 24 

„ Chloroformi .. 404,133 

„ Dcstillata . . . . 79 

„ „ Sterilisata . . 79 

„ pro Injectione . . . . 80 

„ Lauroccrasx . . 73, 24 

„ Sterilisata . . . . 79 

For other waters see Index to 
Vol.l 

Arabian Tea 325 

Arachlor 298 

Araroba . . .. .. 411 

„ Depurata . . . . 410 

Arbutin , . . . . . 321, 530 

„ Detmn. of .. .. 110 

Arcanol . . . . . . . . 417 

Archanium 383 

Archer & Robb Method for 
Detmn. of Blood Urea . . 697 

Archil . . . . . . 97 

„ Substitute . . . . 839 

Arcolax . . . . . . . . 677 

Areca . . . . , , 903, 81 

Arecan , . . . . , . . 436 

Arecolinc , . , . 903, 81 

HBr . . . . 903, 81, 530 

Argein 206 


.. 201 
.. 201 
.. 201 
.. 201 
. . 201 
. . 545 

444, 530 
. . 355 

201, 306, 530 
.. 1012 
. . 545 

. . 545 

0. . . 656 

185, 73 
. . 185 

180, 72 
180, 72 
184, 24 
404, 133 
79 

a 79 

.. 80 
73, 24 
79 


. . 325 

298 
.. 411 

. . 410 

321, 530 
.. 110 
.. 417 

.. 383 


.. 839 

.. 677 

903, 81 
.. 436 

903, 81 
903, 81, 530 
.. 206 
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Ajgental . . « . • . 209 


202 
203 
203 
203, 82 
, . 205 

205, 82 
. 205 

. 207 

. 205 

. 206 
. 203 

. 206 
207, 82 

Trinitrophenolas . . 206 

„ Vitellin 207 

Argentoproteinicum Mite . . 83 

Argentoproteinum . . 206, 82 

„ Mite . . 207 

Argentum . . . . 202, 82 

CoUoidale . . 208, 82 

CM6 .. .. 208 

Proteinicum. 206, 82 

„ Forte 206, 82 

Mite 207, 83 

Arginine 718 

Argotone 497 

‘ rrol 207 


Argenti Acetas . . 
lodidum 

„ Nascent 
Nitras 

„ Dil. . . 
„ Induratus 
„ Mitigatus 
Nucleinas 
Oxidum 
Picras . . 
et Pot. lodidum 
Proteinas 

Mite 


Ar™ 

Arhen 


Arhemapectyl . . . . . . 545 

Arheol 458 

Ariphon . . . . . . 18 

Aristochin 879 

Aristol . . . . . . . . 990 

Aristolochia . . . . . , 551 

Aristoquinine . . , . . . 879 

Armenian Bole 526 

Armoracia . , , . , . 918 

Arnica . . . . . . . . 83 

Arnicae Flos . . . . 362, 83 

„ Opodeldoc . . . . 363 

„ Rhizoma . , 363, 83 

ArnoId^s Test 789 

Aromatic Compounds, Homo- 

cyclic . . . . 442 

„ Compounds, Nomen- 
clature of . . . . 442 

„ Vinegar . . . . ,7 

Arrhenal . . . . 217, 487 

Arrowroot . . 183, 75, 824 

Arsdniate de Fer . . . , 84 

„ „ Sodium Officinal 85 

Arsenic . . . . . . 209, 84, 498 

„ Agricultural Use . . 85 

„ Antidote . . . . 210 

„ Compounds, Organic 215, 88 
„ Derivatives, Nomencla- 
ture of . . . . 469 

„ Determination of . . 87 

„ in Foods . . . . 87 

„ Oxide 498 

„ Poisoning .. ,, 210 

„ Tests 87 

„ in Urine . . . . 89 

„ White . . . . . . 209 

Arsenical Sprays . . . . 85 


Page 

487 

213 
213, 84 
209, 84 
. 209 


.. 213 

209, 498 
.. 211 
.. 85 

224 
224 


e.g. 100, REFER TO VOL. II. 

Name 

Arsenicals, Organic, Chemo- 
therapy of 
Arsen. lodidum 
„ Triiodidum 
„ Trioxidum 
Arsenious Acid 

„ Anhydride 
„ Iodide 

„ Oxide 

„ Wool 

Arseniuretted Hydrogen 
Arsenobenzene . . 

Arsenobenzol . . 

„ Acid Sodium Formalde- 

hyde-sulphoxylate 229 

See also Arsphenamine 
Arsenophenylglycine . . . . 487 

Arsenphenol-amine . , . . 224 

Arsenum . . ... 209, 84 

,, Antidotum . . . . 210 

Arsine Derivatives . . 86, 469 

,, in Industry . . . . 85 

Aisphenamina . . 224, 88, 487, 530 

„ Argentica 228, 90 

„ Preparation of 

Injection . . 227 

Arsphenamine and Bismuth 

(Combined Treatment) 231 
„ Distinction from In- 
organic Arsenic . . 

„ L.o.N. Recommenda- 
tions 

„ and Mercury (Com- 
bined Treatment) . . 

Arsylcn 217 

Arteriography 1042 

Arthigon . . . . . . 1052 

Arthrytin 20 

Artificial Feeding with Cows' 

Milk 

„ Human Milk.. 

„ Musk 

„ Pneumothorax 
i, Syrup 

Artificially Induced Disease . . 
Arvitin . . . . . . . . 207 

Asafoetida , . . . 236, 94 

„ Oil 94 

Asaprol . . . . . . . . 641 

Asbestos Filters . . . . 1008 

Asbic Pills 170 

Ascaridole . . . . 905, 261 

„ Determination of . . 261 

Ascheim-Zondek Test . . . . 843 

Asclepias Incarnata . . . . 355 

„ Tuberosa . . . . 355 

Ascoli's Method . . . . 135 

Ascorbic Acid . . . . 622, 750 

„ „ in Blood . . 699 

„ „ in Milk . . 778 

„ „ Nomenclature of 440 

Asensitine , . . . , . 430 

Ashton & Parsons Infants’ 

Powders 383 

Askit Powders 383 


89 

227 


231 


380 

380 

352 

774 

479 

794 
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FIGURES IN HEAVY TYPE, e.g. 100, REFER TO VOL, H* 


Name 

Page 

Name 


Page 

Askit Tablets . . 


303 

Aurin 


688 

Asmadyn 


383 

Aurinaria 


980 

Asmodrin 


243 

„ Cocain. Hydrochlor. 

424 

Asmolin Tablets 


383 

Aurine . . 


838 

Asparagin 


532 

Aurist. Boric. . . 


35 

„ Copper 


533 

„ Phenol. 


810 

Asoartic Acid . . 


716 

„ Resorcinol. 


895 

Asbidinofilicinum Oleo Solutuni 

535 

Aurobin 


249 

Aspidinolfilizinbl 


535 

Aurothioglucose 


251 

Aspidium 

533, 

194 

Aurum . . 


247 

Aspidosperma . . 


551 

Australian Fever Bark 


414 

Aspiphenin 


18 

„ Sandal Wood Oil . . 

458 

Aspirgran 


IS 

„ Snake Weed 


503 

Aspirin . . 

.. 15,4 

Autoclaves 


1004 

Gargle . , 


16 

Autogenous Vaccines Prepara- 


„ Mixture 


17 

tion of . . 


1033 

Aspriodine 


20 

Autohjemotherapy 


795 

Aspro 

15. 

Avantine 


161 

Astevan 


243 

Avenyl . . 


750 

Asthmasan Inhalant 


383 

Avertin . . 


316 

Asthmolysin 


137 

Avoleum 


335 

Atabrin . , 


890 

Awa Root 


459 

Atebrin 

890, 143 

Axungia 


131 

„ Compound 


893 

Azadirachta 


548 

„ Musonat 


892 

Azoblue . . 


840 

Psychosis 


891 

Azochloramid . . 

396, 

1024 

„ and Quinine, Comparison 891 

„ Solution in Triacetin 

396 

Atcoe 


893 

Azodermin 


261 

Atkinson’s Infants* Preservative 

383 

Azoman . . 


349 

Atomic Weights 

. . xxxix 

Azorubinc 


839 

Atophan 


415 

Azorubrum 

252, 94 

Balsam 


416 

Azotate Basique de Bismuth 


Atophanyl 


416 


Leger 

108 

Atoquinol 


416 

Azotite d'Amyle 

Lourd 

108 

Atoxyl . . 

218 

487 


160 

Atregone 


844 

Azotometer 


622 

Atrinal . . 

. . 

708 

Azoule . . 


183 

Atropina . . 287, 

104, 532 

Aziidine 

, . 

975 

Atropinoi Methylbromidum 


242 




„ Methylnilras 


242 




„ Salicylas 


243 

B 



„ Sulphas 

240, 

105 



Atropine Amino Oxide 


240 

B.A.B.A.N 


430 

„ Chemotherapy of 


483 

B.B.Co. Tablets 


1142 

,1 Diag. of Typhoid 


980 

B.C.C. Dusting Powder 


311 

„ Eye Ointment 


241 

B.C.G 


1083 

Methyl Nitrate 


532 

„ -NR .. 


1084 

Physiological Action of 

483 

„ -SC .. 


1084 

,, Sulphate 


532 

„ Vaccine . . 


1084 

isoAiroj-»yl Cocaine 


149 

B.F.I 


312 

Attar of Hose . . 


746 

,, Antiseptic 


385 

AubtJpine 


489 

B.l.P.P 

314, 

1024 

Aufrecht’s Test . . 


297 

„ Modified 


314 

Aural Bougies . - 


980 

B.M.R 


993 

Auramine 


261 

B.O.V 


105 

Aurantia 


838 

Baccelli’s Mixture 


212 

Aurantii Cortex Ktcens 


245 

Bacillary Dysentery 


898 

„ ,, Sicc. . . 


245 

Bacille Calmctte-GuCTin 


1083 

Aurantium 


245 

Bacilluria 


1038 

Auremetinc 


663 

Piacillus Acidophilus . . 


79 

Auri Bromidum 


247 

„ „ Milk 

80 

„ Chloridum 


248 

,, Acne . . 


870 

„ et Potassii Cyaniduni 


248 

„ Aertrycke 


875 

„ et Sodii C'hloriduni 


248 

.. Anthracis 


874 

it >1 ^J'hiosulphaii 

249, 43 

„ Bordet-Gengou 


990 
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FIGURES IN HEAVY TYPE, 

Name Page 

Bacillus Bottle 871 

„ Botulinus . . . . 880 

„ Caucasicum . . . . 79 

Coll . . , , . , 888 

„ Communis . . 888 

n i» M in Water 858 
„ Comma . . . . 887 

„ Ducrey . . . . 886 

„ Dysenteriae Flexner . . 898 

»* »> Schmitz . . 898 

»> >» Shiga . . 898 

» M Sonne . . 898 

„ Enteritidis . . . . 875 

,, Hansen’s . . . . 91$ 

,, Hofmann’s . . . . 892 

,, Influenzae . . . . 913 

Morbiiicans Bovis . . 815 

„ Novyi 906 

„ Paratyphosus A . . 984 

B .. 984 

„ Perfnngens . . . . 904 

„ Pfeiffer’s . . . . 913 

„ Suipestifer . . , . 875 

», Tuberculosis .. 970 

» » in Milk 786, 788 

.» „ *> in Butter 810 

„ Typhosus . . . . 979 

i» >». in Water . . 860 

„ Xerosis , . . . 892 

Backache and Kidney Pills . . 383 

Bacon, Permitted Preservatives in 848 
Bact^-Dysenteri-Phage . . 1027 
Bacte-Intesti-Phage .. .. 1027 

Bact^-Phages . . . . . . 1027 

Bact^-Pyo-Phage . . , . 1027 

Bacterial Antigen Jels . . . . 1026 

»» Lysates . . 1027 

II _ Undenatured 1025 

„ Filters .. ..1007 

„ Filters, Cleaning of . . 1009 

„ Food Poisoning .. 874 

„ Products, Uses . . 1030 

Bactericides, Chemotherapy of 486 

1 - Heating with 1005 

Bacteriological Notes . . . . 870 

Bacteriolysins 1022 

Bacteriophage . , , . . , i026 

„ Cholera .. 1037 

„ Dysentery .. 1027 

f, Typing of B. 

o * • A ,1 , typhosus . . 985 

Bacterium Alkalescens . , . . 898 

„ Tularense . . . . 978 

„ Typhosum . . 979, 1015 

Bactocene . . . . iQla 

Badiane ] [ 186 

O Vr:> de Chine .. .*.* i86 

Bael Fruit . . . . 669 

Baghdad Boil . . . . ' * 915 

Bales * * 61 1 

BailHe’sPill .. .. i . 483 

Bain dit de Vichy . . * ' 920 

Bakers’ Yeast 

Baking Powders .. 817,843 

Bakolyse 11 


e,g. 109, REFER TO VOL. 11. 

Name p.. 

Balantidiasis . . . , go 

Balmosa .. .. fd, 33 

Balnea * 

See Index to Vol. 1. 

Balsam(um) Canada . . 829 15 

t, of Copaiba.. 456*15 

„ Copaivse . . . . 45, 

- 82i 

„ rriars’.. 3, 

„ Gurjunae . . ] [ 2k 

„ Locatelli . . . . 831 

„ Peruvianum 262, 9; 

„ Styrax Liquidus . . 26- 

„ Tolutanum.. 263 9; 

„ Traumatic . . . . * in 

_ II . Vitas Hofhnanni .. 989 
Balsamic Emulsion . . 393 

Baltimore Paste. . . . ' ‘ 171 

BamberOil .. .. *’ 741 

Bandages . . .S62, 227, 228 

„ Calico . . . , 228 

„ Crepe . . [ j 227 

„ Domette . . . . 228 

„ Elastic Adhesive 358, 228 

„ Flannel . , 228 

„ Muslin . . , . 228 

„ Open Wove , . . . 228 

„ Rubber . . . . 358 

, Zinc Paste . . . . 228 

Banisterine 894 

Banka . . . . . , ^ ^ 297 

Baptisia . . . . . , 915 

915 

Barbalom , . , , ^ ^ I69 

Barberry Bark . . . , ] * 610 

Barbitalum . . , . *264, 98 

,1 Sodicum . . , . * 93 

,, Solubile . . 267, 98 

Barbitonum 264, 98, 457, 485, 632 
,, Solubile 267,98, 532 
Barbiturates, Chemical Structure 486 
„ Chemotherapy of . . 485 
„ Identification of .. 100 

„ Microchemical Detmn.101 
n u.” . Antidotes 265 

Barbituric Acid Derivatives . . 457 

Bardana , . . . . . ^ ^ 320 

Barfoed’s Solution . . g 53 

P Test 653 

Barhang . . , , 229 

Barii Chloridum . , ] ‘ 287 

Sulphas .. .. 287, 101 

„ Sulphidum . . . . 288 

” ”1 u 288 


„ Thiosulphas 
Barium . . 

„ Chloratum 
„ Enema . . 

„ Meals . . 

Barker’s Liquid of I^ife 
^ „ Solution 

Barley, Pearl 
Barolac . . 

Barosma . . ] 

Bartung 


. . 287 

286 , 101 
. . 287 

288 , 1038 
287 , 1038 
.. 383 

427 , 428 
.. 824 

. . 288 
. . 110 
.. 229 
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FIGURES IN HEAVY TYPE, 


Name 

Baryta Sulphurata 
Basal Metabolic Rate . . 
Basergin 

Basham’s Mixture 
Basic Fuchsine . . 

Basilicon Ointment, Yellow 

Bassia 

Bassorin 

Bate’s Breast Salve 
Bath Mustard . . 

Battista . . 

Baume de Pdrou 
„ Tranquille 
,, de Vie =* Dec. Aloes > 
Baxen Powders 
,, Tablets . . 

Baxoi X 
Bay Oil . . 

„ Rum 
Bayberry 
Bayer 205 
Baylahuen 
Bayliss Gum Saline 
Bazin’s Ointment 
Beam’s Test 
Bearberry 

„ Leaves 
Bebeerine Sulphate 
Bebeeru Bark . , 

Beberine HCl and Sulph. 
Beckman’s Reaction . . 
Beck’s Bismuth Paste . . 
Bedermin 
Bee Venom 

Beebe’s Thyroprotein . . 
Beecharn’s Cough Pills 
„ Lung Syrup 
„ Pills 
,, Powders 
Beef and Malt Wine . . 

„ Peptone . . 

„ 'Pea, Peptonised , . 
Beer 

Beer’s Law- 

Beeswax . . 786, 

Befortiss , . 

Beggiatoa 

Bcfel 

Bekailin Vitamin B| 

Bela 

„ and Ondrovich Iodine 
Absorption 7'est 
Belladenal Tablets 
Belladonna 

„ Folia 

„ Indian 

„ Japanese . , 

„ Neutralon . . 

,, Pulverala . . 

„ i<adix 

„ ,, Bulgarian 

,, ,, Indian 

Bellaht 

Bellafoline 
Bellergal Tablets 


Page 
288, 101 
. . 983 

. . 507 

.. 521 

254, 94 
. . 452 

. . 987 

. . 379 

.. 393 

. . 916 

562, 202 
97 

. . 616 
Zo. 168 

.. 394 

.. 394 

.. 1019 

376, 130 
. . 376 

. . 375 

.. 1009 
.. 714 

66 

. . 605 

.. 120 
.. 110 
.. 321 

. . 610 
.. 610 
610, 532 
.. 521 

.. 313 

905 
42 

.. 997 

.. 394 

.. 384 

.. 384 

.. 384 

.. 798 

.. 797 

.. 778 

62 

.. 827 

318 , 319 
. . 191 

.. 880 
.. 877 

. . 191 

. . 669 

.. 839 

. . 291 

28«, 101 
2S9, 101 
.. 102 
. . 621 
. . 176 

289, 102 
291, 103 
291 
.. 103 

.. 291 

.. 291 

.. 291 


e.g. 100, REFER TO VOL. 11. 

Name Page 

Bellier Value of Oils . . . . 278 

Bell’s (John) Seasickness Remedy 384 
Beltona Antiuritic Tablets . . 384 

„ Lotion . . . . . , 384 

„ Ointment . . . . 384 

Bemax . . . . . . . . 191 

Benacol . . . . . . . . 430 

Bence-Jones’ Protein . . . . 642 

Benedict’s Tests . . . . 651 

Benerva . . . ■ . . . . 191 

Bengal Kino . . . . . . 669 

Benger’s Food . . . . . . 381 

Bengue’s Balsam . . . . 384 

Benne Oil . . . . . . 748 

Bentonite . . . . 177, 71 

Benzal Chloride . . . . 295 

Benzaldehydum . , 184, 75 

BenzaminjE Boras . . . . 428 

„ Hydrochloridum 

428, 150, 453, 532 

„ Lactas 429, 160, 532 
>M-Benzaminosemicarbazide . . 29 

Benzedrine . , . . . . 499 

„ Inhaler . . 499, 385 

„ Sulphate . . . . 500 

„ „ in X-ray 

work . . 1039 

Benzene . . . . 294, 442, 532 

„ Derivatives, Nomencla- 
ture of . . . . 442 

Benzeneazobenzeneazo- fi- 

naphthol . . . . . . 260 

Benzidine 6 

„ I'est for Blood in Faeces 707 
„ „ ,, „ Stains 684 

„ „ ,, ,, in Urine 646 

Benzildioximes . . . . . . 472 

Benzine . . . . . . . . 786 

Benzinum Purificatum. . .. 319 

Benzo Msistiche . . . . 453 

Benzoate Unit, International . . 716 

Benzo-Bismuth . . . . 300 

Benzocaina . . 429, 150, 532 

Benzo-Gynoestryl . . . . 721 

o-Benzoicsulphinidc . . . . 901 

Benzoin O.ximc . . . . 161 

„ Reaction for Syphilis . . 704 

„ Varnish . . . . 642 

Benzoinum . . . . 29, 97 

Benzol . . . . . . . . 295 

Benzol Chloride . . . . 295 

Benzolin. . . . . . . . 7S6 

Benzoline . . . . . . 294 

Benzonaphtho! . . . . . . 297 

Varnish . . 298 

Benzophcnol . . . . . . 806 

Benzophenonum . . . . 9 

Benzosulphinidum . . . . 901 

Bcirzoyl Chloride . . . . 295 

„ Glycocoll . . . . 31 

„ -Naphthol . . . . 297 

„ Peroxid. . . . . 31 

BenzoyJccgonine, Toxicity of . . 474 

Benzovioxytrimelhylpiperidine 

HCl . ; .... 428, 453 



1120 


THE EXTRA PHARMACOPOEIA 


FIGURES IN HEAVY TYPE, C. 

Page 
425 



Bcnzoylpseudotropme HCl . 

Benzoyltetramethyldi^modi- 

methylethylcarbinol HCl 
Benzpyrene 
Benzthiazole 
BenzthiazoUne 
Benztriazole 
Benztrone 
Benzyl Alcohol 
Benzoas 

„ Emulsion 
Chlorid. 

Cinnamas 
Dichlorid. 

Hydroxybenzoate 
/j-Hydroxybenzoas 
'' Succinas .. *> 

A-Benzylaminobenzenesulphon- 
amide . . • • • • 

Benzylidene Chloride . . • • 

Benzylimido-di-C-p-methoxy- 

phenyl)-methane . . • • J 

Benzylmethylcarbinamme . . 

Benzylmorphin® HCl . . 707, 534 

p-Benzylphenyl Carbamate 
Benzylsulphanilamide . . 

Beprochin 

Beraneck’s Tuberculin 
Berberidis Cortex 
Berberina 

Berberin® Carbonas . . 

„ Hydrochlondum 

» Phpsphas . , 

„ Sulphas 

Berberinium Acid Sulphate 
Berberis 

„ Berries 

Berin 

Berkefeld Filters 
Bematzik’s Injections . . 

Besorbon Medicinal Snuif 
Betabion 
Beta-Borocaine 

„ Tablets 

Betacaine Hydrochloride 
„ Lactate 
Betacid . . . . 

Beta-Eucaine Hydrochloride 
Betaine . • 

„ HCl . . 

Betalin Compound 

S *.*. .. 

Betanaphthol . . 296, 324, 534 

Betanaphthylis Benzoas . . 297 

„ Salicylas . . 298 

Betaxan 

'Betel Nut . . . . 

Betol 298 

Bettman Technique .. .. lid 

Bhang 353, 121 

Bial’s Test 665 

Biarsamide . . . • • • 2^4 

Bibulous Paper .. ..564 

Bi-Citrol 41 


.g. 100, REFER TO VOL. 11. 

Name ' Page 

Bicolorimeter . . . . . . 585 

Bicreol . . • • • • • • 299 

Biddie, Red . . • • - • 164 

Bidrox 614 

Biebrich Red . . • • . . 260 

„ Scarlet, Ordinary . . 261 

„ R Medicinal . . 260 

Bigaradier . . • . . . 245 

Bilax Pills . . • • ^ 386 


371, 438 
.. 955 

.. 889 

.. 1084 
. . 610 
.. 610 
.. 610 
.. 611 
.. 611 
610, 534 
.. 610 
. . 611 
. . 611 
.. 191 

.. 1008 
.. 1141 
.. 385 

. . 191 

.. 428 

.. 428 

428 
. . 429 

59 
428 
.. 58 

58, 534 
.. 192 

-- 191 

192 


Biir'T. .. 516,644 

Beans . . • . . • 385 

Detection in Urine . . 644 

Pigments . . . . . . 645 

Salt Dextrose Broth . . 968 

Salts .. 517 , 186 , 645 


„ in Urine 
Bilharziasis . . 

Biliary Calculi . . 

Biliposol . . 

Bi-Liposol 

Bilirubin • • . • • 

„ Detection in Faeces 
Bilisalin . . 

Bilivaccines . . 

Billimoria’s Pills . . * 

Billroth’s Cambric 
Bilson’s Laxative Cleanser 
Binaemon Tablets . . 

Biniodide Spirit Lotion 
BiochoHne 
Bioglan Products 
Biomucine 
Birch Tar 

Oil 


644 
950 
648 

301) 
299 

645 
706 
519 

1026 
324 
562 
385 
571 
593 
11 
571 
579 
.. 854 

854, 333 


,, ,, . . . . uww 

Bircon Tablets . . . . . . 860 


* ttWAVfcia • • • • 

Birley’s Antacid Powder 
Birthwort, Indian 
Bisantol . . 

Biscam 

Biscuits . . 

„ Orders Relating to 
Bisedia . . 

Bisglucol 

Bishop’s Method , * > • • 

,, Natural Fruit Saline. . 
„ Varalettcs 
„ Vichy Salts . . 

Biskra Button . . 

Bismarck Brown G 

Bismaxsen 

Bismeal . . 

Bismocarbon 


385 

551 

310 

300 

824 

848 

303 

299 

699 

385 

385 

385 

915 

839 

234 

381 

314 


JDliilUUUilXUklil . . . • • • - 

Bismoid . . . . . . • • ^^99 

Bismosal 

Bismosalvan 

Bismostab 
33ismurung 

„ -Tropical . . 

Bismuth, Colour Reactions for 
„ Detection and Deter- 

mination of in Bio- 
logical Material . . 110 

„ and Iodoform Paste . . 1024 

Prepns., for Injection 298 

Salts, Silver in .. 109 


308 

307 

299 

311 “ 

311 

109 
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FIGURES IN HEAVY TYPE, e.g, 100, REFER TO VOL. II. 


Name . Page 

Bismuth-foTtmc-iodide Com- 
pound.. • • •• 312,305 

Bismuth, et Ammonii Citras . . 303 

„ Arsanilas . . . , 306 

„ Arsphenamine Sul- 

phonate . . . . 234 

„ Benzoas . . , . 300 

„ Betanaphthol., Basic 308 

„ Butylthiolaurate . . 300 

„ Camphocarbonatc . . 299 

„ Camphorate . . . . 300 

„ a-Carbethoxy-£yc/o- 

hexanyl Acetate . . 300 

„ Carbonas . . 300, 105 

„ a-Carboxethyl-p- 

methylnonoate . . 300 

,, et Cinenonidin. lod. 303 

„ Citras 302, 108, 534 

,, „ Gauze . . 803 

„ Gall., Basic .. .. 311 

,, Hydroxidum 307, 106 

„ Methoxyhydroxy- 

benzoate . . . . 310 

„ Naphtholas . . . . 308 

,, Nitras Cryst. , . 309 

„ Neutrus . , 309 

,, Olcas . . . . 86 

„ Oxidum . . 309, 499 

,, „ Hydrated . . 307 

,, Oxybenzoas . . . . 300 

„ Oxy carbonate . . 300 

„ Oxychloridum 310, 107 

,, Oxyj?allas .. .. 311 

„ Oxyiodogallas 309, 106 

,, Oxyiodosubjfallas . . 309 

,, Oxynitras . . . . 312 

,, Oxysalicylas . . . . 309 

„ Phenas . . . . 309 

„ et Pot. Tart. 304, 106 

„ Salicylaa 309, 107, 534 

,, et Sod. Tartras 

303, 304, 106 
„ Sod. Tart. . . . . 534 

„ „ „ Acid. 303, 106 

„ „ Ncut, . . 304 

,, Subcarbonate 300, 105 

,, Subchloridum .. 310 

Subgallas 311,107, 534 

,, „ Gauze , . 312 

,, Subnitras . . 312, 107 

„ Subsalicylas . . . . 309 

,, „ Basic . . 310 

,, Tannas .. .. 314 

„ 7'art. Soluble .. 303 

,, Tribromphenas 

81 vS, 108, 534 

„ Tryparsamidc . . 224 

Bismuthum . . 298, 105, 499 

„ Praecipitatum 299, 108 

Bismuturn Bitannicum . . 31 4, lOT 

„ Oxyiodogallicum . . 107 

„ Subcarbonicum . . 106 

„ Subgallicum . . 107 

„ Subnitricum .. 108 

„ Subsalicylicum , . 107 


Name Page 

Bismuturn Tribromophenylicum 

815, 108 

Bisodol 314, 386 

„ Mints 385 

Bisoxyl 311 

Bistovol 221 

Bis-U-Mint Ovals . . . . 385 

Bisurated Magnesia , . , . 385 

„ „ Tablets .. 385 

Bisuroids Tablets . . . . 386 

Bitter Apple . . . . . . 450 

Bitter Test Medium . . . . 984 

Bitter-sweet . . . . . . 620 

Biuret Method, Colorimetric . . 640 

„ Reaction . . . . 642 

Bivatol . . . . . . . . 300 

Bixin . . . . . . . . 841 

Black Catechu 670 

„ Cohosh . . . . . . 549 

„ Currant . . , . . . 915 

„ Draught . . . . . . 915 

„ Fever 914 

Fluids 1018 

„ Haw . . . . . . 560 

„ Mercurial Wash . . 603 

„ Mustard.. .. 916,349 

„ „ Oil .. .. 916 

„ Myrobalans . . . . 117' 

„ Pepper . . , , 365, 329 

„ Root 668 

„ Sassafras . . . . 418 

„ Snakeroot . . . . 549 

Wash 603 

Blackwater Fever . , . . 878 

Bladder Wrack 155 

Blair’s Pills 386 

„ Tooth Powder . . . . 338 

Blanc de Balcine . . . . 787 

„ d’Espagne . . . , 310 

„ dcPerle .. .. .. 310 

„ Vaccine . . . . . . 943 

Blanchard’s Pills . . . . 386 

Blancmange, Definition of . . 850 

„ Substitutes . . 844 

Blarcz Value of Oils . . . . 278 

Blastomycosis . . . . . . 880 

Blaud’s Pill 522 

„ „ with Aloin and Cas- 

cara . . . . 522 

„ ,, with Arsenic . . 523 

„ and 
Strychnine 523 
„ Tablets with Aloin . . 523 

Bleach Cream 397 

„ Ointment . . . . 398 

Bleaching Agents . . 41, 42, 818 

„ „ in Flour .. 818 

„ Powder . . . . 397 

„ „ Tropical . . 397 

Bleeding Time 682 

Blinblow Asthma Cure . . '• 386 

Blinblow’s Eucalyptus and 

.Stramonium Cigarettes . . 386 

Blistering Fly . . . . . . 355 « 

„ Liquid , . . . 357 
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Name 


Bl: 


Blood 


istering Plaster 


FIGURES IN HEAVY TYPE, 

Page 


Acetone in 
Acid Base Balance 
Acidosis . . 

Agar 

Alkali Reserve . . 
Analysis . . 

Ascorbic Acid in 
Basophilic Cells in 
Bilirubin in 
Bleeding Time . . 
Bromides in 
Calcium in 
Cephalin 
Chlorides in 
Cholesterol 
Clot 

Clotting . . 

Coagulation 

„ Time 
Collection from Donors 
Counts . . 

Coimts, Differential 
Defibrinated 
Diluents, Anticoagulant 
in Faeces 
Fibrin 
Fibrinogen 
Films, Prepn. of 
Glucose Cystine Agar 
Grouping Technique 
Groups . . 

Haemoglobin Dctmn. 
Heparin 
Laevulose in 
Lead in . . 
pH of . . 

Phosphorous Compounds 


357 

671 
665 
678 
678 
913 , 998 
678 


Pigments 
Plasma . . 

„ Dried . . 
Platelets, Enumeration 
Potassium in 
Proteins in 
Prothrombin 
Reticulocytes in 
Root 

Sedimentation Rate 
Serum . . 

„ Dried 
„ Medium 
Sex Hormones in 
Sodium in 
Stains, Detcn. of 
Stored, Changes in 
„ in Transfusion 
Sugar 

Sulphaemoglobin in 
Sulphanilamide in 
Sulphate in 
Thrombin 
Thromboplastin 
Tocopherol in . . 


685 

699 
677 
685 
682 

700 

689 
679 

690 
993, 691 
.. 679 
25, 1029 

679 

680 
1098 

672 

673 
680 

1101 
706 
679 
679 
675 
979 
1079 
1096 

674 
679 
687 
700 
591 


692 
675 

1103 

1104 
673 

693 

693 
679 

678 
666 
682 

1104 

1104 

998 

700 

694 
683 

1102 

1101 

695 
675 

700 
697 

679 
679 

701 


of 


a.g. 100, RjEFER TO VOL. 11. 

Name Page 

Blood Transfusion . . . . 1096 

„ Continuous 

Drip . . 1099 
„ Reactions.. 1100 
„ Single .. 1099 

„ Stored Blood 

in .. noi 
Urea in . . . . . . 697 

Urea Clearance . . . . 664 

Uric Acid in . . . . 699 

in Urine . . . . . . 645 

Volume . . . . . . 671 

Blue Cohosh . . . . . . 559 

Compound . . . , 256 

Flag 516 

Lion Fox Nuts . . , . 386 

Mass . . . . . . 588 

Ointment 589 

Paint 257 

Pill 588 

Values of Fish Oils . . 289 

Board of Health Cholera Mix- 
ture . . . . . . . . 338 

Boas’ Benzidine Test . . . . 646 

„ Test for Free HCl . . 709 

Bog Moss 564 

Bogbean Leaf . . . . . . 550 

Bohme’s Indol Teat .. .. 860 

Bol Blanc 175 

Boldine . . . . . . 520 

„ Houdd . . . . . . 520 

Boldo . . . . . . . . 520 

Boletus Laricis 33 

Bolton-Williams Number . . 292 

Bolus Alba 175 

Bonain’s Anaesthetic Mixture . . 424 

Bone Charcoal . . . . , . 366 


Gelatins . . 

,, Marrow . . 

Bonney and Browning’s Solution 
Bonomint Laxative Chewing 
Gum . . 

Boophilus Dccoloratus , . 

Boracic Acid 
„ Lint 
Boracite . . 

Borate de Sodium Officinal 
Borax . . 

and Honey 


542 
800 
257 

386 
948 

34 

35 
40 
10 

37, 10 
38 

Bcirchardt’s Test . . . . 655 

Bordeaux B . . 252, 94, 534, 839 

„ Powder .. 162 

„ S 253 

„ Turpentine .. .. 827 

Bordet-Gengou Bacillus Vaccine 1093 
„ Reaction . . 959 

Boric Acid . , , . 34, 8 

„ „ in Milk .. .. 795 

„ Gauze . . . . 35, 9 

„ Lint .. .. 35,10 

„ Wool . . , . 35, 9 

Borneol Bromotsovalerianate .. 1013 
„ Salicylate , . . . 103 

woValerylglycollate .. H)13 


Bornyl Acetate 


746, 830, 251 
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FIGURES IN HEAVY TYPE, 

Name _ 

Page 

Borocainc 

. . 437 

Boro-Chloretonc 

. . 394 

Boroglycerinum 

35 

Boro-Iodine 

. . 647 

Borol 

. . 990 

Borovertin 

. . 585 

Borrelia Carteri , . 

.. 937 

„ Duttoni . . ! 

937, 964 

,, Novyi . . 

. . 937 

„ Obermeiri 

. . 937 

„ Recurrentis 

.. 937 

Borrel’s Blue , . 

. . 925 

Bosch Yaws 

. . 916 

Botazone No. 1 . . 

.. 1019 

Bottle Bacillus . , 

.. 871 

Botulinus Antitoxin 

.. 881 

Botulism 

. . 880 

Bouchard’s Remedy 

58 

Bougies 

. . 979 

„ Aural . . 

. . 980 

„ Nasal . . 

. . 980 

„ Neisser’s 

. . 207 

,, Rubber 

. . 358 

,, Urethral 

. . 980 

See also Buginaria 

Bouillon Blanc . . 

. . 490 

Bourdainc 

. . 379 

Boutonneuse Fever 

. . 947 

Bovril 

. . 798 

Bowden’s Indian Balm 

.. 386 

Bowman’s Paint 

. . 657 

Bow’s Liniment 

. . 386 

Box’s Herbal Ointment 

. . 386 

„ Pills 

. . 386 

Bragg’s Charcoal Biscuits 

. . 386 

.. 'lablets 

. . 386 

,, Prepared Vegetable 

Charcoal 

. . 386 

Bran 

.. 815 

Brand's Meat Juice 

. . 798 

Brandy . . 

159, 62 

Brass Paste 

. . 472 

Brassicasterol . . 

Braun’s Technique Modified 

. . 294 

. . 436 

„ Test .. 

. . 653 

Brazilian Copal 

. . 452 

Bread 

. . 821 

„ Brown 

. . 822 

„ Diseases of 

.. 824 

„ Germ 

. . 821 

„ Gluten . . 

. . 822 

„ Graham . . 

. . 821 

,, Malt 

. . 821 

„ National Wheatmeal 

. . 821 

„ Orders Relating to 

. . 848 

„ Rye 

821, 843 

„ Soda 

. . 822 

„ Staling of 

. . 823 

„ Standard . . 

. . 821 

,, Starchless 

. . 383 

„ Vienna . . 

. . 822 

,, Vitamin B in 

189, 818 

„ Vitamins in 

. . 823 

,, Wholemeal 

1 89, 821 

BreaUbone Fever 

. . 890 


e.g. too, REFER TO TOL. li. 

Name Page 

Brestol . . - . . . . . 381 

Brewer’s Yeast . . . . . . 384 

Brigg’s Method for Detmn. of 
Inorganic Phosphate . . 692 

Brilliant Green . . 259, 96 

„ „ Agar . . . . 998 

„ „ Enrichment 

Method . . 981 

„ ,, Ointment . . 26IJ 

„ „ Paste (Hey ’a) . . 280 

„ Yellow .. ..840 

Brill’s Disease . . . . . . 943 

British Gum . . . . . . 477 

„ Spa Crystal Salts . . 386 

„ Spas . . . , . . 867 

„ Vinegar . . . . 823 

Broadbcnt’s Mixture . . . . 888 

Brocast Inhalant . . . , 387 

Brodie’s Gout Pills . . . . 44f> 

Bromadalum . . . . . . 1008 

Bromal Hydras . . 315, 476, 534 

Urom-AIbumen . . .. .. 315 

Bromalgin . . . , . . 18 

Bromdiacthylacctylcarbamidum 1008 
Bromethol .. .. 316,65 

Bromides, Determination in 

Blood - . . . 790 

„ in Urine . . . . 666 

Bromidia .. .. 391, 387 

Bromism 54 

Bromisovalerilurea . . . ► 1007 

Bromisovalum . . . . . . 1007 

Bromlecithin .. .. .. 771 

Bromocam^hor . . . . 346 

Bromocarpine . , . . . . 824 

Bromocrcsol Green . . . . 604 

„ Purple . . . . 604 

Bromodicthylacetylurea . . 1008 

Bromodiethyl Ether . . . . 437 

a-Bromo- a-clhylbutyrylcarba- 

mide . . . . . . . . 1008 

a-Bromo- a-ethylbutyrylurea . . 441 

Bromoformum . . . - 315, 534 

Bromol . . . . . . • . 815 

Bromophenol Blue . . 604, 611 

Bromo-Protcin . . .. .. 315 

Bromothymol Blue . . . . 605 

Bromoisovalerianylurca 1007, 534 

Bromphenobis 815 

Bromphenol Bismuth . . . . 815 

Brompton Cough Lozenges . . 557 

„ Mixture . . . . 703 

Bromsulphthalein . . . , 686 


Function 686 

Broinum 

. . 315 

Bromural 

.. 1007 

Bromure d’Ammonium 

16 

„ de Potassium. . 

17 

„ de Sodium 

17 

„ de Strontium 

17 

R rom valeryJ urea 

.. 1007 

Bronamalt 

689, 387 

Bronchoderniine 

. . 462 

Bronchol 

. . 831 
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FIGURES IN HEAVY TYPE, 

Name Page 

Bronchovydrin . . . . . . 137 

■ Brooke’s Ointment . . . . 87 

Brooldax Chocolate Laxative . . 387 

Broom Tops . . . . . . 455 

Brovon . . . . . . . , 387 

Brown Mixture. . .. .. 767 

,, Oil of Camphor 351, 119 
Brownian Movement . . . . 448 

Brucella Abortus . . 870, 986 

„ Melitensis . . 870, 986 

„ „ Vaccines . . 988 

„ Suis . . . . 870, 986 

Brucellergin Test . . . . 987 

Brucine . . 932, 246, 536 

„ Sulphate . . . . 246 

Bryone Noire 666 

Bryonia 122 

Bryony, English .. .. 122 

„ White . . . , . . 122 

Buchu 319,110 

Buckbean . . . . . . 550 

„ Leaf 550 

Buckthorn 379 

Buffer Solutions . . . . 584 

„ „ Prepn of . . 586 

M „ Sodium Hy- 
droxide for 568 

Buginaria . . . . , . 979 

„ Cocainae . , . . 421 

„ Cupri Oleat. . . 87 

„ Proflavin 129 

„ Zinc. Permang. , . 694 

See also Bougies 

Bulbocapnine . . . . . . 123 

Bulgarian Bacillus . . . . 79 

„ Belladonna Root , . 291 

„ Cure . . , . 291 

„ Otto of Rose .. 269 

Buns . . . . . . . . 824 

„ Orders Relating to . . 848 

Bunter’s Nervine . , . . 387 

Burdock 320 

„ Pills 387 

Burgess’ Lion Ointment and Pills 387 

Burgundy 62 

„ Pitch . . . . 852 

„ Powder .. .. 162 

Burker Counting Chamber . . 672 

Burn Ointment , . . . 763 

Burney Yeo’s Mixture . , 886 

Bumol .. .. 127 

Burns, Bettoan Technique .. 113 

,, Tannic Acid Treatment of 112 
Burnt Alum .. .. 172 

„ Sugar 479 

Burow’s Solution .. .. 173 

Burri’s Indian Ink Method . . 958 

Busserole . . . . . . 321 

Butacainae Sulphas .. .. 150 

Butamin . . , . , . 440 

Butane 

Butanol . . , . . . 67 

Butantetraol 437 

Buteae Gummi 669 

Semen , , , , . , 904 


tf.g. 100, mER TO VOL. II. 

Name Page 

Butesin . . . . . . 431 

„ Picrate . . . . . . 431 

Butethanol . . . . 438. 528 

Butler 8c Tuthill’s Method . . 695 

Butobarbital . . . . . . 268 

Butoben . . . . . . 104 

Butolan.. .. .. ..371 

P-Butoxy- p-thiocyanodiethyl 

ether . . 24 

Butter Analysis . . . . 807 

„ of Antimony .. 195 

„ Bacteriological Examn. of 810 

„ B. tuberculosis in .. 811 

„ Fat Detmn. in . . . . 808 

„ Keeping Qualities of . . 811 

„ Mace 375 

Nut 379 

„ of Orris 516 

„ Phosphatase Test on . . 810 

„ Sale of 846 

„ Tuberculous . . , . 810 

„ Vitamin Content of . . 810 

Buttermilk . . . . . , 81 

„ Powder (G.L.) . . 81 

Butyl Acetate, Normal . . . . 4 

„ Alcohol, Normal . , 67 

Butyl-p-aminobenzoate . . 431 

p-Butylaminobenzoyldimethyl- 
aminoethanol Hydrochloride 438 
isoButylcarbinol . . . . I60 

sec.-Butylcarbinol . . . . 160 

Butylchloralis Hydras . .392, 131, 

„ , 441, 536 

Butylene-dicarboxylic Acid . . 441 

Butylethylmalonurea . . . . 268 

«-Butyl-6-hydroxybenzoatc . . 104 

Butylis Aminobenzoas . . 151 

Butylis Salicylas . . . . 103 

Butyloxydiamino-azopyridinc. . 585 

Butyn 438, ISO 

„ Oral Obtundent . . 438 

Butyrum Myristicac . . . . 375 

Buxine Sulphate . . . . 610 

Buxton Rubbing Bottle . . 387 

Bynin 689 

„ Amara . . . . . . 689 

Byno-plasma .. .. .. 1029 

Bynotone , , . . . . 800 


C 

C.E 

C.M.X. Antiseptic . . . . 468 

„ Obstetric Cream . . 468 

„ Pessaries . . , . 468 

C.O.V 105 

Caapi ’ ! ! ! 240, 387 

Cabalonga de Tabasco. . .. 714 

Cabiven 476 

Cacao . . . . . . . . 113 

„ Butter . . . . 983, 297 

„ Oleum . . . . . . 983 

Seed 983 

Cachet Faivre ,, .. .. 801 
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FIGURES IN HEAVY TYPE» e,g. 100, REFER TO VOL. II. 


Name Page 

Cachou de • • • 670 

Cacodyl . • . . . . 215 

„ Oxide . . . . . . 215 

Cacodyl ate de Sodium , . 92 

Cactus Grand iflorus . . . . 4S9 

Cadum Ointment . . . . 387 

Caffacetin . . . - . . IS 

Cafledrin . . . . . . 324 

Caffeina . . . . 321, 110, 459, 536 

Caffelnie Citraa . .322, 111, 536 

„ „ Eirerv. . . 322 

,, Di-iodo-hydriodide . . 324 

„ Hydriodide . . . . 324 

„ Hydrobromid. 323, 113 

,, Hydroclilorid. . . 324 

,, lodidiim . . . . 324 

,, Salicybas . . . . 324 

ct Sod. Benz. 323,112,536 

lodidum 324, 536 

Salicyl.323,112,536 


,, '^I’hiocyanammonia 

„ Tri-iodidum . . 

,, Vak‘riana« . , ^ . . 

CalTeine, IMiysiological Actum of 
Caffeine-Chloral 
CafTeirmm Citrieuin 
Caffneine 
Cafinal . . 

,, Compound 
Cujupulol 
Cakes 

,, Orders Kelatinf' to 848j 
Calabar Bean . . 

C'alamina 

„ Prifp. 

Calamus 

Cal-Bis-Nate . . 

Calcaria Chloral a 
„ UsJa . . 

Calcibronat 
Calcidin 

Calcidrine Syrup 


Ckileiferol 


•3 

324 

325 

476 

;p>2 

111 

324 

2SU 

2K0 

742 

824 


.. SI 9 
1019, 370 
1019, 370 
54S 
387 
397 
341 
S3 
4S 
4S 


325, 536, 756, 767 


Ab^?orption Spectrum 
of . . . . 632, 759 

„ Detmn. of . . . . 768 

„ Stability of . , . . 758 

Calcii Acelylsalicylas . . IS, 5, 536 

„ Bromidum . . 53, 17 

,, Broin-Iactobionafe . . 53 

,, Ca< o<lylius . . . . 213 

,, C.'amphorsulphonale . . 347 

,, Carbonas 337, 116 

,, ,, Pnecip. 337, 116 

,, Cldoridiini .. 60,18 

,, ,, llydraiur.i (H), 18 

,, C'reoMotas . , 461, 154 

„ Cret'.ol Sulphonate . . 464 

,, Cyanidiim . . 23, 24 

„ Formuw .. .. 43,12 

,, Ghicoheptonate . . . . 339 

,, Ghicohcxacitrate . . 340 

,, Gluconas.. 339,117, 536 

,, <jlucono-i;allacta-gluconatc 340 
,, CBycerophosphas 45, 12, 536 


Name 

Page 

Calcii Ouaiacolphosph. 

. . 464 

,, 

Guaiacolsulphonate 

. . 463 

,, 

Hydras . . 

. . 340 

„ 

Hydroxidum 

340, 117 


Hypophosphis . . 
lodas 

74, 25 

52 


lodidum . . 

4S, 15 


lodobehenas 

654, 16 


e-Iodoxybenzoate 

20 


Lactas 

76, 27, 536 


,, Recens . . 

77 


Lactobionate 

. . 340 


Lactophosphas . . 

77 

,, 

Lffivulas . . 

. . 340 

,, 

Laevmlinas 

340, 536 

,, 

Mandelas 

S3, 29 

** 

Monosaccharate . . 

.. 341 


Oxidum . . 

341, 117 


Perboras . . 

39 


Permanganas 

.. 693 


Peroxidiim 

- . 614 

,, 

Phosphas . . 

91, 33 

,, 

,, Acid. 

91 


,, 0i-acid. 

91 


„ Dibasic. . 

92, 33 


„ Mono-acid. 

.. 92 


,, Monobasic 

91. 33 

,, 

„ Mono-hydrogen 92 


,, Neutral. . 

91 


„ Ortho . . 

91 


,, Tribasic 

91, 33 


Snccharas 

341, 538 


et Sodii Lact. . . 

77, 27, 538 

,, 

Sulphas . , 

.. 341 


„ E.xsicc. - . 

341, 40 


Sulphidum Crudum 

341 


Superoxydum . . 
Thiosulphas 

. . 014 


.. Ill 

Caleinol 

52 

Calcio-Cor.imine 

. . 351 

Calciosiab 

. . HI 

Calcium 

337, 116 


Arsenite 

85 


Aspirin 

IS 


in Blood 

.. 689 


Carbide 

.. 116 


Cinchophen . . 

.. 416 


Colloidal 

. . 342 


Cyanamide 

.. 116 


-D 

. . 387 


Uetcn, and Detmn. of 626 


in the Diet 

. . 719 


-Diurctin 

. . 984 


Gold Keratinate 

. . 251 


Glycerinophosphoric 45, 13 


Hypochlorosuni 

Cru- 


dum . . . . 397 

Lactophosphoric. Solut. 78 

L-B 340 

Magnes. Inosito-I-Iexa- 
phosphorica Mitigala 90 
Mandelate Compound 84 
fi-Naphtholsulf)honate 641 
Oxalate Stones in Urine 647 
Pcctale . . . . 830 



1126 


THE EXTRA PHARMACOPCEIA 


FIGURES IN HEAVY TYPE, < 

Name Page 

Calcium Saccharate . . . . 538 

,, Sandoz . . . . 340 

„ Sulfuratum Solutum 

342, 362 

,, in Urine . . . . 666 

„ c. Vitamin D . . 330 

Calcivitan . . . . . • 331 

Calcotheobromine . . . . 084 

Calcreose . . . . . . 461 

Calculi, Urinary . . . . 647 

Calcyanide . . . . . . 24 

Calcydic . . . . . . 331 

Caldeferrum . . . . . . 02 

Calendula 363 

Caleno 19, 388 

Calfo-Rayol 92 

„ Capsules . . . . 331 

Calfos Tablets 92 

Caliche 220 

Calico Bandage, Bleached 562, 228 

„ „ Unbleached 562, 228 

California Disease . . . . 880 

„ Syrup of Figs . . 388 

Callophane 612 

Callow's Method for Estimation 
of 17-keto-steroids . . . . 668 

Calomel .. 602,209 

„ Cream. . . . . . 604 

„ Duret's . , . . 209 

„ Finely Divided . . 209 

„ Injection . . . . 603 

„ Ointment . . . . 604 

Calorex Glass 1088 

Calorie Requirements . . . . 713 

„ Standards .. .. 713 

„ Values of Foods . . 721 

Calorific Wool . . . . 361 

Calotropis . . . . , . 664 

Calot’s Fluid 783 

„ No. 2 Paste . . . . 783 

Calsalettes . . . . . . 388 

Calsaloids . . . . . . 388 

Calsimil 331 

Calsiod . . . . . . , . 21 

Calsolact . . . , . . 77 

„ D 331 

Calsoma 93 

Calsprate Tablets . . . . 388 

Calumba .. .. 548,198 

„ False . . . . . . 548 

Calvert’s Method of Sugar Detmn. 696 
„ No. 5 Carbolic Acid 388 
I » or 


e.g, 100, REFER TO VOL. II. 

Name Page 

Camp Fever . . . . , . 93g 

Campden Process .. .. 109 

Camphemyl . . , . . . 346 

Camphine . . . . . . 827 

Camphor (and Artif.) 

342,118,449,538 

„ Ball 344 

„ Carbolic . . . , 812 

„ Determination of .. 118 

„ Essential Oil of 350,119 

„ Flowers . . , . 343 

„ Ice 345 

„ Julep .. .. 344 

„ Liniment . . . . 344 

„ Monobromata . . 346 

„ Oil, Brown .. 351,119 

„ „ Rect. .. 351,119 

„ „ White .. 351,119 

„ Salol 103 

„ Synthetic .. 342,118 

„ Water Soluble . . 347 

Camp bora; Monobromidum 

346, 119, 538 

Camphorated Chalk .. 338,119 

„ Chloral . . , . 391 

„ Chloroform . . 405 

„ Oil . . . . 344 

„ Patent Mixture. . 147 

Camphosterin .. .. .. 131 

Camphre Artificiel .. .. 118 


Calvex Ointment 

Calvitone 

Calx 

„ Chlorinata 
„ Sodica 
„ Sulphurata 
Cambogia 
Cambric, Billroth’s 
„ Oiled 
Cambridge Flats 
Camdelate 


Phenol 388 
. . 388 

. . 336 

. . 117 

. . 397 

. . 117 

341, 362 
. . 667 

.. 562 

360, 203 
.. 1104 
84 


„ du Japon 

„ dc Persil 

Camphro-Salyl . . 
Campoferron . . 
Campolon 
Canada Balsam 
Canadian Hemp 
Candatan 
Cane Sugar 
Canella . . 

Cannabidiol 
Cannabinaj I’annas 
Cannabinol 
Cannabinone 
Cannabis 

„ Indica 

„ Sativa 

Canned Fruits . . 
Cannellc de Ceylan 
Cantan . . 

Cantharidcs 

„ Chinese . 
Canthaxidinum . . 
Cantharis 

Canton’s Phosphorus . 
Caoutchouc 
Capillary Analysis 

„ Fragility Test 


338, 119 
. . 391 

m . . 405 

. . 344 

xture.. 147 
.. 131 

.. 118 
.. 118 
. . 201 
. . 346 

.. 571 

.. 571 

829, 153 
. . 355 

.. 114 

478, 168, 572 
.. 418 

. . 121 
. . 354 

353, 121 
353, 354 
352, 119 
352, 119 
. . 355 

. . 832 

. . 417 

21 

356, 122 
. . 356 

356, 122, 538 
355, 121 
. . 341 

. . 357 

. . 613 

.. 754 


„ Permeability Factor. . 766 

„ Resistance Test . . 682 

Caprokol . . . . . . 898 

Capsaicin . . . . 360, 1 23 

„ _ Extraction of . . 123 

Capsici Fructus . . . . 360 

Capsicin , . , , . . 361 
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FIGURES IN HEAVY TYPE, e. 

Name Page 

Capsicum . . . . 360, 123 

„ Japanese . . . . 123 

„ Tissue . . 362, 202 

„ Wool . . . , 361 

Capsogen . . . . . . 362 

Capsolin.. .. .. 362 

Capsulse 

See Index to yoL 1 
Caramel . . . , , . 479 

Caraway Fruit or Seed 37n, 128 

„ Oil .. .. 375, 128 

Carbacholum .. .. 13,4,538 

Carbact 367 

Carbamide 1006 

Carbaminoylchoiinc . . . . 13 

Carbaminoylcholine Chloride . . 13 

Carbantren .. .. .. 861 

Carbarsone . . . . . . 221 

Carbasus Absorbens . . 562, 200 

„ „ in Tjenia 562, 200 

„ Acid. Boric. . . . . 35, 9 

„ Bismuth. Cit. . . 3U3 

„ „ Subffall. . . 312 

,, Chloraminaj . . 395, 132 

„ Euflavinas . . . . 127 

„ Hydrarg. Perchlorid. 599 

„ „ et Zinc. Cyanid. 


„ lodoformi 

591, 206 
641, 134 

,, Phenolis 

, . 809 

„ Trinitrophen. 

1005, 325 

Carbazolc 

. . 464 

Carbinol . . 

. . 436 

Carbitol . . 

. . 556 

Carbo 

366, 124 

,, Activatus 

366, 124 

„ Adsorbens 

.. 366 

„ Animalis.. 

366, 124 

,, „ Purificatus 

.. 124 

„ Ligni 

.. 366 

,, Naphtolatus 

. . 297 

„ Ossium . . 

. . 366 

„ Sulfuratus 

.. 369 

Carboacid 

. . 367 

Carbogen 

.. 266 

Carbohydrate Test for Sugar in 

Urine . . 

.. 654 

Carbohydrates . . 

.. 717 

Carbokaylene . . 

.. 176 

Carbolax 

367 

Carbol-Fuchsinc lor Skin Sterili- 

sation 

.. 1026 

„ Solution 

. . 973 

Carbolic Acid . . 

806, 323 

„ „ Iodised . . 

.. 812 


„ ,, Lotion .. .. 811 

„ „ Tests to Distinguish 

from Cresols. . 158 

,, Camphor .. .. 812 

„ Coefhcienls . . . . 255 

,, Gauze . . . . 809 

„ Oil 811 

CarboHsed Almond Oil .. 810 

,, Methylene Blue . . 973 

Tow .. .. 813 


100, REFER TO VOL. II. 

Name Page 

Carbon Bisulphide . . 369, 127 

„ Dioxide .. 367, 125 

„ „ Crayons . . 368 

tt » Snow.. .. 368 

„ Disulphide .. 369, 127 

„ „ Lamp . . 1083 

„ Microchemical Detmn. of 623 
„ Monoxide in Industry 126 

„ >, Method for 

Dtmn. of Hsemoglobin 674 
„ Monoxide Poisoning . . 126 

„ Number of Soaps . . 346 

„ Tetrachloride. . 370, 133, S38 
Carbonate Acide de Sodium . . 351 

„ d^Ammonium . . 71 

,, de Bismuth . . 105 

„ Neutre de Potassium 337 

Carbonic Anhydride . . . . 367 

„ Snow . . . . 368 

Carbonised Colton . . . . 564 

Carboserin . . . . . . 366 

Carbromalum . . 1008, 368, 441, 538 
Cardamom! Fnictus .. .. 374 

„ Semen . . 374, 128 

Cardamomurn . . . . 374, 128 

Cardatone , . . . . . 347 

Cardiac Glycosides, Diffn, of . . 169 

„ Hormone . . . , 580 

Cardiazol 349 

„ -Dicodid Drops . . 349 

„ -Ephedrine . . , . 349 

„ -Quinine . . . . 349 

Cardone . . . , . , 581 

Cardophylin 986 

Carena . . . . . , 987 

Car^entos 207 

Carica .. .. .. .. 915 

Caries, Cause of . , . . 718 

Carius Method 624 

Carletti’s Colour Reaction . . 561 

Carlsbad Powder, Effervescent 107 
„ Salt, Artificial . . 107 

Carmarole Compound . . . . 388 

„ Tablets .. .. 388 

Carmine . , . . 262, 95 

„ Fibrin .. .. 315 

Carmoisine . . . . . . 839 

Carnauba Wax . . . . 786, 318 

Carnrick’s Liquid Peptonoids . . 797 

Carob Gum . . . . . . 1003 

Carotenes . . 332, 728, 729 

Carovit Chlorophyll 'Pablets . . 388 

Carrageen .. .. .. 154 

Carrel’s Method . . . . 400 

Carron Oil . . . . . . 340 

Carter’s Little Liver Pills . . 388 

„ „ Nerve Pills . . 388 

Carui Fructus . . . . 375, 128 

Carum . , . . . . 375, 128 

Carvone . . . . 375, 76, 448 

Caryophyllum .. .. 373,129 

Casbis 308 

Casca Baric . . . . . . 425 

Cascara 376, 130 

„ Evacuaiit .. .. 378 
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Cascarilla . . , . , . 549 

Cascaromat . . . . . . 378 

Casec . . . . . . . . 381 

Casein, Ashless . . . . , . 380 

„ Biscuits . . . . 383 

,, Bread . . . . . . 383 

„ Factor . . . . . . 750 

„ in Milk 777 

„ Yeast (C.C.Y.) Medium 998 
Caseinogen . . . . . . 379 

Caseinum . , . . . . 379 

„ Glycerophosphatic. 45 
„ Solubile . . . . 379 

Cassell’s Instant Relief . . 389 

,, Tablets . . . . 389 

Cassia 418, 146 

Bud 418 

„ Oil of .. .. 418,146 

^ 418 

Cassias Cortex . . . . . . 418 

,, Flos 418 

„ Fructus . . . . 418 

„ Pulpa 418 

Castaneda s Method . . . . 940 

Castellan Cough Mixture . . 389 

Castellani’s Ointment . . . . 896 

^ ... Tetra-Vaccine .. 1088 

Castile Soap . . . . 906, 346 

Castle’s Intrinsic Factor . . 578 

Castols 

Castor 1013 

Oil .. .. 762, 295 

Castorets . . . , . . 339 

Casts, Urinary . . . . . . 649 

Casumen . . . . . , 331 

Catadyn Water Sterilisation . . 866 

Catalase . . . , . . . . 3-14 

Cataplasma 
See Index to Vol. 1 
Catarrh, Bacteriology of . . 1031 
„ Stock Vaccine . . 1033 
Catechins . . . . 993, 466 

Catechol.. .. .. 159 

Catechu . . , . *669, 44 

„ Nigrum . . 670, 44 

.. Pallidum .. .. 669 

Catgut 

„ Boilable . . . . 675 

„ Internally Sterilised . . 672 
„ Lister’s Sulphochrome 673 

„ Non-Boilablc . . . . 675 

»» faw 672 

„ Sterilisation . . . . 673 

„ Suture 675 

r-Vi, for Sterility .. 674 

Catha Edulis . . . . . , 325 

Catheter, Female , . . . 358 

II Gum Elastic . . 358 

„ Linen .. ..358 

„ Lubricant .. 812,1003 

»» » Adrenaline 136 

»» I. Meltzer’s 1003 

" ■■ ..811 

». „ Salol .. .. 103 

», Soft Rubber . . , . 353 


.. 1031 
.. 1033 
998, 466 
.. 156 

669, 44 

670, 44 

.. 669 

. . 672 

. . 675 

i . . 672 

Dme 673 
. . 675 

. . 672 

. . 673 

. . 675 

. . 674 

. . 325 

. . 358 

. . 358 

. . 358 

812, 1003 i 


e.g. 1 00, REFER TO VOL. II. 

Name p,p_ 

Cathidinc .. . Sgf 

Cathine i ’ ! 305 

Cathinine . . , . ' ' 00c 

Cat’s Hair .. ‘ 

Caulophyllin . . . . ' * Sfin 

Caulophyllum . . . . ‘ 559 

Caustic Barley . . . . ’ ’ 303 

” Lunar . . . . . . 203 

„ Mitigated . , , . 205 

„ Nerve Pastes .. 1140 1141 

„ Potash . . . . 863, 338 

„ Soda .. .. 922,352 

r- .. .. 205 

Causticum Bam . . 288 

Caustiscin .. .. " 2n 

Causyth * ' 39 6 

Cauterisation, Elcctro-chemicaf 

, . 1069, 1079 

Cautschuc . . , , ^ ^ 337 

Cavendish Moss Sheets . 534 

Cavolysin . . . , ' ‘ 993 

Cayenne . .. 360,123 

Cebada Germmada . . , . 687 

Cedarwood Oil . . . . 741 299 

CedilanidJ *483 

Cedrene , . . . , ^ 74 1 

Camphor ., 741 

! Cedri Ligni Oleum . . . . 741 

Cedrol . . . . . , 741 

Ceetamin Tablets . . ' 24 

Celery Fruit . . . . ‘ ‘ 201 

»' Oil .‘201 

Cclin . . . . . . 21 

•• •• ’oos 

Celloidine . . , , oca 

Cellosolve . . . . * ' 

Cellulase . . . . ”314 

Celluloid . . . . : ; 870 

^ , Non-inflammable . .’ 870 

Cellulose Acetate . . , . 370 

,, Hcxanitrate . , . , 869 

„ Methyl , . . . 492 

„ Wadding and Tissue 

, r . . 201 , 202 


Cellulosum Ligni . , ’ 

Celmo . . 

Celunox 

Central African Tick Fever 
„ American Relapsing 
Fever 
Cephagline 

,, Hydrochloride 
Cephalm 
Cephos Powders 
Cera Alba . . 786 

„ Aseptica . . . . ’ 

„ Flava 

Ceraban Bandages 
Cerasine Red . . 

Cerasus . . 

Ceratoniae Gummi 
Ceratum 

„ Cantharidis . , 

» Galen i , . 


563, 201 
. . 389 


318, 319 
. . 786 

786, 319 
. . 359 

. . 260 
.. 915 

.. 1003 
.. 786 

. . 356 

. . 746 
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Name Page 

Ceratum Resin® . . . . 452 

Cerebrom . . . * , . 56 

Cerebrospinal Fever 1035,883, 995 
„ Fluid .. 702, 973 

„ „ Total 


Protein 
Detmn. 702 

„ „ Globulin 

Test for 703 

,, „ Chlorides 

in . . 703 

„ „ Examn. in 

Syphilis 703 

„ „ Sugar in 703 

„ „ Urea in 703 

„ Meningitis 1035, 995 

Cerelose . . - . - . 478 


Cereoli . . 

.. 980 

„ lodoformi et Morphin® 1140 

Ceresin 

782, 318 

Cereus . . 

.. 489 

Cerevisiae Fermentum . . 

.. 384 

Ccrii Oxalas 

.. 44 

Cerocol . . 

44 

Certuna 

.. 893 

Cerussa . . 

.. 857 

Cetaceum 

787, 320 

Cetraria . . 

.. 558 

Cetyl Alcohol . . 

787, 32 

„ Palmitate 

Cetyltrimelhylammonium 

.. 787 

Bromide 

.. 1020 

Cevadilla 

.. 363 

Ccvadilline 

.. 363 

Cevadine 

.. 363 

Cevine 

.. 363 

Ceylon Cinnamon 

418, 146 

Sore Mouth . . 

. . 951 

Chagas’ Disease 

.. 885 

Chalk, Prepared 

116 

Chalybeate Pills 

.. 522 

Chamberland Filters . . 

.. 1008 

Chameleon Oil . . 

. . 389 

Chamomile Flowers . . 

187, 77 

„ German . . 

., 187 

„ Roman 

. . 187 

„ Tea 

.. 187 

Champagne 

.. 62 

Chancroid 

.. 886 

Chaput’s Alcohol Solution 

.. 427 

„ Solution 

.. 427 

Charas . . 

353, 121 

Charcoal, Activated 

366, 124 

„ Animal 

366, 124 

„ Bone 

. . 366 

„ Medicinal . . 

366, 124 

,, Wood 

366, 124 

Chardox Charcoal 

.. 389 

,, Tablets 

.. 389 

Charkaolin 

.. 176 

Charta Nitrata . . 

86 

„ Oleata . . 

. . 563 

„ Sinapisata 

. . 916 

Chaulmoogra Oil 

751, 283 

„ Oils, Fatty Acids in 2B4 


Name Page 

Chaulmoogri et Hydnocarpi 

^thylicum 754 

Cheatle*s Green Spray. . . . 259 

Chebulic Myrobalans .. 117 

Cheese . . . . . . ..811 

„ Composition of ..811 
„ Curd, Definition of . . 848 

„ Manufacture of .. 811 

„ Nutritive Value of ,, 813 

„ Orders Relating to . . 848 

„ Pasteurised . . . . 81 2 

„ Processed . . . . 812 

„ Soft, Definition of . . 848 

„ Types of . . , . 81 2 

„ Vitamin Content of 813 
Chelsea Pensioner . . . . 453 

Chemical Food . . . . 529 

„ Nomenclature , . 432 

„ Spot Test for Ur®mia 698 
Chemotherapeutic Index . . 225 

Chemotherapy . . . . . . 473 

Chenopodium . . . . . . 904 

Cheron's Serum . . . . 68 

Cherry-Laurel 73 

„ „ Water . . 73, 24 

Cheshunt Compound . . . . 162 

Chick Anti-dermatitis factor . . 748 

„ Embryo Vaccine Lymph 1092 
„ Martin Broth .. ..1016 

,, „ Test .. .. 1016 

Chickenpox 995 

Chilblain Ointment . . . . .389 

Childbirth, Painless 1 50, 3 1 9, 6 1 9 
Chile Saltpetre . . . . . . 86 

Chililine 389 

Chillie Paste 362 

Chillies 360 

„ African.. .. ,. 123 

Chilomastix Mesnili . . , , 899 

Chimaphila . . . . . . 320 

China Clay .. ., 175 

„ Root 550 

Chinacrin 890 

Chinese Almond . . . . 747 

„ Cantharides , . , . 356 

,, Cinnamon .. .. 418 

Red 604 

Chinethan . . . . . . 882 

Chinidinum Sulfuricum . . 139 

Chininum Carbonicum . . 879 

„ Dihydrochloricum . . 142 

„ Hydrochloricum .. 142 

„ Sulfuricum . . . . 142 

Chiniofonum . . S60, 336, 465, 538 
,, Enema . . . . 861 

Chinocal . . . . , . 347 

Chinoform . . . . . . 880 

Chinosol 859 

Chirata 549 

Chloral Caffeine . . . . 322 

„ c. Camphora . . . . 391 

„ Camphoratum. . . . 391 

, Glycerolas . . . . 392 

„ Hydras . . 390, 131, 476, 538 
Chloralamide 392 
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ChloralfoTOiamide and Diphenyl- 
amine Pastilles . . . • 1 083 

Chlordformamidum . .392, 131, 538 
Chloramina • . 394, 131, 538, 865 
Chloramine Gauze . . . . 395 

„ Ointment . . . . 395 

-T 394, 132, 1024, 1026 
„ Value of Essential 

Oils . . . . 253 

„ Water Steriln. . . 865 

Chlor-Anodyne . . . . 406 

Chlorazene . . . . . . 394 

Chlorbutol . . 393, 131, 441, 540 
Chlor-carvacrol . . . . 991 

Chlorcosane 396 

Chloretone . . . . • . 393 

„ Compound Ointment 394 
Chloretone Inhalant . . . . 394 

Chloretum Apomorphicum .. 201 

Chlorhydrate de p-aminobenzoyl- 
di^thylamino- 
ethanol . . 151 

„ d’Amyl^ine . . 426 

„ de Diamino- 

Acridine . . 52 

Chloric Ether 405 

Chlorides in Blood . . . . 690 

„ in Cerebrospinal Fluid 703 
;, in Urine ..649 

„ in Water . . . . 852 

Chlorinated Eucalyptol . . 396 

„ Hydrocarbon Com- 
pounds . . . . 370 

„ Lime . . 397, 1020 

„ Paraffin . . . . 396 

„ Water, Chlorine 

Detmn. in . . 866 

Chlorination of Water Supplies 865 
Chlorine in Flour . . . . 819 

„ in Industry . . , . 20 

„ Ionisation . . . . 1067 

„ Poisoning by . . 20 

„ in Water . . . . 865 

Chlorinum . . . . . . 397 

Chlorisol 401 

Chlorobrom 392 

Chlorobutadiene , . . . 441 

Chlorobutanol . . . . 393, 131 

Chlorocresol 467, 1 58, 443, 540, 1 024 
Chlorodimethylarsine . - . . 469 

Chloro-diphenyls . . . . 298 

Chlorodyne 405 

„ Collis Browne’s . . 390 

„ Freeman’s . . 397 

Chloroform . . 401, 132, 540 

„ Acetone . . . . 393 

„ Aconiti .. .. 120 

„ Administration . . 403 

„ Ancesthesia, Advan- 

tages 402 
„ „ Dangers 402 

„ Anaesthetic, Uses of 402 

„ Analgesia in Labour 404 

„ Atropine . . . . 240 


e.g. 100, REFER TO VOL. II. 

Name Page 

Chloroform, Belladonnac . . 292 

„ Camphorat, . . 405 

„ General Prepara- 
tions . . . . 404 

» lodi . . . . 646 

„ Mastiche . . . . 405 

„ Mixtures . . , . 403 

„ adNarcosin 401,132 

„ Poisoning, Delayed 402 

Chloroforme Anesthiisique . . 132 

Chloro-hydroxy-dimethylbenzene 443 
Chlorohydroxytoluene. . 467,442 

Chlorohydroxy-OT-xylene . . 467 

Chloromethylphenol . . 442, 443 

Chloro-naphthalenes . . . . 298 

Chloronitrotoluenesulphonate . . 339 

o-Chlorophenol . . .. .. 152 

p-Chlorophenol . . . . . . 153 

Chlorophenolic Antiseptics 

467, 158, 1024 

Chlorophyll 800 

Chloroprene . . , . . . 441 

Chlorostab .. .. .. 311 

Chlorovinylarsine . . . . $6 

Chlorovinyldichloroarsine . . 86 

Chloroxylenol467, 158, 443, 540, 1024 
Chlorure d’Ammonium . . 18 

Chloryl Anaesthetic .. .. 151 

Chlorylen . . . . . . 372 

Chlor-Zinc- Iodine Solution . . 338 

Chocolate 983 

„ Orders Relating to . . 848 

Chocoloids . . . . . , 390 

Cholalic . . .. .. .. 519 

Cholecystography .. 1040 

Cholera . . . . 1037, 887, 995 

„ Bacteriophage.. .. 1037 

„ Mixture, Board of 

Health . . . . 333 

„ Vibrio Vaccine . . 1037 

Cholesterin .. .. .. 130 

„ in Urine . . . . 657 

Cholesterol . . 1 30, 450, 494, 540 
„ in Blood .. .. 691 

Chohne 11,717 

„ Chloride .. .. 11 

„ Distcarylglycerophosph. 

771, 310 

„ Hydrochloride . . 11 

Chondrus .. .. .. 154 

,, as Emulgent . . 491 

Chopra’s Antimony Test . . 915 

Chorda Chirurgicalis . . . . 675 

Chorionic Gonadotrophin . . 841 

Choryl 13 

Chrismol . . . . . . 733 

Christmas Rose . . . . . . 364 

Chromatogram . . . . . . 617 

Chromatographic Analysis 617 

» n Appli- 

cations of 620 

Chromic Acid Test . . . . 645 

„ Anhydride . . . . 409 

Chromu Tnoxidum .. 409,134 
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Chromium 489 

,, Plating .. *. 410 

„ Ulcers . , . . 410 

Chromophores 631 

Chromo-Santonin . . . . 903 

Chromotrope, F4B .. 611 

Chrysamine R. . . . . . . 839 

Chrysaniline . . , . . . 467 

Chrysanthfeme Insecticide 865, 340 
Chrysanthemum Acids . . 340 

Chrysarobin . . 410, 135, 540 

„ Crude . . . . 411 

„ Tri -Acetate .. 411 

Chrysoidine . . . . . . 261 

Chrysophanic Acid . . . . 410 

Chrysophanol-anthranol . . 410 

Churchill's Tincture of Iodine . . 648 

Chyle in Urine . . . . . . 649 

Chyluria 649 

Chymosin 314 

Ciba 2020 502 

„ 3714 969 

Cibalgin . . . . . . 282 

Cicatricine .. .. .. 918 

Cicfa Tablets 390 

Cicutinae Bromhydras , . . . 455 

Cicutine 455 

Cider 62 

„ Vinegar . . . . . . 834 

Cignolin 412 

Cigu6 Officinale . . . . 454 

Ciliate Dysentery . . . . 899 

Cimicifuga 549 

Cimicifugin 549 

Cimolite 176 

Cinchona .. .. 412,135 

„ Alkaloids . . . . 135 

,, Bax'k, ‘"'Grey” .. 136 

„ Febrifuge . . . . 887 

Cinchonidina . . . . 872, 540 

Cinchonidinas Dihydrochlor. . . 872 

„ Hydrochlor. . . 872 


„ Hydrochlor. . . 872 

„ „ Acid. 872 

„ Salicylas . . 872 

„ Sulphas 872, 137, 540 

Cinchonina . . . . 872, 540 

Cinchoninai Dihydrochlor. . . 873 

„ Hydrochlor. 873, 137, S40 
Acid .. 873 


Sulphas .. 873, 137 

Cinchophcnum 414, 145, 466, 640 
Cineolc . , . . . . 742, 263 

Cine-radiography .. .. 1034 

Cinnabar . . . . . . 604 

Cinnaldehydum . . . • 32 

Cinnamal . . . . . . 32 

Cinnamein . . . . . . 97 

Cinnamic Aldehyde . . 32, 418, 540 
Cinnamolyl-p-oxyphenylurea . . 1008 
Cinnamomi Cortex .. 417,146 

Cinnamomum .. .. 417,145 

Cinnamon, Artificial . . . . 146 

„ Paste . . . - 341 

Cinnamyl-cocaine . . . . 149 

Citral .. .. 265, 267. 441 


e.g. 100, REFER TO VOE. 11. 

Name 
Citralka . . 

Citrated Blood Agar . , 

„ Ferrous Chloride 

Citrin 

Citrine Ointment 
Citronella Oil . . 

Citronin 

Citro-Thiocol . . 

Citrulline 

Claret 

Clarified Honey 
Clarke's Blood Mixture 

„ „ „ Tablets 

„ Salve . . 

„ Skin Lotion . . 
Clark’s Glycola Foot Cream . 
Clarkson Medicine 
Clauberg's Medium . . 
Clemens’ Solution 
Climatic Bubo . . . . ■ 

Climatone 

Clinestrol 

Clostridium .. .. 104 

„ Botulinum. 

„ Histoiyticum 
„ QEdematiens 
„ Septique 

„ Sporogenes 

„ Tetani 

„ Welchii .. 

Cloudy Ammonia 

Clove 37 

„ Oil .. .. 37 

Clubmoss 

Clynol Berries . . 

Coagulation Time of Blood . 

Coagulen-Ciba 

Coagulometer . . 

Coal Tar . . . . 85 

Cobalt 

„ Detmn. of 
„ in Diet . . 

CobaltCous) Oxide 

Cobcfrin 

Cobra Venom . . 

Coca .. 41 

„ Folia . . . . 41 

„ Liquid Ext. of . . 42 

Cocaina . . . . 420, 14 

Cocain® Hydrochlor. 421,14 
„ Nitras . . 

„ Salicylas 
Cocaine Addiction 

„ and Atropine Tablets . 

„ Discs . . 

„ Eye Drops 


Page 
.. 119 

.. 998 
.. 531 

27, 766 
.. 594 

.. 262 
41 

.. 464 

.. 716 

62 

.. 478 

.. 390 

Us 390 
.. 390 

.. 390 

.. 390 

.. 390 
.. 895 

.. 213 

.. 921 

.. 731 

.. 728 

049, 903 
.. 880 
.. 903 

.. 903 
.. 903 

.. 907 

.. 963 

.. 903 
. . 180 
374, 129 


. . . 390 

3od . . 679 

1029 
.. 680 
852, 332 
.. 500 

., 162 
.. 719 
.. 500 

. . 437 

.. 1069 
419, 149 

419, 149 

420, 149 

420, 147, 542 

421, 149, 542 

. . 425 

. . 425 

. . 421 

iblets.. 1141 
. . . 424 

. . 421 


„ „ Supply to Fish- 

ing Vessels 1143 
„ Lotion, Isotonic. . 424 

Ionisation . . . . 1065 

-Menthol-Eugenol . . 424 

and Salts, Uses of . . 422 

Structure of . . . . 484 

Substitutes .. .. 150 

Synthetic . . . . 148 
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Cocaine, Tests for . . . , 148 

Cocamine . . . . . . 149 

Coccidioides Infection . . 880 

Cocculus Indicus . . . . 935 

Coccus . . . . . . . . 262 

Cochineal . . . . . . 262 

,, Indicator . . . . 605 

Cocillana . . . . . . 913 

Cockle’s Pills . . . . . . 390 

Cocoa 983, 113 

„ Butter . . . . 983, 297 

„ Seed . . . . . . 983 

Cocola 297 

Cocomero Amero . . . . 450 

Coconut 89 

„ Butter . . . . 89 

„ Oil 89,279, 808,809 

„ „ Soap . . , . 90 

„ „ „ Liquid . . 90 

„ Stearine . . . . 89 

Coco-Vitamin 757 

Codamine 303 

Codeina .. 441,305, 542 

Codeinse Hydrobromidum , . 443 

„ Hydrochloridum . . 443 

„ Phosphas . . 443, 305, 542 
,, Sulphas . . 443, 305 

Codeine Addiction . . . . 441 

„ and Dionin Regulations 1145 
„ and Glycerin Jelly . . 442 

Cod-Halibut-Liver Oil, 10 D . , 


Cod-liver Oil 


757 
754, 284 
for Animal Feeding 756 
Colour Standards 286 
Detmn. in Emul- 
sions 285 
Malt and 


Oil 

286 

and Dextrose 


Ointment 

755 

Mixture, Con- 


trolled 

756 

Ointments 

757 

Reinforced 

758 

Veterinary 

289 

Viscosity 

285 

Vitamin A and D 



Value . . 288, 769 

„ Vitamins . . 288, 769 

Codoforme Botol Tablets . , 443 

Codrenine . . . . . . 425 

Coetas 1019 

Coeliac Disease , . . . 953 

Coerulamin 583 

Coffee til 

,, Decaffeinated .. .. Ill 

Coffeinum-Natrium Ben2oicum 112 

„ „ „ Salicylum 112 

Cofron 571 

„ Elixir 571 

Cohen’s Salicylated Iron Mixture 96 
Cohn’s Fraction G . . . . 567 

Cohosh, Black 549 

Coke Oven Oils . . . , 470 

Colact .. 381 


e.g, 100, REFER TO VOL. H. 

Name 

Colchici Cormus , . 445 I6t 

» *447 

.. Semen.. .. 446, 152 

Colchicina . , 447, 15^ 642 

Colchicinae Salicylas . . 447 542 

Colchicum . . . . 445’ isi 

Colchique ’ 162 

Cold Vaccines . . . . , , 1032 

„ „ Genora 1034 

„ „ Immunora .. 1035 

M Oral .. .. 1034 

Coles and Curlow P.nncreatic 

Extract tOOl 

Cole’s Family Ointment . , 390 

Coley’s Fluid 1068 

Colibacillary Infections 1038, 888 

Colic Root . . . . . . 559 

Coliform Test for Milk . . 792 

Collargol (Colloid Silver) . . 542 

Colle de Poisson . , , . 543 

Collinsonia . . . , . . 859 

Colliron . . . . . , 527 

Collis Browne’s Chlorodyne . . 390 

CoUobell . . . . . . 450 

Collodion . . . . . , 869 

„ Membrane Filters . . 1009 
Collodia 

See Index to Vol. I 
Colloidal Antimony . . . . 198 

„ Calcium . . . . 342 

), M with Ostelin 331 

„ Gold . . .. .. 252 

„ „ Reaction . . 704 

„ Iodine . . . . 654 

« Iron 527 

„ Kaolin . . . . 175 

„ Lead 858 

„ „ Selenide . . 858 

„ Manganese . . . . 694 

„ Selenium . . . , 978 

»» giHca 178 

„ Silver , . 2U8, 83 

» Sol 447 

„ Solution . . . . 447 

„ Sulphur , . . . 977 

M B,R.L . . 977 

»» .1* Selenium, B.R.I. 978 

,, Tellurium, B.R.I. . . 978 

Colloids . . . , . . 447 

„ Electrical Properties of 448 

„ Manufacture of . . 449 

„ Nomenclature of . . 449 

„ Protective . , , . 448 

„ Therapeutic Properties 449 

Collopyrin 18 

Collosol . . . . , . . . 450 

„ Kaolin .. .. 175 

Colloxilina . . , . , . 869 

Colloxylinum 869 

Collumina .. .. 174 

Collunaria See Index to Vol, I 
Collutoria See Index to Vol, I 
Collyria See Index to Vol. I 
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FIGURES IN HEAVY TYPE» 

Name , Page 

Colocynthidis Pulpa . . . . 450 

Colocynthis . . . . 450, 153 

Colo-Jel 1026 

„ -Lysate . . . . . . 1027 

Colombo 548 

Colon Bacillus Vaccine . . 1038 
Colonel . . . . . , 782 

Colophonium . . . . 452, 153 

Coloquintide 450 

Colostrum 777 

Colour Index of Blood . . 673 

Colouring Matters . . 261, 94 

„ „ in Foods . . 838 

Colsul . . . . . . . . 976 

Colsulanyde . . . . . . 936 

Coltsfoot Flower . . . . 559 

„ Leaves . . . . 559 

„ Liquid Extract of . . 559 

„ Syrup of . . . . 559 

Colutamin . . . . . . 730 

Colutoid . . . . . . . . 730 

Colza Oil 748 

Comfrey Root . . . . . . 558 

Common Frankincense . . 827 

Compericum . . . . . . 391 

Complement Fixation Test, 

Gonorrhoea . . 909 

„ Fixation Test, 

Meningococcal 884 
„ Fixation Test, 

Psittacosis . . 935 

„ Fixation Test, 

Syi)hilis . . 981 

„ Fixation Test, 

Tuberculosis . . 974 

„ Fixation Test, 

Whooping Cough 990 
375 


Composition Essence 

„ Powder . , 
Compound Balsam of Aniseed 

Compral 

Conarium 

Condensed Milk 

„ „ Detmn. of 


375 

391 

806 

850 

797 

801 


Gelatin in 

„ „ (Milk Content) 

Order . . 799 

,, „ Regtilations . . 798 

„ Nuclei, Nomen- 
clature of . . 460 

Condurango . . . . . . 549 

Condy’s Crystals . . . . 391 

„ Fluid Germicide . . 391 

„ Green Fluid . . . . 693 

„ Red Fluid ..693 

„ Remedial Fluid . . 391 

Gonessi Bark 665 

Concssine . . . . . . 665 

Confectiones 

See Index to Vol. /. 
Confectionery, Orders Relating to 848 
Congo Red . . 253, 605, 839 

„ „ Grubler’s . . . , 253 

„ „ Paper . . . . 710 

„ „ Staining Method . . 958 


e.g. 100, REFER TO VOL. IT. 

Name Page 

Congreve’s Elixir . . . . 391 

Conii Fructus . , . . , . 454 

Coniina . . . , 455, 452 

Coniine HBr . . . . 455, 542 

Conine . . . . , . . . 455 

Conium . . . , , , . . 454 

„ Folium . . . . 454 

Conrad’s Koleradraabcr . . 768 

Constipon . . . . . . 391 

Contraceptive, Antipart . . 395 

„ Bircon . . . . 860 

„ Gynomin . . 396 

„ Koromex . . 76 

„ Lomolo . . 860 

,, Mil-San . . 860 

Ortho-Gynol . . 860 

„ Permfoam . . 898 

„ Prensol. . .. 898 

„ Prentif . . . . 898 

„ Quinine . . 883 

„ RendelFs . . 884 

„ Speton . . 396 

„ Volpar . . . . 596 

„ Zonitors 

Chloramine 


Conti'aminc 


395 

977 

977 

1038 

1028 


Pessaries . . 

Contrast Media for X-rays 
Convalescent Sera 

„ Serum in Measles 1054 

„ „ in Polio- 
myelitis 934 

„ „ Rheumatic 1064 

„ „ in Whoop- 

ing Cough 1095 
Convallamarin . . . . . . 489 

Convallaria . . . . . . 489 

,, Radix . . . . 175 

Convallarin 489 

Convolvulin . . . , . . 666 

Cooke Polynuclear Count . . 677 

Cooper’s Standard Fluid . . 1019 
Coorchi . . . . . . . . 665 

Copaliu 456 

Copaiba .. .. 456,153 

„ Maracaibo . . . . 457 

„ Oil .. .. 457,153 

,, Para . , . . . . 457 

„ Soluble . . . . 457 

Copal . . . . . . . . 452 

„ Solution . . . . . . 452 

Copenhagen Patch Test 1087 

Copper . . . . , . . . 500 

Aceto-arsenite . . 86 

as Adjuvant to Iron . . 531 

Alum 472 

in Anaemia . . . . 531 

Detectn. and Detmn. 161 

Detmn. of Traces in 
Iron Preps. . . . . 193 

in the Diet . . . . 71 9 

Ionisation . . . . 1 065 

Organic Comps. .. 162 

Oxides 501 

Oxyacetatc . » . . 472 
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figures in heavy type, 


Name ^ , 

Copper Salts, Antidotes to . . 
,, Sulphate as Insecticide 
,, Water Sterilisn. with . 
Copra . . . • • 

Coproporphyrm 
Coquelicot 
Corallin . . 

Coraminc 

Cordne . . • • • ■ • 

Coriandruni . . . • 

Corn Oil 

„ Silk 

„ Syrup . . . . . 

Cornflour - . • • 82 

Definition or. . 
Cornezuelo de Centeno 
Corpora Lutea . . 

Corpus Luteum Hormone 
Corpuscles, Estimation of 
Corroborative Tests . . 520 
Corrosive Sublimate . . 

„ „ Tablets . 

Cortenil ... 

Coitex Chinae . . 

„ Cinchonae . . 41 

„ Cinnamomi 
„ Ceylanici . 

Granati . . 


Page 
to . . 471 

cticide 162 
with . . 865 

89 

.. 658 

. . 770 

. . 808 
. . 350 

. . 677 

375, 153 
. . 762 

. . 321 

. . 476 

824, 825 
.. 850 

. . 503 

. . 715 

ae . . 729 

. . 672 
520 et seq. 
. . 598 

blets . . 601 

, . 145 

.. 135 

412, 135 
. . 146 

lanici . . 146 

. . 320 

142, 493, 494 


Corticosterone . . 142, 493, 494 

Corticotrophic Hormone . . 848 

Cortigen.. .. •• •• 145 

Cortin . . . • • • • • 1^11 

„ Organon . . . . 141 

Cortiron 142 

Corvotone . • • • • • 350 

Corydalis . . . . • • 123 

Corynebacterium Acnes . . 870 

„ Diphtheriaj 1039, 891 

,, Hofmanni . . 892 

,, Xerosis . . 892 

Corynina 936 

Coryza Tablets No. 2 . . . . 1141 

Cosome Brand Cough Syrup . . 497 

Coster*s Paste . . . . . . 649 

Costus . . . . . . • • 503 

Cosylan . . . . . . • . 913 

Cotarnina . . • . • . 612 

Cotamine Chloride . . 611, 542 

„ Hydrochloride . . 611 

Phthalate .. 611,642 

Goto 670 

Cotton, Carbonised . . . . 564 

„ Lint . . . . . . 563 

„ Root Bark . ..559 

,. Seed Oil .. 747, 280 

,, Wool, Absorbent 561,200 

Couch Grass 320 

Coumaric Anhydride . . . . 32 

Coumarin . . . . 32, 7, 542 

Coupler’s Blue . . . . . . 839 

Court Plaster . . . . . . 544 

Cow and Gate Milk . . . . 381 

Cowgill’s Formula . . . . 189 

Cowhage 535 

Cowitcb . . . . . . 535 


e,g. 100, REFER TO VOL. II. 

Name 

Cox’s Yolk-sac Vaccine 

Craie Prep^^e 

Cramer’s Test . . 

Crataegus Oxyacantha . . 
Cream . . 

„ Anti-Mosquito 
„ Artificial, Sale of 
„ Clotted . . 

,, Definition of . . 

„ Devonshire 

„ Ice 

„ of Magnesia 
„ Marylebone 
„ (and Milk) Regulations 
„ New Zealand . . 

„ Sale of 

„ Salicylic.. 


Synthetic 


808, 843, 848 


„ of Tartar, Purified .. 118 

„ ,, „ Soluble ,. 118 

„ „ „ Substitutes . . 46 

,, Tinned . . , . . . 805 

„ University . . . . 132 

Creaming of Emulsions . . 491 

Creatine . . . - ♦ . 643 

Creatinine . . . . . . 643 

„ Renal Function Test 664 


Cremo- Carbonates . . . . 302 

Cremor, Emolliens . . . . 1003 

„ Hamamelidis . . . . 565 

„ Magnesiae . . . . 683 

,, Mercurialis . . . . 587 

„ Quininae . . . . 875 

„ Zinci 1015 

„ c. Calamina ,, 1015 

470 

i 470 

459, 154 

459, 542 

Beechwood . . . . 154 

Carbonate . . 461, 154 

Commercial . . . . 459 

Phenylpropionate , . 461 


Creoiin . 
Creophen 
Creosol . 
Creosote 


„ Pinewood 
Creosoted Oil . . 

Cr^pe Bandage 
„ Yarn 
Crepoplast 
Cresantol-3 
Cresineol 
Cresival . . 

Cresol . . 

„ Red 

„ Tertiary Butyl . . 
Cresolo Grezzo 


.. 164 

.. 783 

562, 227 
.. 201 
.. 359 

.. 469 

.. 466 

.. 464 

464, 155, 542 
.. 60$ 
.. 469 

.. 464 


Crcsols, Chemotherapy of . . 486 

„ as Disinfectants 46S, 1018 

„ in Lysol, Assay . . 157 

„ Tests to Distinguish . . 156 

o-Cre8ol8u|bhonephthalein . . 605 

Cresolum Crudum . . 464, 155 


Cresyl . . 
Cresylic Acid 


. . 464 

464, 156 
.. 156 

337, 116 
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Name 

Creta c. Camphora 

Gallica Purificata 
’’ Praecip. . . 

„ Praepaiala 
t!rina 

Crinex 

Crinogenuia 
Crisalbine 
Cristolax 
Crocein Orange 
Crock’s Pill 
Crocus . . , 

„ Antimony 
Cromessol •• 

Croton-Chloral Hydrate 
Crown Bark 
Cryogenine 

Cryptargol . . • 

Cryptococcus Gikhnuti 
Cryptopine 
Crystal Soda 

„ Violet . . 
Crystalline Apiol 
Crystalloids 
Crystofiavinc 
Crysto-Vibex . . 

Ctab 

Cubeba 

Cuca ... 

Cucurbita . • * • 

CucurbilaJ Semina Priep. 
Cudbear .. . . 

Culture Media 
Culvers Koot . . 
Cumidinc Red . . 
Cupferron . . 
Cuprammoninm 

Cuprasc 

Cuprese Cortes 
Cupreine 
Cuprentum 
Cupri Acetas . . 

„ AUoxanas 
„ Arsenis . . 

„ Chloridum 
,, Citras 
„ Glycinas , . 

„ Hippuras 
Nitras .. 

;; Okas .. 

„ Oxyacctas 
,, Subacctas 
,, Sulphas . . 

Cupric Oxide . . 
Cuprichloramine 
Cuprifenum . . 

Cuprol . - 
Cupron .... 

Cuprous Oxide 
Cuprum 

„ Aluminatum . . 
C’urare . . 

Curarina. . 

( ’uratio Normal, 1 • - 

II to IX 


. . 337 

^37, 116 
. . 676 
. . 731 

29 

, . 249 

. . 784 

. . 839 

. . 205 

262, 160 
. . 198 

. . 538 

. . 392 

. . 412 

29 

. . 209 

.. 880 
. . 303 

. . 922 

255, 96 
. . 201 
. . 448 

. . 257 

.. 192 

1020 
457, 330 
. . 419 

. . 90.5 

. . 905 


. . 668 
.. 839 

.. 193 

. . 865 
. . 473 

. . 893 

. . 893 

.. 473 

.. 472 

. . 162 
. , 214 

.. 473 

. . 473 

.. 182 
. . 162 
. . 473 

87 

. . 472 

. . 472 

471, 160 
. . 501 

. . 865 

. . 524 

. . 388 

. . 181 
. . 501 

471, 160 
. . 472 

932, 473 

933, 474 

. . 591 

.. 36 


.g. 100, REFER TO VOL. II. 

Name 

Curatio Normal III 

„ iV. V and VI 


Page 

.. 201 
VI 202 

» XtoXn .. 128 

„ XIII to XV.. 561 

Curcuma 1021 

Curcumin .. .. .. 1021 

Curd Soap . . . . 905, 345 

Curdled Milk 80 

Curicones . . . . . . 391 

Curine 933, 473 

Current Voltage Curve . , 600 

Curschmann’s Solution . . 344 

Cuspareine .. .. .. 414 

Cusparia .. .. .. 414 

Cusparine .. .. .. 414 

Cusso . . . . . . . . 903 

Custard Ice . . . . . . 806 

„ Powder, Definition of 850 
„ „ Substitutes . . 843 

Cutaneous Leislimaniasis . . 915 

Cutch . . . . . . . . 670 

Cuticura Ointment . . . . 391 

Cuttle Fish Bone . . . . 338 

Cwander Coryxine . . . . 391 

„ Haemorrhoidal S.ilve 391 
Cyanide Gauze, Double 591, 206 

„ Group, Physiological 

Effects of . . . . 480 

„ Poisoning, Treatment 7 1 
„ -Urea Reagent .. 661 

Cyanidines . . . . . . 458 

Cyankali . . . . . . 72 

Cyanogas , . . . . . 24 

Cyanure de Potyssc . . . . 72 

Cyanuretum Hydrargyri . . 590 

Cycliton . . . . . . 351 

Cyclobutanc . . . . . . 449 

Cycloform Ointment .. .. 431 

Cyclohexadienes . . . . 447 

Cyclohexan-1 : 2-dicarboxylic 
Acid . . . . . . . . 449 

Cyclohexane . . 295, 447, 542 

Cyclohexanol . , . . 295, 448 

Cyclohexanones . . . . 295 

Cyclohexanyl Acetate . . . . 295 

Cyclohcxene . . . • . . 447 

5-A'-Cyclohexenyl-5-methyl- 

N-methyl-barbituric Acid . . 457 

Cyclohexyl-ethyl-triazol . . 349 

Cyclonal Sodium . . . . 27,5 

Cyclopentane . . * • 449 

Cyclopropane . . 407, 58, 449, 544 

Cydonia . . • . . . 155 

Cydonin 155 

Cylindroids in Urine . . - . 649 

Cyllin Capsules. . .. .. 470 

,, Medical . . . . • . -^9 

Cylotropin . . . . • • 583 

Cystazol . . . . . . 384 

Cystex Tablets . . . . . . 391 

Cysticcrcus Cellulosse . . . . 889 

Cysticercosis . . . . . • 889 


Cystine . . 

„ Calculi . 
Cystography 


643, 716, 717 
. . 648 

, . 1039 



1136 


THE EXTRA PHARMACOPGEIA 


FIGURES IN HEAVY TYPE, e.g. 100, REFER TO VOL. 11. 


Name 



Page 

Name 

Page 

Cvstoourin Tablets . . 585, 391 

Dare Hsemoglobinometer 

674 

Cytobiase 


. . 

757 

Dark-adaptation Test . . 

333 

CS’to-Sol 



217 

Darier’s Paste . . 

1016 





Daturae Folium . . 

926 





„ Semen . . 

926 


n 


Daturine 

926 


u 


Daufresne’s Solution . . 

401 

D Emulsion 



830 

Davis’ Female Pills 

392 

D.D.D. Prescription . . 

392 

Davitamon 5 

336 

D.O.C.A. 



142 

„ A (and Forte) 

335 

Dasenan 



958 

„ AD (and Comfits) 

336 

„ -Sodium 


967 

„ Bi (and Forte) 

192 

Dairy Salt 



19 

„ C 

21 

Daisy Powders 


392 

„ D (and Forte) 

331 

„ Tablets . 


391 

«, E . . . . . . 

387 

Dakin^s Solution 

. . 400, 

1024 

De Witt’s Antacid Powder 

393 

Dale and Laidlaw Coagulation 


„ „ Kidney Pills 

393 

Tube . . 



680 

„ „ Little Laxative Pills 

393 

Dalmatian Insect Flowers 

865 

Deacetyldigilanids 

487 

Dalzoflex 



359 

Deadly Nightshade 

288 

Dam Units 



765 

Deakin’s Inflammation 


Damaroids 



392 

Remedy 

392 

Damiana 



714 

„ Lung Healer 

392 

Damianin 



714 

Decahydronaphthalene 44S 

, 623 

Dammar 



452 

Decalin 

449 

Dandelion Root 


900 

Decamethylene-diguanide Bitar- 


Dangerous Drugs Act, 1920 . . 

1132 

trate . . 

639 



„ 1925 .. 

1134 

Decamethylene-guaniclinc Di- 




„ 1932 .. 

1135 

hydrochloride 

639 



Dispensing. . 

1136 

Dechlorination Diet . . 

65 



Ecgonine and 


Decholin 

518 



Morphine 


Sodivim 

518 



Order. 1937 

1140 

Decicain 

438 



Exempted Preps. 

,, L 

438 



1138, 1139, 

1140 

Decocta 




for Fanners 

1137 

See Index to Vol. I 




(Hospital General 

Decoloiurising Carbon . . 

366 



Exemption) 


Decrosc . . 

476 



Order. 1924 

1142 

Dccufer . . 

331 



(Hospital General 

Decurvon 

638 



Exemption) 


Deer- Fly Fever. . 

977 



(Amendment) 

Degalol . . 

519 



Order, 1939 

1143 

Deguelin . . . . 866 

, 165 



Legislation, 


Dehydroandrosterone . . . , 

738 



Summary of 1131 

7-Dchydrocampestcrol . . 

756 



forMidwives 

1137 

7-Dehydro-cholesterol. . 327, 

, 757 



Nursing 


Dekadexolin . . . , . . 

336 



Homes 

1143 

Dekalinc 

623 



Orders in 


Dekrysil 

1005 



Council . . 

1139 

Delay Insulin . . 

635 



and Poisons 


Delectol 

782 



(Amendment) 

Delhi Boil 

915 



Act, 1923 . , 

1134 

Delphinine 

868 

,, 


Prescription 

1131 

Dengue . . 

890 



Records 

1137 

Denigd’s Test 

523 

„ 


Regulations, 


Dental Compo . . 

453 



1937 

1135 

„ Dressings 

564 



for Ships . . 

1137 

„ Fillings, Zinc , . 

1017 



Signed Order 1132 

„ Napkins, Aseptic 

564 


»» 

Special Authori- 

„ Rolls, Absorbent 

564 



sations . . 

1143 

„ Non-absorbent . . 

564 

Danish Ointment 


864 

„ Rubber . . 

358 

Dankwortt and Pfau's Method 


„ Wax 

782 

of Capillary Analysis 

613 

Dentalone 

394 

Daphmn 



918 

Dentifricium Oxidans . . 

614 
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FIGURES IN HEAVY TYPE, e.i 

Name Page 

Deoxycorticosterone . . . . 451 

Dermacentor Andersoni . . 946 

„ Rickettsi. . . . 946 

„ Variabiiis . . 946 

Dermatol .. .. .. 311 

Dermogen . . . . . . 614 

Derobin . • • • • • 412 

Derris . . . • • . 86*6, 163 

Constituents of . . 165 

,, Dressing: for Warble Fly 866 

„ Praeparata . , . , 183 

Desibyl Capsules . . . . 519 

Desiccated Stomach . . , . 577 

Desitin . . ^ . . . • . . 757 

Desoxycorticosterone . . 142, 451 

,, Acetate 

142, 56, 544 
„ Propionate 144 

Desoxy-nor-ephedrine . . 499 

Detensyi . . • . • • 456 

Detergents 1020 

Detoxicated Vaccines . . . . 1024 

Dettol . , . . . . . . 468 

„ Antiseptic . . . . 392 

„ Burn Cream . . . . 114 

„ (Instrument) . . . . 392 

„ Obstetric Cream 468, 392 

„ Ointment . . . . 392 

Dettolin Gargle . . 4(58, 392 

Devegan Vaginal Tablets . . 221 

DeviPs Milk 503 

Dcxtri-Maltose . . . . 689 

Dextrin 477 

„ -Maltose . . . . 477 

Dextrose .. ..473,165,644 

,, Anhydrous . . . . 166 

„ Broth . . . . 999 

-C 476 

„ and Cod-liver Oil 

Ointment . . , . 755 

„ Hydrated . . . . 166 

„ Monohydrate . . 473 

Dcxtrosol 473 

Diabetes .. .. 624,650 

„ Diet in . . . . 628 

„ Preparations for Oral 

Use . , . . 638 

See also Insuiinum 
Diabetics, P'ooda for . . . . 383 

„ Sugar-free Milk for 383 
Diabetxn , . . , . , . . 477 

Diabetogenic Factor . . . . 846 

Diacctonc Alcohol , . . . 3 

1 : 4-Diacctoxy-2-mcthyl- 
naphthaleno . . . . 461, 764 

Diacctylaminoazotoluol . . 261 

Diacetyl-dihydroxyphenyl-isatine 379 
Diacctyidioximc . . . . 162 

Diacctyl-methyl-naphthohydro- 

quinone 27 

Diacctylmorphine Hydrochloride 705 
Diacetyl-tannin .. 115 

Diachylon 87 

„ Plaster , . . . 87 

I)ia*thylobromoacetylureum , . 1008 


,g. 100, REFER TO VOL. II. 

Name Page 

Dial 282, 485 

Dialacetin . . . . . , 282 

Diallylmalonylurea . . . . 282 

Dialysed Iron . . . . . . 527 

Dialysis . . , . . . . . 448 

Diamalt . . . . . . . . 687 

Diamide . . , . . . 72 

Diamidinodiphenoxypentane . . 10 10 
Diamidinodiphenoxy propane . . 1010 
Diamidinostdbene . . 1010, 970 

Diaminoacridine . . 49, 487 

„ Dihydrochlor. 

123, 50 

„ Monohydro- 
chloride . . 127 

„ Sulphate .. 128 

Diaminoazobenzenc HCl . . 261 

Diaminodihydroxyarsenobenzene 
Dihydrochloride . . 225, 470 

972, 491 


Diaminodiphenylsulphone 
Diaminomethylacridinium 

Chloride 127, 49, 467 
„ Chloride HCl 123 
Dhiminosulphone . . . . 972 

Di-ammonium Hydrogen Phos- 
phate 91 

Diamorphinae Hydrochlor. 

705, 306, 544 
Diamorphine . . . . 705, 644 

Diarrhcea Pills 1140 

“ ■“ 1141 

469 
689, 314 
. 235 

. 1078 
178, 70 
371 


,, Tablets No. 2 
1 : 2-Diarsinoethane . 

Diastasum 
Diastatic Activity 
Diathermy 
Diatomite 
Diazine Green . . 

Diazoaminobenzene . . . . 446 

Diazonium Solution . . . . 6 

Diazo-Resorcin . . . . 96 

„ Test 631 

Dibenzanthracene . . . . 462 

Dibexin Capsules , . . . 192 

Dibromo-c-cresolsulphone- 

phthalein . . . . . . 604 

Dibromodiethyl Ether . . . . 437 

Dibromofluoresccin .. .. 611 

Dibromothymolsulphonephthalein 

60S 

Dibutyl Phthalate , . . . 67 

Dicalcium Phosphate , . . , 92 

„ „ Dulcet . , 92 

Dicey's Bateman's Drops . , 393 

Dichloramina . . 395, 132, 544 

Dichloramine-T . . 395, 132 

„ in Water Steriln. 885 
o-Dichlorbenzcne . . . . 644 

p- Dichlorbenzene . . . . 544 

Dichlorcthane . . . . . , 371 

Dichlorethylenum . . . . 371 

Dichlorhydxate de Diamino-di- 

hydroxy-arsdno-benzdne . . 89 

N,N-Dichloroa 2 odicarbonamidine 396 
Dichlorodiethyl Sulphide 300, 441 

Dichlorofluorescein .. 611 
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Dichlorophenolindophenol . . 610 

„ Solution of 754 

Dichlorovinyl Monochloroarsine 07 
Dick Test . . . . 1067, 950 

Dickson-Wright Treatment . . 358 

Dicodid . . . . . . . . 444 

Didial 282 

Diene Value of Essential Oils . . 253 

Dientamoeba Fragilis . . . . 890 

Diet, Calcium in . . . . 719 

„ Cobalt in . . . . 719 

„ Copper in .. .. 719 

„ Inorganic Salts in . . 718 

i; Iodine in 719 

„ Iron in .. .. .. 719 

„ Magnesium in . . . . 720 

„ Manganese in . . . . 720 

„ Optimal and Marginal .. 718 

„ Trace Elements in . . 720 

„ Zinc in . . . . . . 720 

Dietetic Peptone . . . . 797 

Diethoxyethane . . . , 439 

Diethyl Arsine . . . . . . 86 

„ Ether . . . . 145, 437 

„ Phthalate , . 101, 64 

„ „ in Alcoholic 

Liquids . . 64 

Diethylace^l Urea . . . . 267 

Diethylamine Acetarsol . . 221 

Diethylamine-p-aminophenyl 

Stibinate . . . . . . 199 

N -(to-Diethy lamino- a-methyl- 
butylamino)-methoxyquinoline 889 
N -(w-Diethylamino- (X-methy 1- 
butyl)-6-methoxyquinoline . . 465 
Dieth^rl-ammonium-di-ethyl- 

dithio-carbamate . . . . 977 

Diethylene Glycol . . 556, 199 

Diethylenediamine Camphor- 
sulphonate . . . . . . 347 

Diethyleneglycol Monoethylether 

556, 441 

Diethylmalonylurea . . . . 264 

N-Diethylnicotinamide . . 350 

Diethyl-Stilboestrol . . . . 725 

Diethylsulphonedimethylmethane 

973, 437 

Diethylsulphonemethylethyl- 

methane . . . . 974, 437 

Di(ethylsulphonyllbutane . . 437 

Di(ethylsulphonyl)propane . . 437 

5 : Diethyl-2 : 4 : 6-trmydroxy- 

pyrimidine 457 

Dieudonn^’s Medium . . . . 888 

Difamesyl-naphthoquinone . . 25 

Digalen 486 

Digestif Rennies Tablets . . 393 

Digifoline . . . . . . 486 

Digifortis . . . . . . 487 

Digiglusin 487 

Digilanid A, B, and C . . 487 

Diginutin . . . . . . 487 

Digipuratum . . . . . . 487 

Digisol 483 

„ for Injection , , . . 483 


.g. 100, REFER TO VOL. 11, 

Name Page 

Digitalein 109 

Digitalin 169,544 

„ Kiliani Test . . . , 175 

Digitaline 486 

„ Nativelle’s . . . . 485 

Digitalinum . . . . 485, 174 

„ Purum Germanicum 485 

„ Verum . . 485, 169 

Digitalis .. .. 480, 168 

„ Biological Assay . . 171 

„ Chemical Assay .. 170 

„ Constituents of . . 109 

„ Cumulative Action of 480 

„ Exclud Suppositories 487 

„ Folium . . 480, 168 

„ Glycosides, Chemical 

Relationships 487, 169 
„ Hatcher Cat Unit . . 173 

„ International Unit . . 171 

„ Lanata . . 487, 169 

„ Pulverata . . ^ 482, 171 

„ Solution for Injection 483 

„ Stability of . . . . 170 

„ Suppositories . . . . 483 

„ U.S.P. Unit . . . . 173 

Digitalone . . . . . . 487 

Digitol . . . . . . . . 487 

Digitonin .. .. 485,109 

Digitoxinum . . 486, 169, 175, 544 
„ Keller-Kiliani Test 176 
Digiveron . . . . . . 487 

Digoxin . . 488, 176, 544 

Dihydranol 898 

Dihydrocodeinc . . . . 445 

Dihydrocodeinone Acid Tartrate 444 
„ HCl . . 444 

Dihydroergosterol . . . . 294 

Dihydrofolliculinum .. .. 719 

„ Benzoicum 720 

Dihydro-hydroxycodeinone HCl 444 
Dihydromorphinone HCl 444, 306 
Dihydrotachysterol . . . . 331 

Dihydrotheelin 719 

Dihydroxyanthranol .. 412,462 

„ Stains .. 412 

Dihydroxyanthraquinone 378, 461 
o-jp-Dihydroxyazo-p-nitro- 
benzcne . . . . . . 233 

JK-Dihydroxybcnzene . . . . 895 

o-p-Dihydroxybenzineazo-p- 
nitrobenzcne . . . . . . 233 

P, P'-Dihydroxydiethyl Ether. . 556 

Dihydroxydiethylpiperidine . . 244 

^ Dihydroxy- a : fi-diethylstilbene 

726, 445 

N-(a- y-Dihydroxy- p,- jp-dimethyl- 
butyry)-3'-alanine . . . , 749 

2 : 2'-Dihydroxy-l : I'-dinapthyl- 
methane-3 : 3''-dicarboxyhc 

I Acid 465 

p-^'-Dihydroxydiphenyl-w- 

hexane . . , . . . 728 

Dihydroxyhexylbenzene . . 896 

i Dihydroxyoestratriene . . . . 460 

! Dihydroxyoestrin .. .. 719 
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Name . Page 

Dihydroxyoestnn Benzoate . . 720 

Dibydroxyphenanthrene . . 481 

Dihydroxyphenylethylmethyl- 
amine . • - • . • 137 

Dihydroxyphenyl-«“heptane . . 898 

a-Dihydroxyphenyl- (ii-methy 1- 
aminoethanol. . .. .. 132 

Dihydroxs'phthalophenone . . 815 

2 : 6-Dihydroxypyrimidine . . 457 

Dihydroxyiartaric Add . . 352 

Di-iodo-caffcine Hydriodide . . 324 

Di-iododimethylfluorescein .. 611 

Di-iodoform 642 

3 : 5-Diiodc>-4-pyridone-N- 

acetic Add . . . , . . 453 

Diiodothyronine . . . . 992 

Diiodotyrosine . . . , . . 992 

Diketopiperazinc . . 458 

Diketotetrahydroglyoxaline . . 455 

Dilantin Sodium . . . . 284 

Dilaudid . . . . . . 444 

Dill Fruit .. 186,76 

„ Seed .76 

DiU-Apiole 201 

Dilurgcn . . » . . . 608 

„ Sodium . , . . 608 

Dimedone 186 

Dimenformon . . . . . . 721 

Dimethoxymethyldihydro/so- 

quinolinium 611 

Dimethyl Carbinol ♦ . . . 161 

„ Ether , .. ..437 

,, Oxyquinizine . . 802 

„ Yellow . . . . 605 

Dimethylaminoantipyrinum . . 804 

Dimethylaminoa'/obenzene . . 605 

Dimethylaminoazobenzene-o- 
carboxylic Add . . . . 607 

Diraethylaminobenzalrhodanine 82 
Dimcthylaminobenzylidene- 
rhodanine . . . . . . 82 

Dimethylaininomethylethyl- 
methylcarbinol , . . . 441 

Dimethyl-amino-oxyquinolyl- 

aminobutune , . . . . . 893 

Dimethylaminophenazone . . 804 

Dimetliylammophcnyldiniethyi- 
pyrazolone , . . . 804, 454 

Dimethylarsine . . . . 86 

Dimethylbenzenc . . . . 296 

Dimethyldiaminoethylphcnazine 
Hydrochloride , . . , 860 

Dimethyldiaminomethylacridinium 
Chloride HCl .. 128 

Dimethyldihydroreeordnol .. 196 

Dimethyl-dihydroxypurine . . 459 

Dimethyl-diphenylene-disul- 

phide 977 

Dimethyl-ethyl Carbinol . . 161 

Dimethyl-Rlyoxime . . . . 162 

Dimelhylkctone . . . . 9 

Dimethyl-methoxyphenol . . 469 

Dimethyl-A*. ‘-octadienal .. 441 

Dimcthylpiperaasine . . . . 458 

Dimethylthianthrenum 977, 464 


100, REFER TO VOL, 11. 

Name Page 

Dimethylxanthine 984, 985, 459 
Dimol A . . . . . . 393 

» B 393 

.. 43 469 

Dinitro-o-cresol . . . . 1005 

Dinitrophenoi .. .. 1005, 325 

a-Dinitrophenylaminesulph- 

oxide 371 

Dinitrosalicylic Acid Test . . 653 

Dinitro-sulphone . . . , 973 

Dinneford’s Magnesia Tablets 393 

„ Pure Fluid Magnesia 393 
Diodone . . , . 652, 1039 

„ (Solution) . . 453, 544 

Diodrast. . , . . . . . 652 

Dionin 704 

Diotex 7’ablets . . . . . . 393 

Dioxogen . . . . . . 614 

Dioxyamidopyrine , . . . 806 

Dioxyanthrachinonum . . 378 

Dioxydiaminoarsenobenzene 

Dihydrochloride . . . . 224 

o-Dioxyphenylethanolmethyl- 

amine 132 

o-Dioxyphenylpropanolamine. . 437 

2 ; 6-Dioxypurine . . . . 459 

Dipankrin . . . . . . 779 

Dipentene . . . . . . 447 

Diphenan . . 37 1 , 1 34, 438, 546 
Diphenolisatin .. .. .. 816 

Diphenylacetyldiethylamino- 
ethanolester HCl . . . . 245 

Diphenylamine ., .. 610 

„ Blue .. .. 811 

Diphenylaminediloroarsine . . 86 

Diphenylbenzidine .. .. 610 

S-Diphcnylcarbamide-distibinic 
Acid . . , . . . . . 200 

Diphenylcarbazide .. .. 611 

Diphenylcarbazone , . . . 210 

Diphenylchloroarsine . . . . 86 

Diphenylethylene . . . . 445 

Tr aw-Diphenylethylene . . 726 

Diphenylhydantoin Sodium 100, 456 

Diphenylketone . . . . 9 

Diphenylthiocarbazone . . 334 

Diphtheria . . 1038, 891, 996 

„ Anatoxin . , . . 1043 

„ Antitoxin , . 1 038, 895 

„ „ Assay . . 895 

„ „ Dose .. 1039 

„ „ and Insulin 1040 

„ „ Refined .. 1040 

„ „ Serum Rash 

from 1040 

„ „ Standard . . 896 

„ „ Unit 1039, 895 

„ „ Untoward 

Results.. 1040 

„ „ Use in 

Leprosy 920 

„ Carriers .. .. 1041 

„ Immunisation . . 1044 

„ „ Intranasal 1047 

„ Prophylactic . . 1043 
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Diphtheria, Schick Test . . 1041 

Tellurite Test . . 1041 

and Tetanus Prophy- 
laxis . . . . 1047 

Toxin-Antitoxin 
Floccules . , 1043 

Toxin-Antitoxin 
Mixture . . 1043 

Toxoid . . . . 1043 

„ Alum Preci- 
pitated . . 1043 

„ Use in 

Leprosy 920 

Toxoid-Antitoxin 
Floccules . . 1043 

Toxoid-Antitoxin 
Mixture . . 1043 

Diphtheroids 892 

Diplococcus Intracellularis 

Meningitidis . . 883 

„ Pneumoniiee . . 929 

Diplosal 103 

Di-Plumbic Arsenate . . . . 85 

Di-potassium Hydrogen Phosph. 92 
Dipsomania Tablets . . . . 248 

Disaccharides 717 

Disco 497 

Diseptal A . . . . . . 957 

Disinfectants .. 465, 470, 1013 

Acridine 

Derivatives 1022 
Chloramine . . 1024 
Cldorinated Lime 1020 
Chlorophenols .. 1024 
Detergents . . 1020 
Economy in Use 1021 

Excremental . . 1020 

General . . . . 1017 

Hydrogen 

Peroxide 1024 
Hypochlorites .. 1024 
Iodine . . . . 1024 

Penicillin .. 1023 
Phenolic,. .. 1018 
Proprietary Phenolic 

470, 1019 
Skin .. .. 1026 

Soaps .. .. 1020 

Specific Action of 1017 
Standard Methods 
of Testing .. 1015 
Sulphonamides . . 1 023 
Test Organisms . . 1014 
for Wounds .. 1021 
as Wound Anti- 
septics . . 1024 
Disinfection of Rooms . . 42, 1 026 

Di-Sipidin 849 

Dismenol . . . . 804, 393 

Di-Sodium Dibromohydroxy- 

mercuri-fluorescein 605 
„ Dihydroxydiamino- 
arsenobenzene- 
dimethylene 
Sulphonate . . 233 


100, REFER TO VOL. II. 

Name Page 

Di-Sodium Hydrogen Arsenate 214 
„ „ Phosphate 92 

„ Indigotindisulphonate254 

„ Methylarsonate 217, 546 

„ N-Methyldiiodopy- 

ridonedicarboxy- 
late , . . . 652 

„ |).(y-Phenylpropyl- 

amino)-benzene- 
sulphonamide-«, 
y-disulphonate . . 956 

„ Sulphonamidophenyl- 

azoacetylamino- 
o^naphthaline- 
disulphonate . . 955 

Disolite . . . . . . . . 1019 

Dissociation Constant of Acid 580 
tf „ ,, Water 580 

Dissolved Vaccines G.L. . . 1024 

Distilled Water for Parenteral 
Injections . . . . . . 79 

Distiller’s Yeast . . . . 384 

Dita Bark .. .. .. 414 

Dithizone . . . . . . 334 

Dithranol .. 412, 135, 462, 546 
Dithymol Diiodide . . 990, 363 

Diurctin 985 

Diuromil . . . . . , 393 

Divitamin A Succinate . . 736 

Dixanthylurea 658 

Dmelcos Vaccine , . . , 923 

Doan’s Ointment . . . . 393 

„ Pills 394 

Dobell’s Solution . . . . 38 

Dodd’s Pills 394 

Dodecamethyl-diguanidine HCl 639 
Do-Do Pastilles and Tablets . . 394 

Dog Tick 948 

Dolantal 365 

Domette Bandage . . 562, 228 

Donovan’s Solution .. .. 214 

Dormigene 1007 

Dorset’s Egg Medium , . 999 

Doryl 13 

Double Cyanide Dressing 591, 206 

„ „ Gauze 591, 206 

Douglas Fir Oils . . . . 273 

Doulton Filters .. 1008 

Dourine 989 

Dover’s Powder , , , . 657 

Dr. Faivre’s Cachets . . . . SOI 

Dracontiasis . . . . . . 900 

Dracunculus 909 

Dragees Gelineau . . . . 56 

Dragendorff’s Test .. ,, 108 

Dragon’s Blood 454 

Dreft 1020 

Dressings 36, 128, 561, 591, 200-203 
„ Adhesive Wound 

36, 201, 202 

„ Antivirus .. 1026 

„ Burn 128 

„ Double Cyanide 591, 206 

„ Elasticity of . . 201 

„ Euflavine Finger . . 128 
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Dressings, Finger .. .. 36 

„ Finger Burn .. 128 

Fomentation . . 36 

„ Foreign Matter in . . 201 

Medicated Wound - . 36 

„ Plain Wound . . 561 

Prescribed Methods 201 

.. Protectire . . 202, 203 

,, Standard, No. 1 . . 591 

Nos. 2 to 9 36 

’’ „ No. 3 36, 201 

„ Nos, 4, 5, 6 

36, 202 

.. „ Nos. 10 to 

12 .. 128 

,, „ Nos. 13 to 

15 . . 561 

„ Sterilisation of . . 1011 

Surgical . . . . 200 

,, 'Pensile Strength of 201 

Thrombin . . . . 1029 

„ 'Pillman’s . . . . 563 

„ Water Sohrble Kx- 

traclive Detmn, , . 201 

„ Wound . . 36, 201 

Dreyer- Ward’s Reaction . . 003 

Dried Milk 601 

„ „ Regulations . . 601 

Drigalski-Conrudi Medium . . 081 

Dripping, Definition of , . 646 

Dropping Electrode , . . . 600 

Duboisine Sulphate . . . . 620 

Duke’s Method . . . , 682 

Dulcamara . . . . . . 620 

Duicin .. .. 9tH, 343, 546 

„ Orders Relating to . . 646 

„ Solution, Ortlera Relat- 
ing to . . . . 846 

„ Detmn. . . . . 343 

Dumas Method . . . . 624 

Dum-Dum Fever .. .. 614 

Dunham’s Pepttme Water . . 1000 
DunhiU's Solution . . . . 436 

Duodenal Powder . , . . 578 

Duodeni Memhranum . . 378 

Ouplas’ Solution . . . . 427 

Dupuytren'fi Pill« . . . . 600 

Durucainc . . . . . . 436 

l^urant’s Injection . - . . 462 

Duret’s Oalomel . . . . 209 

Dusart’s Syrup , . . , 78 

Dutch Drops , . . . 829, 394 

„ CJlossary.. .. 1090 

Dutchman’h Breeches . . .. 123 

Duty, Rebate of, on Alcohol . . 158 

Duty-free Alc<jhol , . . . 158 

Dyes, Disinfectant .Action of . . 1017 
,, for 1** otjds . , . , 638 

„ Medicinal , . 252, 94 

I )ygerma . . . , . • 395 

h>y.semery . . . . 1047, 896 

„ Atuu,‘bic . , . . 696 

„ Bacillary . . . . 898 

„ Bacillus Vaccine I04B 

„ Carfiers .. 901 


. . 801 
t . . 801 

!ium . . 981 

. . 648 
. . 600 
. . 620 
. , 682 
. . 620 
9tH, 343, 546 


.. 849 

.. 343 

.. 824 

.. 914 
.. 1000 
. . 436 

. . 578 

. . 378 

.. 427 

. . 600 
. . 436 

. . 462 

. . 209 

78 

829, 394 
.. 1090 
.. 123 

j1 .. 158 

. . 158 

'if . . 1017 
. . 638 

252, 94 
. . 395 

1047, 896 
.. 696 

. . 898 

i I04B 
.. 901 


e,g, 100, REFER TO VOL. 11. 

Name Page 

Dysentery, Ciliate . . . . 899 

„ Sonne . . . , 898 

„ Tablets .. . . U41 

„ Vaccine, Oral Use of 1049 


E.D.P 312 

E.M.F 588, 1058 

„ Measurement of . . 589 

E.N.T. Capsules . . . , 395 

„ Nerve Powders . . 395 

E.O.B.A. Sclerosant . . . . 9t0 

E.P.1 662 

E.S.T.P 852 

Eade’s Pills . . . . . . 394 

„ Universal Anodyne . . 394 

Earth Wax 782 

East Indian Dammar . . . . 452 

,, ,, Root .. .. 550 

Easton’s Pills . , . , . . 529 

„ Syrup . , . . 529 

„ „ Detmn. of Iron 192 

„ „ Detmn. of Quinine 

and Strychnine 192 
„ „ Solutions for . . 530 


Eatan 

Pkiu dc Cologne 
„ „ Dalibour 


. . 530 

. . 798 

. . 740 

. . 472 

.. 472 

. . 8S1 

„ 399, 865 

„ „ Labarraque . . . . 399 

„ „ Luce 453 

„ ,, Rabel 105 

„ Saline Purgative . . . . 686 

„ „ ,, Gazeuso 686 

„ Sedative . . . . . . 344 

deVie 159 

„ „ „ Allemande . . 666 

Eberthella Typhosa . . . . 979 

Ecgoninc Derivatives . . . . 148 

„ Esters Order. . .. 1140 

ficorcc de Grenadier . . . . 320 

Ecsolent Compound . . . . 394 

Ecto-Gyncestrol . . , , 721 

„ -Sterandryl . . . . 738 

Eczema Marginatum . . . . 949 

Eder and Wackerlin’s Opium 
Assay . , . . . . . . 301 

Edestinc . . . . . . 559 

Edwenil . . . . . . . . 795 

Effcrvescents 

See Index to Vol. 1 
Effervescing Mouth-wash Tablets 38 

Egg Albumen 798 

„ Liniment 829 

„ Medium . . , . . . 999 

,, Protein in Haemophilia . . 799 

„ Substitutes . . . . . . 843 

„ Yolk 799 

„ „ asEmulgent., .. 491 

Egyptian Henbane 617 

„ Salve 394 
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EhrlicJb-Hata .. .. 224 

Ehrlich*s Diazo Reaction . . 685 

,, Rosindol Reaction . . 860 

„ Theory .. ..474 

Elaidin Test . . . . 73, 293 

Elastic Adhesive Bandage 358, 228 

Elastica 357 

Elastikon 359 

Elasto Nature Salve . . . . 394 

„ Tablets . . . . . , 394 

Elastoplast Bandages . . . . 359 

Elaterinum . . . . 451, 546 

Elatcrium . . . . . . 451 

Elbon-Ciba 1008 

Elder Flowers . . . . . . 566 

Elder-flower Water . . . . 566 

Eldoform . . . . . . 115 

Elecampane . . . . . . 550 

Electric Osmosis .. .. 1061 

„ Shock 1081 

Electrically-Induced Convulsions 1077 
Electro-Catadyn Process . . 866 

„ -Chemical Cauterisation 1069 
Electrolysis .. .. .. 1069 

Electrometric Titration . . 590 

Electroscope, Radium . . . . 1 030 

Electrotherapy . . . . . . 1 058 

Elements in Human Tissues . . 719 

Elemi . . . . . . . . 452 

Elityran . . . . . . . . 996 

Elixirs 

See Index to VoL 1 
Elkonite .. .. .. 177 

Elliman’s Athletic Rub . . 395 

„ Embrocation.. 395 

Elmbalm Skin Ointment . . 395 

Embelia . . . . . . . . 905 

Embrocation, White . . . . 829 

Embryonin . . . . . . 1056 

Emerald Green . . . . 85 

Emergency Drinking Water . . 867 

Emetiu 656 

Emetina . . . . 658, 226, 546 

Emetinse et Bismuth. lod. 

662, 226, 546 
„ Hydrochloridxim 

659, 226, 546 

„ Periodidum . . . , 662 

Emetine Hydrobromide . . 659 

„ Injections with Arsenic 

Orally 661 


Em Clique 

Orally 661 

. . 195 

Emetol . . 

. . 659 

Emocin . . 

18 

Emodin . . 

. . 462 

Emollient Ointment 

,.130 

Emollientine 

..814 

Empirin . . 

15 

Emplast. Adhaesivum 

88 , 203 

„ Belladonnas 

293,103 

,, Zinci Oxidi 

.. 1015.370 

For other Plasters see Index to 

Vol. I 


Name Page 

EmpHtre Mouches de Milan , . 357 

Emulgents . . . . . , 499 

Emulsifying Agents, Antagonisms 

of .. ..491 

„ Base, Halden’s , . 788 

Emulsin . . .. .. .. 314 

Emulsiones . . . . , . 490 

For individual Etnulsions see 
Index to Vol. I 

Emulsoid Sol . . , . . . 449 

Enamel, Acid-resistance Test . . 77 

Encephalitis, Epidemic . . 902 

„ Lethargies . . 902 

„ Post-Vaccinal . . 1092 
Endemic Typhus . . . . 943 

2 : 5-Endoisopropylidene-2- 
methylcyclohexanone . . 449 

Endolimax Nana . . 897 

Endomin Tablets . . . . 532 

Endo*s Medium . . . . 981 

Endothyrin . . . . , . 996 

Endrine Nasal Compound . . 395 

Enemata 

See Index to VoL I 
Energen Bread . . . . . . 331 

„ Breakfast Food . . 381 

Enesol 217 

Enfleurage Process . . , . 251 

English Bryony .. .. 122 

„ Hawthorn . . , . 489 

„ Mandrake .. .. 122 

Eno’s Fruit Salt . . . . 396 

Entamoeba Coli 897 

„ Histolytica . . . . 896 

„ Nana . . . . 897 

Enteric Capsules . . . . 543 

„ Carriers . . . . 985 

„ Coating, Pills . . , . 825 

„ Fever . . . . . , 995 

Enterococci . . . . . , 955 

Enterofagos . . . . . . 1027 

Enteromucine . . . . . . 579 

Enterovioform . . . . , . 861 

Ento-Jel 1026 

„ -Lysate . . . , . . 1027 

Eutoral 1034 

Enzymes, jOH of . . , . 591 

„ 'Fable of . . . . 314 

Eosin .. .. 816,611,840 

„ Ethyl 816 

, as Indicator . . . . 611 

„ Spirit-Soluble .. 816 

Epanutin . . . . . . 284 

Ephazone Tablets . . . . 395 

Ephedan 395 

Ephedra . . . . 492, 176 

Ephedrina . . 493, 176, 445, 471, 546 
Ephedrinas Hydrochlor. 496, 177, 546 
„ Sulphas . . 498, 177 

d-^-Ephedrine , . . . 498, 471 

Ephedrinc Anhydrous . . 493, 177 

„ -Glucose-Gum Solution 

496 

„ Hemihydrate . . 493 

„ and Nembutal , . 497 
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Ephedrine, Physiological Action of 475 

Ephedrol 395 

Ephetonin . . . . . . 496 

Ephetonogen (and Forte) . . 497 

Ephregel 497 

Ephrelix . . . . . . 497 

Ephresol 497 

Ephretuss . . . . . . 497 

Ephynal 387 

Epicaffneine . . . . . . 324 

Epicaine , . . . . . 436 

Epidemic Encephalitis. . 002, 990 

„ Influenza Virus Sus- 
pension . . . . 1053 

„ Poliomyelitis 932, 995, 996 
„ Typhus . . , . 938 

Epilamin . . . . , . 281 

Epinalin . . . . . . 498 

Epinephrina . . . . 1 32, 54 

Epinine . . . . . . . , 137 

Epithedol . . . . . . 260 

Epsom Salts . . . . , . 684 

Eptoin . . . . . . . . 284 

Equilenine .. .. .. 715 

Eqiiiline .. .. ..715 

JCrasmus Wilson’s Hair Lotion 180 

Krbolin . . . . . . . . 504 

Erdmann ’.*5 Reagent .. 518 

Erepsin 314 

Ergamine 510 

Ergoapiol . . . . 2 {U, 395 

Ergobasine . . . . . . 506 

Ergoclavine .. .. .. 510 

Ergodex 505 

Ergometrina . . 506, 181, 546 


Epilamin 
Epinalin 
Epinephrina 
Epinine . . 

Epithedol 
Epsom Salts 

Eptoin 

Equilenine 

Eqiiiline 

JCrasmus Wilson’s Hair Lotion 

Krbolin 

Erdmann ’.*5 Reagent 

Erepsin 

Ergamine 

Ergoapiol . . . . 2 i 

Krgobasine 

Ergoclavine 

Ergodex 


Ergometrina . . 506, 

Krgometrine Acid 'Partrate 
„ Assay 

„ I lydraci ylatf 

„ Hydrochloride 

„ Maleate . . 

,, Prepn. ol‘ 

„ Tartrate . , 

Ivrgomelrinine . . 
Ergomonamine . . 
liirgonovinie Maleas 
Krgonovine 
ICrgosine 
Krgosinine 


ICrgosteroI 


e,g. 109, REFER TO VOL. II. 

Name Page 

Ergothane . . . . , , 509 

Ergotin 505 

Ergotina Bonjean . . . . 505 

Ergotinina .. .. 509,185 

Ergotinine Ciy^stallisde. . .. 509 

Ergotocin .. .. 506,182 

„ Assay .. .. 182 

Ergoto-xina .. 509,185, 546 

Ergotoxinse jEthanosulphonas 

, 509, 185, 546 

„ Phosphas . . . . 509 

Ergotrate 507 

^ H 507 

Enodictyol . . . . , . 766 

Eriodictyon 664 

Erion 890 

Ernutin 509 

Erucic Acid 294 

Erugon 739 

Erysipelas 906 

„ Dressing , . . . 1020 

Erythgen Liver Extract . . 571 

Erythrina . . . . . , 933 

Erythritylis Tetranitras 514, 546 


372, 494, 756 


,, Activaturn in Oleo . . 330 

„ In iul. . . 326, 758 

„ King Structure . . 758 

Krgostetrine , . . , , . 506 

ICrgot . . . . . . 503, 178 

„ Alkaluids, C'hemotherapy 

of 482 

,, Aseptic Ampoules . . 509 

„ Biological Assay . , 180 

„ Kftect of Hot Solvent on 179 
,, Stability of Lit}. Ext. .. 181 

lu-gota 503, 178 

„ Pra'parata . . 504, 180 

Ergotamine . . . . 507, 185 

,, Tartrate , . 507, 185 

Ergot uminine 510 


^ „ Dil. 515, 244 

Erythroidema 925 

Erythroid 577 

Erythrol 514 

„ Nitrate .. .. 614 

„ Tetranitrate .. .. 514 

Erythrophloeine 425 

„ Sulphas . . 425 

Erythrophlcfium . , , . 425 

Erythrosine .. .. 611,840 

Ery throtetranitral . . . . 514 

Ery thro xy Ion Coca . , . . 149 

Esbach’s Reagent . . . . 640 

Eschatin .. .. 141 

Eserine .. .. 819 

„ Amino Oxide . . . . 821 

„ Salicylate . . . . 820 

M Sulphate .. .. 621 

Esidrone . . . . . . . . 808 

Esmodil . . . . . . . . 823 

Espoldn dc Centeno . . . . 503 

Espundia . . . . . . 916 

Essence of Beef . . . . 798 

„ „ Bergamot . . . . 740 

„ „ Bitter Almonds . . 184 

„ de Canelle de Ceylan. . 147 

„ „ Ch^nopode Vermi- 
fuge .. ..261 

„ „ GenitSvre . . . . 743 

„ of Ginger . . . . 1021 

„ de Girdfie . . . . 129 

„ of Mustard . . , . 916 

„ „ Orange . , . , 246 

„ „ Pennyroyal. . . . 746 

„ „ Portugal . . . . 246 

„ de Santal d’Australie . . 271 

M „ ,, Citrin . . 271 

„ „ Thym . . . . 364 

„ „ Vanilla . . . . 33 

Essentia ex Niauli . . . . 745 

Essential Oils . . , , 739, 250 
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FIGURES IN HEAVY TYPE, e,g, 100, REFER TO VOL. II. 


Name Page 

Essential Oils, Absorption of Ultra- 

Violet Light . , 253 

„ „ Antiseptic Powers of 255 

„ „ ChloramineValue of 253 

,, ,, Detmn. of Alcohols 252 

„ „ „ of Aldehydes in 251 

;; in Drugs .. 252 

,, „ „ of Esters in 251 

„ ,, „ in Solution 

in Alcohol 252 
,, ,, „ of Solubilities 252 

„ „ Diene Value of .. 253 

„ „ Micro-Chemistry of 261 

„ „ R.W. Coefficients of 257 

„ „ „ Coefficients of 

Constituents of 256 
„ „ Sesquiterpeneless 254 

„ „ Surface Tension of 253 

„ „ Terpeneless . . 253 

Essogen . . . . . . . . 335 

Ester Bencilbenzoico . . . . 30 

Estersil . . . . . . 103, 395 

Estoform . . , . . . 42 

Estradiol Benzoate . . 720, 248 

Estriol 721, 248 

Estrone . . . , . . . . 722 

Ethal 787 

Ethamolin 910 

Ethane 432 

Ethanol . . . . 436 

Ethanolamine Morrhuate ‘ . . 910 

„ Oleate . . . . 910 

Ethenyl-p-diethoxydiphenyl- 
amxdine HCl . . . . . . 432 

Ether 145, 66 

„ Anassthetic . . 148, 67 

„ „ Peroxides in 67 

„ Analgesia, Rectal .. 150 

„ Hydriodic .. .. 152 

„ Hydrobromic .. 152 

„ Methylated . . . . 146 

„ M4thyl6nique et Di- 

m6thylique de I’Allyl- 
apional .. .. 201 

„ Officinalis . . . . 148 

„ Soap . . . . . . 906 

„ Soluble Tar Paste . . 852 

„ Solvent 145 

,, Technical . . . . 57 

See also ^ther 

Ethers, Nomenclature of . . 437 

Ethidol 648 

Ethinyl QEstradiol .. .. 716 

„ Testosterone . , . . 731 

Ethiop’s Mineral . . . . 604 

Ethocaine Hydrochloride . . 432 

Ethoxydiaminoacridine Lactate 129 
m-Ethoxy-p-hydroxybenzaldehyde 8 
Ethoxypara-ac^tanilide .. 801 

Ethoxypropane 437 

Ethyl, Acetate - . . , 8, 4, 648 

„ Alcohol . . . . 155, 69 

„ „ Sp. Gr. Table . . 63 

„ /»-Aininobenzoate , . 429 


Name Page 

Ethyl Carbamate .. .. 1007 

„ CWoride., .. 151,58 

„ Diiodobrassidate . . . . 654 

„ Eosin . . . . . . 816 

„ Hydnocarpate . . 750, 284 

„ Hydrocupreine HCl 894, 137 

„ Hydroxybenzoate 104, 648 

,, Iodide .. .. .. 152 

„ lodoricinolcate . . . . 648 

„ Lactate . . . . . . 28 

,, Lead . . . . , . 335 

„ Methylphenylcinchoninate 417 
,, 6-Methyl-2-phenyl- 

quinoline-4-carboxylale 466 
„ Nitrite . . . . . . 31 

„ Oxide 145 

„ Petrol . . . . . . 335 

„ Phthalate . . . . 648 

„ Urethane . . . , 476 

„ Vanillin . . . . . . 8 

Ethylbromofi'ovalerylcarbamide 1008 

Ethyldichloroarsine . , . . go 

Ethylene . . . , 406, 58 

„ Dibromide . . . . 152 

„ Dichloridc . . . . 371 

„ Glycol . . . . 555 

„ ,, Detection in 

Presence of 
Glycerin . . 199 

„ „ Monoethylether 556 

„ Period idc . . . . 642 

„ Tetra-iodidc . . . . 642 

Ethylmorphinc Hydrochlor. . . 548 

2-EthyIsulphonyl-2-propyl- 
sulphonylpropane , . . . 437 

Etoval . . 268 

Eubion 335 

Eubrol . . . . . . . . 990 

(3-Eucaine . . . , . . 484 

Eucainc Hydrochloride 428, 150 
„ Lactate . . . . 429 

Eucalypti Folium . . . . 743 

Eucalyptol . . 742, 262, 648 

„ Chlorinated . . 396 

Eucalyptus . . . . . . 743 

„ Gum I-ozcnges . . 669 

„ Oil.. .. 741,262 

„ Oils, R. W. CoefTicienls 

of .. .. 264 

», ,, Commercial . . 263 

,, „ Pure Con- 
stituents . , 264 

„ Species . . . . 263 

Eucatropinte Hydrochlnridum 105 
Eucodaf . , . . . . , . 444 

Eucortone . . . . . . 112 

Euflavina 127, 50, 52, 467, 487, 548 

„ Finger Dresain/; , , 1 28 

„ Gauze . . . . 127 

,, Lint 62 

Eugallol . . . . . . . , 869 

Eugastrol . . . . . . 577 

Eugenol 374, 129 

Eukodal 444 

Eulykol 75 j 
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Name Page 

Eumictine . . • • . * 458 

Eumydrin . . . . . . 242 

Eunatrol . . . . . . 907 

Euonymin . . . . . . 516 

Euonymus 515 

Eupaco . . . . • > . . 709 

Eupad . . . . • - • . 398 

Euparatone . - . . . • 1002 

Eupaverin 709 

Eupepton . . . • . . 793 

Euphorbia . . . . . . 503 

„ Extract . . . . 503 

„ Peplus . . . . 503 

„ Pilulifera . . . , 503 

Euphorbium . . . . . . 503 

Euphthalmine 105 

Euphyllin 986 

Eupinal 324 

Eupnine Verniide . . . . 324 

Euquinine . . . . . . 879 

Etiresol 896 

Eusol 398, 1024 

Euthymol . . . . . . 990 

Euvalcrol 1012 

Evans’ Antiseptic 'riiroul Pastilles 395 

Evatmine . . . . . . 137 

Evipal 275 

„ Soluble 276 

Evipan 275, 485 

,, Sodium . . . . 276 

Ewald Test Meal .. 708 

Ewin’s C-’olorhnetric 'Pest . . 55 

Exalwin . . . • . . . . 4 

Examcn . . . . . . . . 571 

Excess Lime JvletlicKl of Water 
Sterilisation . . . . . . 866 

Exenol D.A. White .. ..1019 

,, Superior .. ..1019 

TCxnepa .. .. .. .. 571 

Ex-Lax 395 

ICxplosives , . . . . . 326 

Expressed Oils . . . . 747, 273 

,, „ AntioxyjBens in 278 

„ „ It. .S.S. Spfns. 274 

„ Pellier Value of 278 
., „ lUares! Value of 278 

„ ,, Pol ton- Williams 

Number of. . 292 

,, „ Colour Measure- 
ment of . . 277 

,, „ Detmn, of Acetyl 

Value of . . 276 

,, „ nctmn. of Xln- 

waponifiable 
Matter of .. 276 

„ „ Estimation of 

Rancidity of 277 

„ „ Extraction 

Processes . . 274 

„ „ Iodine Value of 294 

I liif.aponifi- 

able Mutter 292 
,, „ 'rhiocyano^en 

Value of , . 276 


Name 

Page 

Expressed Oils, Ultra-Violet 


Absorption of 

.. 277 

Extinction Coefficient . . 

627,734 

Extomak 

., 577 

Extracts, Vacuum Drying 

.. 377 

Ext. Belladonnas Liq, . . 

293. 103 


290, 104 

„ Cannabis . . 

354, 121 

„ Carnis 

.. 316 

„ Cinchonas . . 

413, 136 


413, 136 

„ Cocffi Liq. 

420, 149 

„ Colchici Liq. 

446, 152 

„ t, Sicc. 

446, 152 

„ Ergotae 

504, 181 

Liq. 

505, 181 

„ ,, Stability in Mixtures 181 

„ Fellis Bovini 

516, 186 

„ Filicis 

534, 194 

„ Hepatis 

568, 204 

„ „ Liq. 

568, 204 

„ „ Sicc. 

567, 203 

„ Hydrastis 

609, 215 

„ „ Liq. 

609, 215 

„ Hyoscyami 

616, 216 


616, 216 

„ „ Sicc. .. 

616, 216 

„ Ipecacuanhas Liq. 

656, 225 

„ Malti 

687, 234 

„ „ National Mark 

., 237 

„ „ c. Ol. Morrhuas 

688, 236 

„ „ c. Vitaminis 

689, 235 

„ Nucis Vomicae 

713, 245 

n t* Liq. 

713, 245 

„ Sicc. 

713. 245 

„ Opii Sicc. . . 

766, 303 

.. Pituitarii . . 

832. 330 

,, „ Biological Assays 330 

„ „ Post. Lobe 

832, 330 

.. Suprarenali Corticis 

140, 65 

For other Extracts see Index to 

Vol. I 


Extrait d’Aub^pine (Fluide) 

.. 490 

„ de Cigug 

.. 455 

.. d’Orges 

.. 687 

„ de Quinquina Rouge 

(Fluide) 

.. 413 

„ „ R^glisse 

.. 557 

Extralin 

.. 577 

Eye Drops, Acriflavinc 

.. 127 

,, Ointment for Gas Poisoning 920 

„ Ointments . . 

.. 785 

„ Pads 

.. 563 

F 


F.C.V.D 

. . 336 


.. 216 

F.T 

.. 1043 

Fabric of Battiste and Jaconet . . 202 

Factor I 

.. 747 

„ W 

.. 749 

y 

.. 747 

Factory Eye Drops No. 1 

.. 421 

» ,, ,, No. 2 

. . 920 
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Faecal Streptococci . . . . 955 

Faeces 705 

,, Bilirubin in . . . . 706 

,, Blood in . . . . 706 

„ Carbohydrates in . . 706 

„ Colour of . . . . 706 

,, Examn. for Tuberculosis 973 

,, Fats in . , . . . . 706 

„ Fermentation of , . 706 

,, Hasmatin in . . . . 707 

„ Mucus in . . , . 707 

„ Porphyrin in . , . . 707 

„ Protein in . . . . 706 

,, Steicobilin in . . . . 706 

„ Trypsin in . . . . 707 

„ Urobilin in . . . . 706 

Faex Medicinalis . . . . 384 

Faexalin . . . . . . . . 384 

F®xin 385 

Falconer’s Golden Compound 395 

False Calumba Root . , . . 548 

„ Unicorn Root . . . . 560 

Famel Syrup . . . . . . 396 

Family Lung Syrup . . . . 396 

Famine Fever . . . . 937, 938 

Faradic Current . . . . 1074 

Farex . . 381 

Farfar® Flores 559 

„ Folia 559 

Fast Red E . . . . 839 

Fats in Butter 807 

„ Detmn. of Iodine in . . 275 

„ in Diet 716 

„ in Margarine . . . . 813 

„ Melting Pts. of . . . . 318 

„ in Nutrition . . . , 714 

„ Sterilisation of . . . . 1006 

Favus 949 

Fccto 401 

Peer’s Disease 925 

Fcliling’s Solution . . . , 652 

„ , Test 651 

pel Bovinum Exsic 517 

»> ft Purif. . . . . 516 

:: ;; :: lj? 

Felamme .. .. .. sjg 

Felix Antityphoid Serum . . 1089 

Fellows* Laxative Tablets . . 396 

,, Syrup of Hypophos- 

^ pi'ites 398 

Felton*8 Serum , . . . i()60 

Femergin 508 

Fendione . . . . . . i gg 

Fenidina.. .. goi 

Fenina 

Fennel Fruit .. 187,195 

„ Seed 195 

rennmgs* Cooling Powders . . 396 

M Fever Cure . . . . 396 

,t Little Healers . . 396 

tt Ointment . , , . 399 

„ Rheumatic Drops . . 396 

M Stomach Strengtheners 396 


e.g. 100, REFER TO VOL. 11. 

Name 

Fennings’ Whooping Cough 
Powders . . 

tt . Worm Powders i ’ 
Fer Ascoli 

Ferarin . . . , . ] 

Fercupar . . ’ * ’ ] 

Fer-de-Lance Venom Solution 
Fermentation Test for Sugar in 

Ferments . . . . 

Ferocal . . . . . ! 

Ferosan . . . . 

Ferosin . . . . . ] * 

Ferr®mia . . , [ 

Fcrrated Emulsion of Cod-liver 

Oil . . 

Ferratin . . 

Ferri et Ammon. Cit. . . 523 


Citro-Arsenis 524, 187 


,, „ „ Tartras . . 525 

„ Arsenas .. .. 214 84 

„ Arsenis, Solubile. . . . 524 

„ Cacodylas .. 215 

„ Carb. . . . . . . 526 

„ „ Sacch. . . 521, 186 

„ Litras 

„ Formas . . . . . . 43 

„ Glycerophosph. . . ‘45 13 

„ Hydroxid. c. Magnes. Oxid. 210 

'» pypopnosph. . . 74, 25 

„ lodidum . . , . . . 525 

„ -Kalium Tartaricum ! 525 
,, Lactas . . . . 73 28 

„ et Mangani Citras 525, 187 

„ Oxalas 526 

„ Oxidum Calcinaltim . . 526 

>» M Pra-'cip. Fuscum 5 26 
»» »» M Rub. , . 526 

„ ,, Sacch 189 

„ Peptonas 526 

„ Perchlor 527, 189 

„ Peroxidum . . . . 526 

*’ t>L ’V . . 528 

M Phosphas.. ,, 529,189 

»* » Sacch.., 531,189 

I M „ Solubilis 531, 189 

„ et Potassii Tartras 525, 188 

„ Protoxalas . . . . 526 

,, Pyrophosphas . . , . 531 

M ,, Soluhilis 531, 189 

,, ^ Quin. Citras . . 877, 188 

„ Quin, et Strych. Cit. 931, 188 

,, Salicylas . . , . , , 06 

„ Scsquichloridum . . 527 

„ Sesquioxidum . , . . 526 

„ et Strych. Cir. .. 931,188 

„ Subcarb. . . . . . . 526 

„ Subchloridum Ciiralum 

c , , 531,189 

„ Sulphas . . . . 532, 192 

„ Exsic. .. .533,193 

,, Valeras .. ..1012 

„ Valerianas nil 2, 369 

Feme Ammonium Sulphate . . 172 
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Ferric Chloride 'Fest for Alkap- 
tonuria 6S5 

,, » »> for Bile 


Pigments 

645 

„ Subsulphate 


533 

Ferrier’s Snun . . 


313 

Ferroarsine 


527 

Ferrocarnis 


798 

Ferro-Constans 


532 

Ferrocyanic Acid Test . . 


641 

Ferrodic 


531 

Ferrofax 


532 

Ferroglanoid 


571 

„ Glanulcs . . 


571 

Ferro-Hepaniult 


572 

Ferrolac . . 


382 

Ferro-Mangani Phosphas 


691 

Ferronyl 


532 

Ferrophytin 


90 

Ferrosum Oxalicum 


526 

Ferrous Oxycarbonatc 
„ Thiocyanate 'I’est 


521 


57 

Ferruginous Ampoules 


216 

Drops 


216 

.. Neurasthenic Serum 216 

„ Pills 


522 

„ Solution . . 


216 

Ferrum 520, 

186 

193 

„ Carbonicum cum Sac- 
charo 

186 

„ Citricum Oxydatum 


523 

„ lodatuni Sacch. 


525 

„ Oxydatum Sacch. 

526, 

186 

„ Peptonatum . . 


189 

„ Pulveratum . . 


193 

„ Pyrophosphoricum t 
Ammonio Citrico 


531 

„ Redactum 

521 

193 

„ Reductum 


193 

.. Stwiuichloratiim 


527 

.. „ Solution 

528 

„ 'I'artaratum 


525 

h'eny’s Meningococcus Anti 
toxin . . 

* 

1036 

I’ersolate 'Pablets 


397 

I'ertilol . . 


387 

Festan . , 


779 

Fever Powder . . 


879 

,, Therapy . . 


1080 

Fiaial 


996 

Fibrin . . 

1029 

879 

,, Ferment 


314 

iMhrinogcn 

1029, 679 

Fihrolysin 


918 

I’ibrosan.. 


18 

h'icaria . . 


506 

Mein 


915 

Ficus 


915 

I'iiivre Boutonneuse 


947 

i'^ig . . . . 


915 

Filuriu Bancrofti 


902 

Filariasis 


902 

Fihiiioidea 


902 

I'ildea’ Mediutu 


913 

h’llieie Acid . . . 


535 


.g. 100, REFER TO VOL. II. 
Name 

Page 

Fiiicin . . 

. . 535 

Filix Mas 

533, 194 

Filmaron-Oil 10% 

. . 535 

Filters, Bacterial 

.. 1008 

Filtrate Factor . . 

. . 748 

Filtration, Sterilisation by 

.. 1007 

Finsen Lamp . . 

„ Lomholt Lamp . . 

.. 1062 

.. 1082 

„ Reyn Lamp 

Fir Oils, Douglas 

.. 1062 

. . 273 

Firth’s Green Salve 

.. 397 

Fischer’s Modified Ringer’s 
Solution 

67 

Fish Products, Dctmn. of Iodine 

in 

.. 223 

Fish Liver Extract 

. . 568 

Fish-liver Oils 754, 281, 

284, 769 


„ „ Vitamin A Content 

281, 288, 734, 769 
„ „ Vitamin D Potencies 

281, 288, 760, 769 
Fisk’s Method . . . . . . 954 

Fissan Brand Products . . 380, 397 

„ Ointment . . . . 397 

„ Paste . . . . . . 397 

„ Suppositories . . . . 397 

Fitelson I’est . . . , . . 291 

Fitilin Revitalising Rub 397 

Fixed Oils . . . . 747, 278 

Flagella Stains . . . . . . 982 

Flagellate Diarrhesa . . . . 899 

Flaginac Reaction . . . . 860 

Flake White 310 

Flannel Bandage . . 562, 228 

Flavin, Dctmn. in P'oodstuffs . . 743 

Flavine .. .. .. 123,49 

Flavines, Analysis of Commercial 50 
Flavine-starch Poultice . . 126 

Flavins . . . . . . . , 742 

Flavogcl 127 

Flavotiin . . . , . . 114 

Flavourings . . . . . . 843 

Flea Seed 677 

„ Typhus . . , . . . 943 

Fleming’s Tincture of Aconite 122 
„ Method .. ..982 

Flexible Collodion , . . . 869 

Flexner’s Dysentery 

Bacillus 1047, 898 

Flocculation Reaction (Syphilis) 963 
Flores Caryophylli .. .. 129 

„ Cin;e . . . . 903, 344 

„ Zinci 1015 

P'los Caryophylli .. .. 129 

„ Chamomillce Romanae . . 187 

„ Pyrethri . . . , , . 340 

Flotation Technique . . . . 972 

Flour 814,816 

„ Bleaching of . , . . 818 

,, Confectionery . . . . 824 

„ Confectionery, Orders 

Relating to . . . . 849 

„ Fortification of . . . . 820 

„ <; Hides of .. .. 817 

,, Improvers .. .. 819 
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Flour Milling Processes . . 816 

„ National Mark . . . . 817 

„ Nicotinic Acid in .. 818 

„ Nutritional Qualities of. . 817 

„ Self-Raising . . . . 817 

„ Vitamins in .. .. 818 

Flowers of Camphor . , . . 343 

„ „ Sulphur . . . . 975 

Fluid Magnesia . . . . 682 

Fluidextract. Aconiti . . . . 48 

„ Bellad. Folii .. 103 

„ „ Rad. . . 293 

,, Cannabis. . . , 355 

,» Capsici . . . . 361 

,, Case. Sag. . . 377 

„ „ Aromat. 377 

,, Colchici . . . . 446 

,, Convallariae Radicis 175 
„ Ergotae .. 505, 181 

,, Eriodictyi . . 664 

,, Glycyrrhiza; . . 557 

,, Hydrastis . . 215 

„ Ipecacuanhas 657, 225 

,, Sarsaparillas . . 900 

„ Sennae . . . . 914 

„ Zingiberis . . 1021 

.. 1036 
.. 460 

816, 610 


Fluorazure 

Fluorene 

Fluorescein 


„ Sodium (Soluble) 

816, 327, 548 

„ Test for Bromine in 

Body Fluids . . 666 

Fluorescence Analysis .. 611 

„ Test for Olive Oil 293 
Fluorescent Indicators . . 609 

„ Screens .. .. 1035 

Fluorine and Mottled Teeth . . 857 

„ in Water .. 720, 856 

Fluoro-silica Colloid . . . . 380 

Fluorspar 69 

Fly Agaric 33 

„ Sprays 341 

Fceniculum . . . . 187, 195 

Foenugreek 677 

Foenum-graecum . . . . 677 

Foille . . , . . . . . 48 

Folia Belladonnas . . . . 102 

„ Hyoscyami . . . . 216 

„ Juglandis 379 

„ Menthae Piperitae . . 238 

Folin and Ciocalteu’s Reagent 790 

„ „ Denis’ Method . . 659 

„ „ Wu Method.. .. 696 

„ Modif. Method for Uric 

Acid . . . . . . 660 

Folinerin . . . . . . 490 

Folium Belladonnse .. .. 102 

„ Digitalis .. .. 169 

„ Hyoscyami .. 216 

„ Sennas . . . . . . 348 

,, Stramonii . . . . 353 

Follicle-stimulating hormone . . 840 

Folliculin . . . . . . 722 

Folliculinum Benzoicum . . 724 


e.g, 100, REFER TO VOL. U. 

Name 

Fontana’s Silver Stain . . . . 953 

Food, Alterations in Composi- 
tion due to War . , $48 

„ and Drugs Act, 1938 . . 844 

„ Permitted Preservatives 848 

„ Poisoning . . 846, 874 

ft tf DifFn. from 

Botulism . . 882 
„ Sampling of . . . . 847 

„ .Substitutes . . . . 841 

,, ft (Control) 

Order . . 842 

Foods, Calorie Values of . . 721 

„ Carbohydrates in . . 721 

„ Composition of , . 721 

„ for Diabetics . . . . 333 

„ Dyes used in . . . . $38 

„ Fat Content.*? of . . 721 

„ Heavy Metals in . . 841 

„ Iron Content of .. 719 

„ Proprietary . . . . 381 

„ Protein Contents of . . 721 

„ Vitamin Content of . . 768 

Forapin . . . . . . . . 42 

Forest Yaws .. .. .. 916 

Formadermine . . . . . . 538 

Formaldehyd solutus . . . . 195 

Formaldehyde .. .. 535,195 

„ Assay .. .. 195 

M ft in Tablets 196 

„ m Food . . 838 

„ Fumigators . . 537 

„ and Menthol 

Tablets . . 538 

„ in Milk . . 796 

„ Solution 53.5j 195, 548 

Forraaldehydc-Gclatin Coating 

for Pills , . 826 

Formaldchydum .. 5.35,195 

„ Liquor . . 195 

„ Polymerisatum 538 

ft Solutum . . 196 

Formaldigcn 538 

Formalin . . , . 535, 195 


Formaldigcn 

Formalin 

„ Disinfecting 
FormalinsSpa . . 
Formalised Gelatin 
Formamine 
Formamint Tablets 
Formamol 
Formin . . 

Formitrol Pastilles 
Formol . . 

„ Toxoid 
Formosyl 

Formyl Terchloride 

Formyphenarsine 

Forssman Antibody 

Fortification of Flour 

Fortossan 

Fosfoxyl 

Fotamealo 

Fotamilko 

Fotonemal 

Fou.adin . , 


:s 537 
.. 537 

. , 542 

. . 581 

. . 538 

. . 585 

. . ,581 

538, 397 
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Name 

Fouchet Keagent 
„ Test , . 
Fourneau 270 . . 

„ 309 . . 

Fowler’s Solution 
Fowweather’s Method 
Foxglove Leaf . . 
Fractional Test Meal 
Frailac . . 

Frambcjesia 


Page 
. . 645 

645, 666 
. . 219 

.. 1010 
.. 212 
. . 665 

430, 168 
.. 70S 

. . 382 

. . 992 


Franco-Mitcham Peppermint Oil 239 

Frangula 379 

Frankincense . , . . . . 830 

„ American . . 827 

,, Common . . 827 

Freeman’s Chlorodyne . . . . 397 

Freezing-point (Hortvet) , . 779 

Freezone Corn Remover . . 397 

Frei’s Antigen . . . . . . 922 

„ Test 922 

French Chalk 176 

,, Glossary .. 1093 

„ Green 85 

,, Polish Finish . . . . 166 

Frey’s Hormone . . . . 580 

Friars* Balsam 30 

Friedlander’s Pneumobacillus. . 931 

Frochde’s Reagent .. .. 516 

„ Test for Digitoxin . . 175 

Fromme’s Assay for Strophanthin 355 

Fructamin 24 

Fructolax .. .. 785,397 

h'ructole Carpinie Co. , , . . 397 

Fructopyranose . . . . 439 

Fructose .. 477,167 

„ 'Polerance Test . . 687 

Fruit Juice Substitutes . , 843 

„ Preserving Process . . 109 

„ Pulp, Permitted Preserv 
tives 

Fruits, Canned . . 

„ in Jam . . 

Fruligar . . 

Fuchsin Paint (Castellani) 


254, 548, 840 


,, Aniline Green Stain 

„ Basic . . 

„ Solution, Sulphuroxis 

Fucus 

Fuller Celery Perles 
I'uller’s Earth . . 

„ Inhalant 
,, Method 
I'umigation of Rooms . . 
P'umigators, Formaldehyde 
Fungus Igniarius 
„ Laricis . . 

I'ur Denuatitis . . 

Furan 

Fynnon Salt 


Name 

G.R.H. 141 

G.S. Tablets 

Gabriel’s Formula 

Gaertner Group of Bacteria . 

Galactin 

Galactose Tolerance Test for 
Liver Function . 
„ Tolerance Test (In 
travenous) 

Oalanga - . 

Galbanum 


. . 688 

. . 550 

. . 236 

Galega . . . . . . . . 639 

Galegine . . . . . . . . 639 

Galipoidine .. .. 414 

Gall Stones 648 

Galla 116,44 

Gallate de Bismuth . . . . 107 

Galloway’s Cough Syrup . . 398 

Galvanic Current . . . . 1059 

Galvanism . . . . , . 1059 

Gambir . . . . 669, 44 

Gamboge, Indian . . , . 667 

Ganja 353, 121 

Gar Antiseptic Remedy . . 398 

Gardiin . . , . . . . . 806 

Gardena! 278 

„ -sodium . . . . 280 

Gargarismata 
Hee Index to Vol. I 
Garlic . . . . . . . . 167 

Garrod’s Sulphur Lozenges . . 975 

Gas Gangrene . . 1049, 1051, 903 

„ ,, Antitoxin 

(CEdematiens) 

1050, 908 

„ „ „ (Perfringens) 

1050,905 

„ „ „ (Vibrion 

Septique) 

1051, 905 

„ Poisoning, Arseniuretted 

Hydrogen . . 86 

,, ,, Arsine . . . . 85 

„ „ „ Derivs. 86 

,, ,, Carbon Monoxide 126 

,, „ Chlorine . . 20 

„ „ Flydrogen Cyanide 23 

,, „ Lewisite . . 86 

,, „ Lung Irritants . . 127 

„ „ Mustard . . 360 

,, „ Nitrous Fumes 29 

„ ,, Phosgene . . 127 

„ ,, Sulphur Dioxide 42 

„ ,, Sulphuretted 

Hydrogen 977, 361 
„ „ Vesicants 86, 360 

Gasman’s Drops . . . . 768 

Gastcr Siccala . . . . . . 577 

Gastomag . . . . . . 177 

Gastrexo . . . . . . 577 

Gastric Contents Examn. . . 708 

„ Fluid, Exainn. . . 709 

„ Juice, Digestive Power 712 
Gastrosic Leo . . . . . . 577 

Gauducheau’s Stain . . . . 925 
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Page 

Gauze, Absorbent 

562, 201 

,, „ Ribbon 

562, 201 

,, Boric . . 

. . 35, 9 

Carbolic 

. . 809 

.. and Cellulose Wadding 

Tissue 

563, 202 

„ Chloramine 

395, 132 

,, and Cotton Tissue 

563, 202 

„ Double Cyanide 

591, 206 

„ Iodoform 

641. 134 

„ Picric . . 

1005, 325 

„ Sublimate 

.. 599 

„ Tissue, Absorbent 

.. 563 

Trinitrophenol . . 

.. 325 

Gee’s Linctus . . 

.. 766 

Gefalltes Calcium Carbonat. 

.. 337 

Gelanthum 

.. 1003 

Gelatin Coating, Pills . . 

.. 825 

„ Compound Phenolised 1016 

Detectn. in Condensed 

Milk . . 

.. 801 

„ Formalised 

.. 542 

„ Nutrient Medium 

.. 1000 

Gelatina Animalis 

197 

Soluta Sterilisata 

. . 542 

Gelatinum .. 542.197.715 

„ Codeinae 

. . 442 

„ Glycerinatum 

. . 543 

„ Ichthammol 

.. 622 

,, Zinci 

.. 1015 

.. .. et Ichthanimolis 622 

Gelineau Dragees 

. . 56 

Gdose . . 

, . 154 

Gels 

. . 449 

Gelsemidine 

. . 197 

Gelsemii Radix . . 

546, 197 

Gelsemina 

547, 548 

Gelseminae Hydrochloridum 

. . 547 

Gelseminine 

546, 197 

Gelsemium 

546, 197 

Gelsemoidine . . 

. , 197 

Genasprin 

15, 398 

Genatropine 

. . 240 

Geneserine 

. . 821 

Gen8t k Balais . . 

, . 455 

Genisteine 

. . 455 

Genera Cold Vaccine . . 

. . 1034 

Genoscopolamine 

. . 620 

Gentian Blue 6B 

. . 839 

„ Violet . . 

. . 255 

„ „ Medicinal 

. . 255 

Gentiana 

547, 198 

George Pills 

. . 398 

Geraniol . . 

. . 269 

Geranium Oil . . 

. . 265 

Geranyl Acetate 

. . 251 

„ Tiglate 

265, 251 

Gerber Process , . 

. . 775 

Gerhardt’s Test 

. . 637 

German Berkefeld Filters 

.. 1008 

,, Chamomile Flowers 

. . 187 

„ Glossary 

.. 1096 

Germanin 

.. 1009 

Germicidal Soap P.D. Se Co. 

.. 398 

Germinol . . , , 

.. 387 


.g. 100, REFER TO VOL. il. 


Name 

Page 

Germoicne 

398 

„ Blood Purifier 

and 

Tonic 

. . 398 

Germolels 

. . 398 

Germoloids Suppositories 

. . 398 

Geronic Acid . , 

. . 728 

Gerrard’s Capsicum Wool 

. . 361 

Gestone . . 

. . 730 

Gestyl , . 

. . 844 

Ghatti Gum 

. . 2, 1 

Giardia Intestinulis 

. . 899 

„ Lamblia 

. . 899 

Giardiasis 

899 

Gibb’s Coaguiometer . . 

. . 680 

Gibert’s Syrup . . 

. . 593 

Giemsa’s Injection 

. . S82 

,, Stain . . 

. . 957 

Gilley’s Herbal Laxative 

. . 398 

Gin 

62 

Gingelly Oil 

. . 748 

Ginger . . 

1021, 372 

„ African . . 

. . 372 

„ Cochin . . 

. . 372 

„ Essence 

.. 1021 

„ Jamaica 

.. 372 

„ Limed . . 

. . 372 

„ Mint Tablets . . 

. . 921 

Gingcrin 

.. 1021 

Gitalin . . 

. . 169 

Gitonin . . 

485, 169 

Gitoxin . . 

488, 169 

Gladstone & Fildcs Medium 

. . 998 

Glande Surrenale, Poudro 

. . 139 

Giandiposan (and I'orto) 

. . 996 

Glanduantin 

. . 844 

Glandubolin 

. . 724 

Glanducorpin . . 

. . 730 

Glanduitrin 

. . 832 

Glandulie Rottlcrx* 

535 

,, 'rhyreoideie Siccatas 364 

Glandular Fever 

. . 996 

Glandulax 

. . 520 

Glanduovin 

. . 731 

Glanfel Tablets 

. . 520 

Glascptic 

. . 183 

Glass Electrode 

. . 589 

Glass’s Medium 

. . 894 

Glauber’s Salt . . 

. . 106 

„ „ Exsiccated 

. . 107 

Glaucosan 

. . 137 

Glauramine 

. . 261 

Glaxo, Full-Cream 

. . 382 

„ Sunshine 

. . 382 

Glax-Ovo 

. . 382 

Glegg’s Mixture 

. . 785 

Gliadin . . 

.. 716 

Globin . . 

. . 799 

Globulin in Cerebrospinal Iduid 703 

Globulinas Antidiphthericie 

.. 1039 

Glonoin . . 

, . 709 

Glossary, Dutch 

.. 1090 

„ French 

.. 1093 

„ German 

1096 

„ Italian 

.. 1099 

„ Spanish 

.. 1102 
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Name . Page 

Glossina Palpalis 969 

Gloves, Stenlisation of . . . . 1012 

Glow-Well Liniment . . . . 390 

Gluco-Calcium . . . . . . 340 

Glucodin 476 

Gluco— Fedrin . . . . . . 497 

Glucophyllin , . . . . . 987 

Glucophylline . . . . . . 987 

Glucopyranose . . . . . . 439 

Glucose . . . . 473, 166, 544 

Agur Broth . . . . 999 

„ B-D 476 

„ Broth 999 

,, Confectioners* . . 166 

„ Detmn. of . . . . 167 

„ Litmus Broth. . . . 693 

„ Medicinal . . . . 473 

„ Mixing .. .. 166 

„ Officinal . . . . 473 

,, -Saline Solution . . 476 

,, Tests for, in Urine . . 650 

„ Trypsin Broth . . 999 

„ Vinegar . . . . 834 

p-Glucose-4-a-glucoside . . 439 

Glucosone . . . . . . 639 

Glucosum .. ..476, 165,544 

„ Liquklum . . 476, 167 

Cilue, Heusner’s . . . . 452 

„ Sinclair’s . . . . , . 544 

(ilusidurn .. .. 901,342 

„ Solubile 901,343 

Glutamic Acid .. 716 

„ „ Hydrochloride 59 

Glutamine Hydrochloride , . 59 

Gluten Bread . . . . , . 383 

Glutoid Capsules . . . . 543 

„ Coating, Pills . . . . 826 

Glycerin Blood Agar . . . . 999 

„ Broth 899 

,, Detection of . . . . 198 

,, Extract of Red Bone 

Marrow . . . . 800 

„ Jelly 553 

„ ,, Lubricant .. 554 

„ in I.abour . . . . 553 

„ 'rampons . . 554, 980 

Glycerin-AIconol-Perchloride . . 600 

Glycerinated Calf Lymph . . 1091 

Glycerine Officinal .. .. 198 

Glycerinum . . . . 552, 198 

,, Concentratum 552, 198 

For other Glycerins see Index 
to Vol. 1 

(ilycerite of BorogWcerin . . 35 

(Byceritum Acid. Tannic. . . 114 

„ Amyli .. .. 185 

Glycero-alcohol . . .. .. 554 

Glycero-guaiiicol-ether. . 464 

Glycetol Glycerophosph. . . 47 

„ „ c. Medulla Rub, 47 

„ Hypophosphitis . . 75 

„ of Pepsin . . . . 791 

„ -Soda 808 

GlycGophosphate de Sodium 
Cristullise . . . . 14 


r.g. 100, REFER TO VOL. II. 

Name Page 

Glycerophosphates . . 45, 13 

Glyceryl Trinitrate . . 709, 242 

„ Trinitrate Determina- 
tion in Tablets . . 242 

„ Trioleate . . . . 807 

Glycine .. .. 10,517,458,716 

Glycocoll . . 10, 643 

„ Benzoyl . . . . 31 

„ Trimethyl- . . . . 58 

Glycocoll-methylguanidine . . 643 

Glycogelatin . . . . . . 543 

Glycol 555, 199 

„ Ethylene .. 555,199 

„ Propylene . . . . 555 

„ Trichlorethylidene . . 390 

„ Trichlorobutylidene . . 392 

Glycolactophos . . . . 45, 398 

Glycols 554 

Glycolysis . . . . . . 695 

Glycosum .. .. 473, 166 

Glycosuria . . 627, 650, 695 

GlycothymoHne Solution 990, 399 
Glycuronic Acid . . . . 200 

CBycyrrhiza . . . . 556, 199 

Glycyrrhizin . . . . . . 200 

Glycyrrhizinic Acid . . . . 200 

Glycyrrhizinum Ammoniatum 537 

Glyoxalines, Nomenclature of 454 

Glyphenarsinum . . . . 223 

Gmelin’s Test . . . . . . 645 

Gnoscopine . . . . . . 303 

Goa Powder . . . . . . 411 

Goetsch’s Adrenaline Test . . 993 

Goitre and Iodine . . 49, 644, 719 

Gold 501 

„ Broniide . . . . . . 247 

„ Colloidal 252 

„ „ for Syph. Diagnosis 704 

Cyanide 72 

„ Oxide . . . . . . 601 

Golden Raising Powder . . 843 

„ Santonin . . . - 903 

„ Seal 608 

Gomenol . . . . . . 745 

Gomme Arabique . . . . 1,1 

„ Gutle . . . . . . 667 

,, du StSniJgal .. .. 1 

Gonacrine . . . . . . 128 

Gonadotraphon . . . . 844 

„ S . . . . 844 

Gonadotrophic Factor, Human 

Pregnancy 
Urine 84 1 

,, „ Pregnant 

Mares* 

Serum 842 

„ I-'actors, Prepara- 
tions . . 844 

„ „ Uses,. 842 

„ Hormones 840, 331 

„ „ Assay 331 

Gonadotropin, Assay . . . . 331 

Gonadyl , . . . • . 844 

Gonan . . . . . . • • 844 

Gono-Antipeol 1052 
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Name 


Page 

Name 

Page 

Gonococcus Vaccine . . 


1051 

Green Malachite 

259, 96 

Gonoderm 


1052 

„ Spray, Cheatle’s 

. . 259 

Gonorrhoea 

051 

,907 

Greenfield’s Whooping Cough 

.. Complement Fixa- 


Mixture 

. . 399 

tion in . . 


909 

Greenosan 

. . 336 

Gonosan . . 


458 

Gregory’s Powder 

. . 899 

Gono-Yatren 


1052 

„ Salt . . 

.. 308 

Goober Nut 


747 

Grenadier 

. . 789 

Gorit 


614 

Grenz Rays 

.. 1089 

Gorli Fat 


283 

Grey Oil 

. . 587 

Gorun Cachets . , 


416 

», „ Suppositories 

, . 588 

Gossypii Cortex 


559 

„ Powder 

. . 587 

Radicis Cortex 


559 

Griess-Ilosvay Reagent 

.. 819 

Gossypium 

561, 200 

„ -Romijn Reagent 

.. 243 

„ Absorbens . . 

561 

, 200 

Griffith’s Mixture 

. . 522 

. ,, Acid. Boric. 


35, 9 

Grindelia 

.. 664 

„ Arsenii 


211 

Grindeline 

. . 664 

„ Capsici 


361 

Gripe Water Carminative 


Carbolisatum 


809 

(Woodward’s) 

.. 399 

„ Depuratum 


561 

Ground Rice 

. . 826 

„ Ferri Perchloridi 


527 

Ground-nut Oil 

747, 275 

.. Hvdrarg. lod. 


593 

Growth Hornione 

. . 839 

.. .. Perchlor. 

599 

,, Inhibitors 

.. 475 

„ Purificatum 


561 

„ Stimulators 

.. 476 

„ Stypticum 


527 

Grubler’s Congo Red . . 

. . 253 

„ Terebinthinae 


829 

Guaiacamphol , . 

. . 463 

„ TrinitrophenoUs 


1005 

Guaiaci Resina (and Lig.) 

452, 163 

Gottlieb Method 


776 

Guaiacol (Liq. and Crystals) 


Goudron de Cade 


333 

461, 

154, 548 

„ de Houille . . 


852 

„ Benzoas 

4B3, 548 

„ V^g^tal 

^51 

332 

„ Camphoni; . . 

. . 463 

Goulard’s Extract 


856 

„ Caibonaa . . 463 

155, 548 

,, Lotion 


856 

„ (Jinnanms 

463, 550 

„ Water 


856 

Guaiacum 

452, 153 

Gouttes Ameres de Baum^ 


714 

„ Test for Blood 

. . 683 

Gower’s Hfiemocytomcter Sol. 

673 

„ „ Weber’i! 

. . 646 

„ Method 


674 

Guaiacyl . . 

. . 463 

,, Migraine Mixture 


711 

Guanidine 

. . 390 

Gowland Hopkins’ Method 


660 

Guanine 

. . 459 

Grain Musk 


352 

Guapi Bark 

. . 913 

„ Vinegar . . 


834 

Guarana 

323, 113 

Gram-Eosin Stain 


871 

Guaranine 

. . 321 

Gram’s Iodine Solution 


871 

Guaranteed Acetic Acid (Coutts) 399 

Staining Method in 



Guaza 

. . 353 

Gonorrhoea 

908 

Gui 

. . 456 

Method 



Guimauve 

. . 557 

Jensen’s Modlh. 908 

Guinea-Worm Disease. . 

.. 909 

Granati Fructus Cortex 


789 

Guipsine 

.. 456 

,, Rad. Cort. 

789 

320 

Gulopyranose . . 

.. 440 

Grant’s Test 


573 

i-Gulose 

. . 440 

Granula Acidi Arsenicosi 


211 

Gum Acacia 

.. 1 , 1 

,, Dioscoridis 


211 

„ Animi 

. . 452 

Granules of Aconitine . . 


122 

,, Anti-Smoking 

. , 551 

„ ,, .. Nitrate. . 

122 

„ British 

. . 477 

,, ,, Digiloxin . . 


486 

„ Carob 

. . 1003 

,, de Sulphate d’ Atropine 241 

„ Ghatti (Indie.) . . 

. . 2, 1 

„ ,, „ de Strych- 


„ Indian 

. . 368 

nine . . 

932 

„ Juniper . . 

. . 453 

Granulogen 


782 

„ Opium 

. . 765 

Grape Sugar 


473 

„ Plant 

. . 664 

,» Vinegar . . 


834 

„ Red 

. . 669 

Grasshopper Ointment 


399 

„ Saline-Bayliss 

66 

Green Apiol 


201 

„ -Saline Solution . . 

2 

„ Brilliant . . 

259, 96 

„ Thus 

. , 827 

„ Hellebore Rhizome 


364 

„ Tragacanth 

1UU2, 368 
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Name Page 

Gum Turpentine . . . . 272 

Gummi Arabicum Desenzymatum 2 
„ Eucalypti . . . . 669 

„ Indici . . . . , . 2 

Gun-cotton 869 

Gundel-Tietz Medium . , 895 

Gunn-Venables Method . . 286 

Gunzburg’s Capsule .. .. 712 

„ Test . . . . 709 

Gurjun Balsam . . . . . . 263 

Gut, Japanese Synthetic . . 676 

„ Silkworm 676 

„ Surgical , . . . . . 675 

Gutta, Leaf 360 

„ Percha . . . . . . 360 

„ „ Tissue . . . . 360 

Guttas 

See Index to VoL I 

Gutzeit’s Test 87 

Guycose 464 

Guy’s Citrated Blood Agar . . 998 

„ Fruit Pills . . . . 399 

„ Pill 483 

„ Tonic 399 

Gwathmey’s Oil-Ether Rectal 

Anaesthesia 149 

Gsmaecogen . , . . . . 715 

Gynergcn . . . . . . 508 

Gynocalcion M . . . . 732 

Gynocardia Oil .. .. 751 

Gynoestrol . . . . . . 721 

Gynofort 739 

Crynomin 396 


H.C.l 572 

H.E.B. Simplex . . . , 788 

H- Substance . . . . . . 512 

Haarlem Drops . . . . 829 

Haden’s BufTer Solution . . 876 

Hcemamol 394 

Hiumaphysalis Humerosa . . 949 

„ Leachi . . . . 948 

Hiematein .. 117,674 

Hflomatin 799 

„ Detection in Fseccs . . 707 

Hcematinic Compound . . . . 572 

Haematocrit 672 

Hsematoporphyrin . . . . 800 

Haematoxylin . . , . 117, 605 

Ha.‘matoxylutn . . . . . . 117 

Hjemex 572 

Hjemochromin . . . . , . 572 

Hsemochromogen Crystal Test 684 

Haemocones 394 

Hx*mocytometer . . . . 672 

Ha.‘moglobinometers . . . . 674 

Hatimoglobinum . . . . 799 

„ Detmn. of, in Blood 674 
I I'.emoglobinuria . . , . 878 

Hsemolytic Streptococci . . 955 

Htemophilua Inlluenzai . . 913 

„ Pernwsis . . 1093, 990 


Name ^ Page 

Haemopoietic Factor in Stomach 578 
„ Principle in Liver 573 
Haemopoietin . . . . . , 578 

Hasmopyrrol , . . , . , 800 

Hjemorrhaline 566 

Haemovin . . . . 399 

Haffkine’s Anti-Plague Serum 929 
„ Plague Vaccine . . 928 

Hagedorn and Jensen Method . . 697 

Hair Dyes . . , . . , 5 

Hair’s (Dr.) Asthma Cure . . 399 

„ Asthma Cure Pastilles . . 399 

„ Bronchial Cough Remedy 399 
„ Catarrh Cure Pills . . 399 

,, Liver Pills . . . . 400 

Hdazone . . . . . . 396 

Halcova . . . . . , . . 336 

Haldane Method of Haemoglobin 
Detmn. . . . . . . 674 

Halden’s Emulsifying Base . . 788 

Half-Wave Potential . . . . 601 

Halibol Preparations . . . . 760 

Haliborange . . . . 760, 400 

Halibut Liver Oil 760, 281, 734 
Halides, Detmn* and Detection of 

20,21 

Halidexol 760 

Halimalt 760 

Halisterin . . . . , . 336 

Haliver Malt with Viosterol . . 760 

„ Oil Plain . . . . 760 

„ with Viosterol . . 760 

Haliverol . . . . . . 760 

Halivitan . . . . . . 760 

Halivite . . . . . . 760 

Halmagon Tablets . . , . 400 

Halogen, Microchemical Detmn. 

of 624 

„ Physiological Action of 479 
Halometer . - . . 672, 678 

Halowax 298 

Halphen’s Test . . . . . . 280 

Halycalcyne . . . . . . 760 

Halycitrol . . . . . . 760 

Ham, Permitted Preservatives . . 850 

Hamamelidin , . . , . . 565 

HamamcHdis Cortex . . . . 564 

„ Folia . , . . 564 

Hamamelin 565 

Hamamelis . . . . . . 564 

„ Suppository, Com- 
pound . . . . 565 

Hamilton’s Pill . . . . , . 451 

Hampshire-Page Method for 

Assay of Ergot .. .. 182 

Hand Cream Non-greasy . . 554 

Hanovia Analytic Quartz Lamp 61 2 
Hansen Leprolin . . . . 919 

Hanson’s Thymus Extract . , 850 

Haratox Brand Tablets . . 400 

Hard Soap . . . , 906, 345 

Hardback 859 

Harding Cupper Method . . 688 

Harley’s Three Salts , . . . 400 

Harmaline 894 
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Name 


Page 

Harmalol 


894 

Harmine 


894 

Harmol . . 


894 

Harrington’s Solution . . 


600 

Harris and Ray Method 


670 

Harrison’s Pomade 


400 

Harrogate Salts 


864 

Hartley Broth . . 


1001 

Hartshorn and Oil 


180 

Harvard Liquid 


453 

Hashish . . 

353, 120 

Test for Recognition of 

120 

Hatcher Cat Unit 


173 

Haustus 

See Index to Vol, L 

Haw 


489 

Hay Fever Vaccine 


1052 

Hayem’s Blood Solution 


673 

Hay’s Test 


645 

Hazel Foam 


565 

Heal-all 


859 

Healex Sbol 


400 

„ „ Healing Antiseptic 

400 

Health Resorts . . 


867 

Heat, Sterilisation by . . 
Heath & Heather’s Cat 


1004 

arrh 


Pastilles 


400 

Heavy Metal Antidote . . 


855 

Hebaral Sodium 


275 

Hebra’s Ointment 


88 

Hebula Capsules 


572 

Hegonon 


207 

Hehner’s Test , . 


796 

Heim’s Pill 


484 

Helba 


677 

Helborsid 


364 

Heliotropin 


443 

Helium 


772 

,, and Oxyjgen . . 
Hellebore, American . . 


772 


364 

„ Black 


364 

„ Green 


364 

White 


364 

Helleborein 


364 

Hellebrin 


364 

Heller’s Test 


641 

Helmitol . . 


585 

Helonias 


560 

„ Compound . . 

Hemagulen 


560 


1029 

Hemidesmus 


900 

Hemisine 


132 

Hemlock Leaf . . 


454 

„ Ointment 


454 

„ Spruce 


827 

Hemochromin . , 


533 

Hemo-Cyto-Sol 


217 

Hemoplase 


800 

Hemoplastin 


1029 

Hemostyl 


1029 

Hemp, Canadian 


355 

„ Indian . . 

352. 119 

„ Resin, Acitivity of 


121 

„ Root, American Indian 

35 


Name Page 

Henbane, Egyptian .. .. 617 

„ Leaves .. .. 615 

„ Seed 616 

Henna . . - . . . . . 566 

„ -reng 5 

Henry’s Solution . . . . 686 

Hepa Simplex 572 

Hepamult . , . . . . 572 

Hepar . . - . . . 566, 203 

Heparin 575, 205 

„ Anticoagulant Potency of 205 

„ for Detmn. of Prothrombin 681 

„ Units 575 

Heparmone . . . . . . 572 

Hepastab . . . , . . 572 

„ No. 2 572 

Hepatagen . . , . . . 378 

Hepatex Compound Intra- 
muscular . . . . 572 

„ Oral 572 

„ P.A.F 572 

-T 572 

Hepicoleum 336 

„ Compound Globules 336 

Hepol 572 

Hcpovite . . . . . . 572 

Heprona . . . . . . 572 

Heptane . . . . . . 433 

Heptos 93 

Heptylresorcinol , , . . 898 

Hcrba Hyoscyanri Mutici . . 216 

„ Lobeliae 231 

„ Melissae . . . . . . 743 

Herbalene (Lusty’s) . . . . 400 

Herbile Pills . . . , . . 400 

Herbygrass 747 

Heroin Hydrochloride . . 705, 306 

„ and Morphine Addiction 705 

Hervea 326 

Hcsperidin . . . . 27, 766 

„ Chalconc , . . . 766 

Heterocyclic Compounds, Nomen- 
clature of . . . . . . 451 

Hetol 32 

Heusner’s Glue . . . . 452 

Hexachlorethane . . 373, 134 

1 ; 5-Hexadiyne . . . . 433 

Hcxahydrobenzene . , . , 295 

Hexahydrophthalic Acid . . 449 

Hexahydropyridine . , . . 365 

Hexahydroxycyclohexanc . . 448 

Hcxamethylcnamina .. 581 

Hexamethylenc . . . . 295 

Hexamethylenetetramine 581, 205 

Hexamethylpararosaniline HCi 255 

Hexamina . . 581, 205, 550 


Hexaminc Acid Phosphate 
,, Anhydromethylcnc- 
citrate 

583 

585 


Benzoate 

584 


Camphorato 

584 


Glycocholate 

519 


Insulin 

(>3« 


Salicylate . . 

584 


Sodio-Benzoatc 

584 
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Name Page 

Hexamine Sodium Acetate . . 584 

„ Tribotate . . . . 585 

Hexandione . . . . . . 439 

Hexanastab . . . . . . 276 

„ -Oral . . . . 275 

Hexane 433 

Hexanitrin .. .. .. 515 

Hexazole 349 

Hexobarbital . . . . . . 275 

„ Soluble .. .. 275 

Hexobarbitonum 

275, 99, 457, 485, 550 
„ Solubile 275, 99, 550 

Hexccstrol . . 728, 446, 495, 632 

Hexophan .. .. 416 

Hcxylresorcinol 896, 324, 550 

„ Solution S.T.37 898 

Hexyltan Jelly 114 

Hcy’s Brilliant Green Paste . . 260 

Hiera Picra .. .. .. 169 

Himrod’s Asthma Cure . . 680 

Hinksman’s Asthma Cij?arettes 400 
„ „ Reliever . . 400 

„ ,, SmokinR 

Mixture 400 

Hinton Te^st 962 

Hippuran . . . . . . 653 

Hippuric Acid Test for Liver 
runction . . . . . . 643 


hunction 

Hips 

Hirudin . . 
Histaminse I’hosphas 


Histiiminase 

Hist.aminc 


. . 643 

. . 671 
.. 1029 
510,185 

Acidus 

510 , 185, 550 
.. 512 

510 , 455, 550 


Hydrochloride 
Ionisation . . 
by Iontophoresis . . 
Ointment . . 
in Relation to Blood 
Pressure . . 

Shock 

'Best 


,, Hydrochloride 

Hock 

Hockin’s Remedy 
Hoedemakcr’s Pill 
Hoffmann’s Anodyne . 
Hok Gum 
Hogastrin 

Hoggex 

I lolarrhena 

Holdroyd’s Gravel Pills 
Holloway’s Ointment ar 
Holocain MCI . . 
Holznecht Unit 
I lomatropina 
Homatropina? HUr ! 
I lombreol 
Homocca Ointment 
Moniocyclic Aromatic C 
Nomenclature of 
I lomoflavinc 


512 , 455, 716 
e .. 512 

62 

. . 400 

18 

.. 147 

. . 1002 
. . 577 

. . 577 

. . 665 

. . 400 

ind Pills 400 
. . 432 

.. 1046 
. . 243 

244 , 105, 6S0 


Name Page 

Homogentisic Acid . . . . 655 

Horaopyrocatechin-methyi-ether 459 
Homovir . . . . . . 739 

Hone’s Disease . . . . . . 943 

Honey 478, 168 

„ and Borax . . . . 38 

„ Purified . . . . 478 

„ Water 478 

Hookworm Disease . . . . 873 

Hooper’s Female Pills . . . . 401 

Hopkin’s Method for Detmn. 
of Uric Acid . . . . . . 660 

Hops . . 550 

Horehound . . . . . . 558 

Horgan and Marshall’s Medium 893 
Hormofort Ovarian . . . . 732 

Hormone du Corps Jaune . . 250 

Hormonigen Tablets . . . . 996 

Hormonum Luteale . . . . 729 

Hormotone . . . . . . 996 

„ T 724 

Horrocks’ Water Testing Method 867 
Horse Chestnut . . .. .. 116 

„ Flesh, Sale of . . 846, 849 

„ Serum, Normal . . 1028 

Horsehair, Black . . . . 675 

Horseradish . . . . . . 918 

Horsley’s Wax . . . . . . 786 

Horst’s Eye-Wash .. .. 1018 

Hortvet Apparatus . . . , 779 

„ Freezing Pt 779 

Houbion 550 

Household Ammonia . . . . 180 

Howell Unit . . . . . . 575 

Hoyle’s Modification of Neill’s 

Medium . . . . 894 

„ Pure Vegetable Viscous 

Oil 401 

Huile d’Arachide . . . . 278 

„ de Bouleau . . . . 854 

„ Camphrde . . . . 345 

„ „ Sterilisde In- 
jectable . . 344 

„ Grisc 588 

„ de Jusquiame Composee 616 
„ Mercurielle . . . . 588 

„ d’Olive Neutralisdc ct 

Sterilisdc . . . . 762 

„ de Vaseline Fluide 783, 317 

Huiles Lourdes de P6troIe . . 783 

Hulle’s Soluble Strychnine . . 932 

Human and Humanised Milk 

380, 381, 772 
Humanised Trufood . . , . 383 

Humulvis . . . . . . 550 

Hunter’s Method . . . . 385 

Hurtley’s Test 638 

Hutchinson’s Pills . . . . 588 

Huxham’s Tincture of Bark . . 413 

Hyaline Casts , . . . . . 649 

Hycol 1019 

Hydantoin . . . . 465 

Hydnestryle . , . . . . 750 

riydnocarpus Oil . . 749, 282 
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Name Page 

Hydnocarpus Oil, Ethyl Esters of 

750, 284 

„ for Injection 284 

„ Species of . . 283 

Hydnocreol . . . . • • 750 

Hydracetin 6 

Hydrarg. amido chloridum pulti- 

forme . . . . 590 

„ Benzoas . . . . 590 

„ Bichloratum . . . . 598 

,, Bichloridum . , 598, 208 

„ Bhodatum . . . . 592 

„ Bromidum , . • - 590 

„ Chloratum . . . . 602 

„ Chloridum Corrosivum 598 

* „ Mite, U.S.P. 

602, 209 

„ Cyanidum . . 590, 205 

„ lodidum Flavum 591, 206 

,, „ Rubrum 592, 206^ 

* „ Vir. 594. 207 

„ Nitras . . . . 594 

,, Oxidum Flavum 596, 207 

„ „ Rubrum 597, 207 

„ Oxycyanatum . . 207 

,, Oxycyanidum 597, 207 

„ Peptonas . . . . 598 

Perchlor. .. 598,208 

„ „ Gauze, Lint, 

Wool . . 599 

„ Persulphas . . . • 604 

„ et Potass. lodidum . . 593 

„ Salicylas .. 601,209 

„ „ Neutrale . . 602 

„ Subchloridum 602, 209 

,, „ Duret’s Form 209 

„ „ Finely Divided 209 

„ Subsulphas . . . . 604 

„ Subsulpbid. Nig. . . 604 


Succinimid. . . 
Sulphas 
Sulphid. Rub. 


604, 210 
.. 604 

.. 604 


„ Sulphuretum c. Sul- 

phure . . . . 604 

„ Tannas . . . . 605 

„ et Zinc. Cyanid. . . 591 

Hydrargyrum . . 585, 205, 210 

„ Ammoniatum 589, 212 

„ c. Creta . . 587, 211 

„ Exstinctum . . 588 

„ Oleatum 87, 213 

„ „ c. Morph. 78 

„ M Sulphur. 87 

„ PrsBcip. Album. . 212 

„ Salicylicum . . 209 


Hydrastin 
Hydrastina (Aik.) 
Hydrastinae HCl 
Hydrastinina 
Hydrastininae HCl 
Hydrastis 
Hydrazine 
Hydrentum 
Hydriodic Ether 
H^i’drobromic Ether 


. . 609 

. . 609 

609, 215, 550 

. . 609 

610, 215, 550 

608, 214 
. . 72 

. . 597 

. . 152 

. . 152 


Name , , . Page 

Hydrocarbons, Acetylenic . , 433 

„ Carcinogenic . . 462 

„ Chemotherapy of 477 

„ Nomenclature of 432 

Hydrochinon 869 

Hydrochlorates AJcaloid. Prin- 
cip. Opii . . . . . . 769 

Hydrochloric Acid Milk . . 76 

Hydrocotarnine . . . . 303 

Hydroferrocyanic Acid Test . . 641 

Hydrogen Borate . . . . 34 

„ Cyanide in Industry 23 

„ Ion Conceninition . , 580 

„ „ „ of Blood 591, 679 

„ „ „ Colorimetric 

Detmn. . . 582 


„ „ „ of Common 

Substances 593 
„ „ „ Dclmn. of 582 

„ „ „ EBect on 

Activity of 
Enzymes 591 
„ „ „ Effect on 

Bacteria 1002 
„ „ „ Electrometric 

Detmn. . . 687 

„ „ Indicators . . 604 

„ Microchemical Detmn. 

of 623 

„ Peroxide 612, 216, 1024 

„ „ Mouth-Wash 

Astringent 613 
„ „ Solid . . 614 

„ ,, as Wound 

Antiseptic 1 024 
„ Sulphide . . . . 361 

„ „ Poisoning 361 

Hydrogenium Peroxy datum Dil. 612 
Hydromethoxybenzaldehyde . . 33 

Hydronal . . . . . . 174 

Hydrophobia . . . , . . 936 

Hydfopyrin 19 

Hydroquinone . . . , . . 869 

,, Developers .. 1037 
3-Hydroxyandrostan-17-om‘ .. 450 

17-Hydroxy- A *-a ’.drosten-3-onc 450 
Hydroxybcnzoic Acid . , . . 442 

<j-tlydroxybcnzoic Acid . . 442 

p-tlydroxybenzoic Acid Esters 104, 39 
Hydroxy-cthoxydiethylcther . . 441 

3-Hydroxy- 17-kcto-l : 3 ; 5- 
oestratriene . , . . . . 450 

Hydroxyl Groups, Physiological 

Effect of 478 

Hydroxymethoxybcnzaldchyde 7 
a-Hydroxy« ^-methy lamino- 
propylbenzene 49.3, 445, 471 

Hydroxymethylpentanone . . 3 

p-Hydroxy-ct-meihylphenyl- 
cthylamine HBr .. 188 

a-Hydroxynaphthalene . . 297 

^-Hydroxynaphthalene , , 296 

Hydroxyphenylacetic Acid . , 443 

P-Hydroxyphenylalanine . . 642 

p-Hydroxyphenylethylamine 514 
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Page i Name 


Name Page 

£i-fH>cIroxyphenyi)-isopropyl- 
methykimine . , . . , . 138 

HytlroxyplicnyUrimethylam- 
monium-meiliyl -sulphate, 
Dimvliivi-carbamic Ester of 821 
5*-*il-Hyclrosyprc8nen-3 : 20- 
dione . . . . . . 4S1 

21 -Hydroxy progesterone .. 451 

nydroxyproline .. 716 

Hy ciroxy propane- 1-2-3-trIcarb- 
oxylic Acid . . . . . . 414 

3-Hydroxy- v-pyrone-2 : 8- 

dicarboxylic Acid . . . . 452 

Hyclroxyquinoline . , . . 70 

,, Hulphate . . S58 

Hygenol Fluid Disinfectant . . 1019 
Hyoscina . . . . . . 817 

Uyeascinre HPr . . 618. 217, 550 

liyoscyiirni Folia .. 615,216' 

„ \iutici Herba 617, 216 
„ Semen . . . . 616 

Hyotjcyumina .. .. .. 617 

Hyoscyaminaj IIHr .. 617,217 

„ Sulph. 617,217.550 
Hyajcyanius .. .. 615,216 

Hyperacidity 710 

Hyperbiliruhiniemia . . . , 605 

Hyperchlorhydi iu , . . . 710 

Hypercholesteroluemia . . . . 691 

Hypcrol . . . . . . . . 614 

Hypertonic Powder .. .. 68 

,, Saline Solutiori . , 67 

Hypliogenic Sycosis . . . . 949 

Hypnone .. .. .. 9 

iiypnoticii, Partition CoeiBcienls 

of 476 

Hypoacidjly 710 

llypobroinite Solution . , .. 658 

llypoeldorhydria . . . . 710 

Hypochlorites a« Wound Anti- 
septics . . . . . . 1024 

Hypodermic Tablets .. .. 981 

Hypoluid . . . . . . 183 

ot-l lypophainine , . . . 835 

fi-Iiypophaniine . . . . 836 

1 Ivpophosphiieti, Assay of , . 25 

„ Uses of . . 73 

Hypophysin , . . . . . 832 

Hypophy.sb Cerebri .. .. 831 

Hypotan , . . . . . 13 

Hypotensive Tablets .. .. 712 

I lyjioiensyt . . . . . , 436 

,, Opocrin Brand . . 401 

Hypotonic Saline Solution .. 68 

Hysierionica .. .. 714 

Hyrex Pile Balm ..401 


Name 

Page 

Iboga 

.. 933 

Ibogaine 

. . 933 

„ Hydrochloride 

Ice Cream 

.. 933 

.. 806 

„ „ Sale of 

Iceland Moss . . 

846, 849 

. . 558 

Ichthammol 

621, 217 

,» Tampons 

. . 981 

,, Vasoliment 

.. 622 

Ichtholdine 

.. 623 

Ichthosulphol . . 

,. 621 

Ichthyocolla 

.. 543 

Ichthyol 

. . 621 

Ichthyolsulfonate d’Ammonium 

621. 217 

Icoral 

.. 351 

Icterus Index . . 

.. 886 

Ide Test 

.. 963 

Ideal Warming Liniment 

.. 401 

Idiopathic Steatorrheea 

.. 953 

Idozan . . 

527, 401 

Igepon . . 

. . 908 

Iglodine 

.. 401 

„ Antiseptic Ointment . . 401 

Ignatia . . 

. . 714 

Ignoform Ointmen 

.. 1017 

Ihle's Paste 

. . S96 

Illipe Nuts (and Butter) 

. . 987 

Ilosvay’s Reagent 

.. 053 

Imadyl 

. . 512 

3-Iminazolylcthylamine 

510, 465 

Immature Spirit 

. . 158 

Immidiol 

. . 379 

Immune Globulin in Measles. . 1055 

„ Serum, Poliomyelitis 934 

Immunity 

.. 1022 

Local 

, . 1025 

Immunogens 

. . 1025 

Immunora Cold Vaccine 

.. 1035 

Impedance Angle 

. . 99.3 

Imperial Drink 

. . 118 

„ Yellow 

.. 038 

Impermeable Piline 

. . 563 

Impleto ] 

. . 438 

Improvers (Flour) 

.. 819 

Incretone 

. , 996 

Indian Acalypha 

. . 664 

„ Belladonna 

.. 101 

„ Birthwort 

. . 551 

,, Cerate . . 

.. 401 

,, Copal 

. . 452 

„ Gamboge 

.. 667 

O 


I.H.T. Solution 


1101 

„ Oil of Verbena . . 

. . 743 

l.M.S 


. . 165 

„ Pink 

. . 709 

I.V.S 


.. 1053 

„ Sarsaparilla 

Squill . . 

. , 900 

1 aline No. 8 


.. 1019 

912, 348 

iberin 


.. 524 

„ Tragacanth 

.. 1002 


Gum . . . . 2, 368 

Hemp .. .. 352, 119 

„ Rhizome, White 355 

„ Root, American 355 

Ink Method . . . • 968 

jfalap . . . ■ . • 668 

Liquorice . . . . 557 

Melissa Oil . . . . 743 
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Indian Turpentine .. 273 

„ Valerian . . 1012, 369 

India-Rubber . . . . • • 357 

Indican in Urine . . . . 655 

Indicanuria . . . . . . ^ 655 

Indicarminum . . . . 254, 96 

Indicators 582 

„ Adsorption.. .. 610 

„ Fluorescent . . 609 

„ Mixed . . . . 609 

,, Oxidation Reduction 610 
Indigo . . . . . . 66, 552 

„ Carmine 254,96,463, 552, 

610,839 

„ „ Test . . . . 663 

,, Root . . . . . . 915 

,, Soluble . . . . • . 96 


Indigotin 
Indol Reaction . . 
Indole . . 

Indophenol Test 
Indoxyl 

Industrial Meth. Spirit 


. . 663 

. , 915 

. . 96 

96, 463 
. . 860 
. . 463 

. . 521 

. . 463 
163, 68 
(Acetone- 
free) 163, 68 
(Pyridin- 
ised).. 163 
. . 163 

. . 401 
932, 996 
. . 401 


Industrol .. .. .. 163 

Inecto Rapid . . . . . . 401 

Infantile Paralysis . . 932, 996 

Infants’ Friend 401 

Infectious Diseases Table . , 995 

Infective Mononucleosis , . 996 

Influenza .. 1053, 910 

„ A 910 

„ B 911 

“Y” 911 

„ Vaccine . . . . 1053 

„ Virus .. 1053,910 

,, „ Suspension . . 1053 

„ „ Vaccine .. 1053 

Infra-Red Rays . . . . 1089 

„ -RentgenRays .. .. 1089 

Infundibulin 332 

Infundin . . . . . . 832 

Infundrenalin 137 

Infusa 

See Index to Vol. I 
Inhalants, Muthu’s . . . . 537 

Inhalatio lodi Co 646 

Inhalone. . .. .. .. 314 

Inbibitol Concentrates . . 278 

Injectabile Camphorae TEthereus 344 

Inj. Insulin . . . . . . 218 

„ Parathyroidei . . . . 367 

„ Pituitarii Posterioris . . 330 

For other Injections see Index 
to Vol I 

Injections, Sterile, Dispensing of 1010 
Inorganic Salts in Diet . . 718 

Inositol . . . . . . 448 

„ Hexaphosphoric Acid 90 

Insect Flowers, Ddmatian . . 865 

Insecticides 865, 23, 24, 162, 163, 
165, 196, 242, 341,362 


e.g. 100, REFER TO VOL. II. 

Name Page 

Insecticides, Death- Watch Beetle 295 
„ Derris . . 866, 165 

„ Nicotine . . 867, 242 

„ Petroleum . . . . 786 

„ Pyrethrum in 865, 341 

„ Soaps for . . . . 347 

„ Sodium Silicofluoride 70 
„ Wood-Beetle . . 293 

Insufflationes 

See Index to Vol I. 

Insulin . . . . . . 624, 218 

„ Biological Assay . . 218 

„ Crystalline . . 625, 218 

„ Units .. .. 626,218 

For other references to Insulin 
see Index to Vol I 
Intermedin . . . . . . 837 

Intemol . . . . . . . . 782 

Intradermal Melitene I’est . . 988 

„ Tuberculin Test 

10S5, 782 

Intraspinal Anaesthesia . . . . 426 

Inula 550 

Inulase . . . . . . . . 314 

Invert Sugar . . . . 479, 168 

„ „ Artificial . . . . 167 


624, 218 
.. 218 

625, 218 

626, 218 


„ for Varicose Veins 479 

Invertase . . . . . . 314 

lodalbin . . . . , . 654 

lodamelis . . . . , . 654 

lodamocba . . . . . . 898 

lodargol . . . . . . . . 655 

lodatol . . . . . . . , 650 

lod-Calcium-Diuretin . . . . 984 

lodcalcotheobromine . . . . 984 

lodeol . . . . . . . . 655 

lodermiol . . . . . . 050 

lodcx . . . . . . 650, 401 

„ cum Methyl Siilicyl . . 401 

„ Pessaries . , . . . . 402 

„ Suppositories , . . . 401 

Iodic Acid Test for Acetoacetic 

Acid 638 

lodicin . . . . . . . . 654 


Absorption Test 

in Biological Substances 

Burns 

C.I.S. Method .. 
Colloidal 

Comnoimds for Internal 

Use 

Determination in Soln. 
in the Diet 
Douche . . 
and Goitre 

Intravenous Injection .. 
Ionisation 
Medol Ointment 
Monochloride Method . . 
from Seaweeds . . 
for Skin Sterilisation . . 
'Therapy, References to 
in Thyroid 


642, 219 
.. 638 
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NAME Page 

Iodine 'I'olerancc Test . . 994 

„ Value, Detmn. of in OHve 

Oil .. .. 292 

,, „ of Chaulmoogra Oil 284 

„ ,, of Fats and Oils . . 275 

,, „ of Halibut-Liver Oil 281 

„ „ of Hydnocarpus Oil 284 

„ „ of Paraffins . . 319 

„ Vasoliment . . . . 649 

„ in Water . . . . 857 

„ as Wound Antiseptic . . 1024 
lodinol . . . . . . . . 650 

lodinosol . . . . . . 649 

lodipin . . . . . . . . 650 

Iodised Carbolic Acid . . . . 812 

„ Ethyl Chaulmoograte . , 754 

„ MooKroI . . . . 754 

Oil ..650,220,1041 

„ „ Chlorinated . . 220 

„ Phenol 812 

,, „ Injection, Dilute 812 

„ Starch . . . . . . 978 

„ Table Salt .. 49,16 

„ Throat Loz., Smith . . 402 

„ Tincture of Guaiacol . . 463 

lodobesin . . . . . . 996 

lodobismitol with Saligenin . . 307 

Todo-Cailcine . . . . 324, 552 

Zodo^’Casein . . . . . . 654 

lodochlorhydroxyquinoline . . 861 

lodocholeate 647 

lodo-Eosin 606 

Iodoform . . 640, 134, 652 

„ Gauze .. 641,134 

„ Paste . . . . 641 

„ Tampons . . . . 981 

,, 'rest for Acetone . . 637 

Varnish .. .. 642 

lodoformiuin . . . . . . 134 

lodohydroxyquinoline-sulphonic 

Acid 336, 405 

lodolccithin 771 

lodolysin 918 

lodophthaleinum 816, 327, 552, 1040 
Sodicum .. 327 

„ Solubile . . 816 

lodoprotcin . . . . • . 654 

lodopyrrolum . . . . . . 662 

lodo-Ray . • . . 653, 816 

lodo-Scilline 654 

lodostarin . . . . . . 654 

lodothyroglobulin , . . . 992 

lodoxylum 652, 224, 453, 552, 1039 
lod-Tetragnost . . . . . . 816 

lodum .. .. .. 642, 219 

lolasc 654 

Ionic Medication . . . . 1002 

„ Micelles . , . . . . 449 

„ Product of Water . . 581 

Ionisation, Intranasal . . . . 1007 

,, Medical . . . . 1002 

„ Surgical .. .. 1009 

Ionised Iodine (Molson) . . 402 

p-lonone, Detmn. of in P'lavourings 8 
Ions, with Negative Charges . . 1000 


r. 100, REFER TO VOL. 11. 

Name Page 

Ions, with Positive Charges . . 1065 
„ Properties and Sources of 1004 
Iontophoresis .. .. .. 1002 

Ipecacuanha . . . . 655, 224 

„ Cartagena . . 655 

„ Pulverata . . 657, 225 

Ipecine , . . . . . . , 658 

Ipccopan . . . . . . 658 

Ipomcea . . . . 667, 227 

„ Resin 667 

Ipral Sodium 283 

Ipral-Aspirin Tablets . , . . 283 

„ -Calcium Tablets . . . . 283 

Iridin .. .. .. .. 516 

Iridis Rhizoma .. .. 516 

Iris 516 

Irish Moss .. .. .. 154 

Iron . . 520 193, 501 

„ Alum 172 

„ in Anemia . . . . 531, 532, 719 

„ -Arsenic-Strychnine Com- 
pound G.L. . . . . 216 

„ Colloidal 527 

„ Comps., Detmn. of Traces 

of Pb and Cu . . . . 193 

„ with Copper and Manganese 53 1 
„ Detmn. of . . .. .. 193 

„ in the Diet . . , . 719 

„ Excretion 522 

„ Jelloids 402 

„ Oxide 502 

„ Peptonised, with Manganese 527 
„ „ Solution . . 526 

„ Pero.xide, Soluble . . 528 

„ Pill 522 

„ -Somatosc . . . . 798 

Irene . . . . . . . . 516 

Iron-Ox Tablets . . . . 402 

Irradex 336 

Irradiated Ergosterol . . 327, 756 

Irvona Tablets . . . . . . 402 

Isacen . . . . . . . . 379 

Isaline Special .. .. ..1019 

Isalon . . . . . . . . 502 

Isatin . . . . 96, 403 

Isedrin Compound . . . . 497 

„ Plain 497 

Isinglass . . . . . . 543 

„ Japanese . , . . 154 

Islets of Langerhans . . . . 624 

Isoacidity 710 

Isoatropyl Cocaine .. .. 149 

Isochlorhydria . . . . . . 710 

Isoelectric Point . . 448, 592 

Isoeugenol . . . . . . 374 

Isoflav . . . . . . . . 129 

Isogel Granules . . .. 677,402 

Isolax . . , . . . . . 816 

Isoleucine . . . . . . 716 

Isomyn . . . . . . . * 499 

Isoprene . . . , . . 441 

Isopropyl Alcohol . . 161, 07 

„ „ Regulations 161 

„ -w-crcsol , . . • 443 

isoepinoline , , . . • • 464 
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Isotonic Boric Acid Lotion 
„ Glucose Solution 

„ Sodium Chloride 

Isovalerylnortropeine . . 

Isoxazoles 

Ispaghula 

Husk 
„ Testa 

Istin 

Italian Glossary 
Italo-Mitcham Oil 
Ito-Recnsterna’s Test . . 
Ivax 
Ivestron 

Izal . . .... 

„ Germicidal Antiseptic 
„ Oil Capsules 


Page 
. . 36 

. . 476 

, . 65 

. . 620 
. . 456 

677, 220 
. . 677 

. . 677 

. . 378 

.. 1099 
. . 239 

. . 886 
. . 546 

. . 572 

.. 1018 
470, 402 
. . 470 


J 


Jabdn Castilla . . . . . . 346 

Jaborandi . . . . 824, 329 

Jackson’s Febrifuge . . . . 402 

Jacobs & Hoffman’s Method . - 693 

Jaconettum . . . . 563, 203 

Jail Fever 938 

Jalap, Indian , . . . , . 668 


Root,_ Orizaba 
Spurious 
„ Vera Cruz 

Jalapa 

„ Pulverata 
Jalapas Resina . . 

Jalapinum 

Jalapurgin 

Jam 

' „ Analysis of 
„ Definition of 
„ National Mark Scheme 
„ Preservatives in . . 
Jamaica Dogwood 
„ Pepper 
„ Quassia 
James’s Powder. . 

Jansky Blood Group Classifies 
tion 


667, 227 
.. 666 
.. 666 
666, 226 
666, 227 
666, 227 
.. 667 

.. 666 
.. 826 
.. 829 
827, 849 
.. 828 
.. 831 

.. 560 

.. 376 
.. 550 

195 


1096 


Janus Green . . . . . . 371 

Japan Wax . . . . 787, 318 

Japanese Capsicum . . . . 123 

Isinglass . . . . 154 

Peppermint Oil . . 239 

River Fever . . , . 944 

Star Anise .. .. 186 

Synthetic Gut . . 676 

Jarisch’s Ointment . . . . 868 

Jaundice, Infectious . . , . 988 

Javelle’s Solution . . . . 399 

Jecocin . . . . . . , . 757 

Jecomalt . . . . , . 689 

Jectemia . . . . . . 572 

Jelonet . . 562 

Jelopar 764 

Jenner’s (Dr.) Absorbent Lozenge 
Digestive Tablets . . . . 403 


Name Page 

Jensen’s Modif. Gram Method 908 

Jephson’s Powder , , . . 453 

Jequirity 557 

Jervine . . . . . . 334 

Jests 403 

Jesuit T ea . . . . . . 326 

Jewellers’ Rouge . . . . 526 

Jeyes Fluid .. .. 470, 1019 

While Cyllin . . ..1019 

Jeysol 466 

Jif Neuralgia Powders . . . . 403 

Jocigares 291 

John Bell Tin-Ox Tablets . . 403 

Johnson’s (Mrs.) Soothing Syrup 403 

>, Test 853 

Jonnesco’s Stovaine Caffeine 
Solution . . . . , . 427 

Jordan’s Gin Pills . . . . 403 

Jorissen Test for Salicylic Acid 36 
jorrison’s Reagent . . . . 57 

Juglandin . . . , . . 379 

Jumble Beads . . . . . . 557 

Juniper Berry 743 

„ Oil of . . . . 743, 205 

„ ,, Fictitious . . . . 743 

„ Tar Oil . , . . 853 

„ Wood Oil . . 743, 205 

Juniperus . . . . . . 743 

Juno-Junipah 403 

Jusquiamc 615 

„ d’figypte .. .. 617 

Juvenin 936 

Juvigold Gland Tonic . . . . 403 


K 

K.12 Regulators . . . . 403 

Kafalgol 19 

Kahn Syphilis Test , . . . 961 

Kola Azar . . . . . , 914 

Kaladana <567 

Kaladanaj Resina . . . . 667 

Kaldrox . . .. .. 176 

„ Adsorbent Compound 403 
Kalium Bromalum . . . . 54 

„ Bromicum . . , . 54 

„ Chloratum . . . . 62 

„ Chloricum . , . . 62 

„ Cyanatum . . . . 72 

„ Guaiacol Sulfoniciim . . 155 

„ Jodatum . . . . 49 

„ Jodicum . . . . 49 

„ Sulfoguajacolicum .. 156 

„ Sulfuratiim Crudum 362 

Kalmopyrin IS 

Kaisolac . . . . , . 77 

Kalzana Powder . . . . 403 

„ Tablets .. 77,403 

Kamala 535 

Kamferdraabcr . , . . . . 345 

Kamillosan . . , . . . 1 S7 

Kangaroo Tendon . . . . 675 

Kaolin Mass . , . . . . 176 

„ Poultice .. .. 175 
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Name Page 

Kaolinum .. .. 175,71 

„ Leve . . . . 71 

,, Ponderoaum . . 71 

Kaomin I7t» 

Kapilon . . . . . . . . 26 

Kaposi’s Compound Ointment 297 

Kaputine 403 

Kai'aya Gum . . . . 1002, 1 

Karmoid Tablets . , . . 404 

Karsodrine Inhaler . . 499, 404 

Karsote Inhalant . . . , 404 

Karvol 991 

Kasak 378 

Kasbah Kidney Cure . . . . 404 

Kasena . . , . . . . . 378 

Kastlc-Meyer Test for Blood . . 684 

Kat . . . . . . . . 325 

Kataphoresis . . . . . . 1081 

Kathiolan . . . . . . 865 

Kaur 895 

Kauri Guxn . . . . . . 453 

Kava . . . . . . . . 459 

Kavatel Oil 283 

Kaylene 175 

Kaylene-OI .. .. 176,404 

„ with Phenolphtha- 

kin 404 

„ Saline . . . . 404 

Kay’s Linseed Compound . . 404 

„ Worsdell’s Vegetable Res- 
torative Pills . . . . 404 

Keatings’ Lozenges . . . . 404 

Keith, Kowntree and Geraghty’s 

Method 671 

Kcllcr-Kiliani Test for Digitoxin 1 75 

Keller’s Teat 176 

Kdp 210 

Kelpware , . . . . . 155 

Kcphaklol Tablet.s .. ..404 

Kephalin 1029 

Kephir . . . . . . . . 80 

,, I'erment .. .. 80 

Keph'.r Malt Extract . . 687, 404 

Keratin Coating for Pills . . 826 

Keratinum . . . . , . 826 

Kermes Minerale . . . . 197 

Kerocain 432 

Kcrol Capsules . . 467, 405 

Kerosene . . . . , . 786 

Kesscocide 95 . . , . . . 24 

Kest PIpsom Salt Tablets . , 406 

Keswick’s Pure Vegetable 
Charcoal . . . . . . 40S 

Keswick’s Pure Vegetable 

Charco-Lax Tablets . . 405 

Ketodestrin , . . , . . 725 

Keto-/-gulofuranolactone 21, 440 
„ -/-gulonic Acid . . . . 440 

Ketohydroxya*sinn . . . . 722 

Ketonternia . . . . . . 636 

Ketones Nomenclature of . . 439 

„ Physiological eflect of 479 
Ketonuria . . . . . ■ 636 

Ketosis . . . . . . . . 636 

Keto-steroidw Detmn. in Urine 688 


Name Page 

Kettering Hypertherm. . . . 1080 

Keturex 83 

Kharophen 219 

Kharsulphan 233 

Khat 325 

Khella 320 

Kidney .. .. .. .. 145 

„ Tests 681 

Kieselguhr . . . . 178, 70 

„ Purified . . . . 70 

Kilcrobe 10/12 Black .. ..1019 

Kiliani Test for Digitalin . . 175 

Killgerm „ „ .. ..1019 

Kinectine 876 

King of Deiimark’s Chest Mix- 
ture . . . . . . . . 556 

King’s Method . . . . . . 701 

Kino 668, 45 

„ Bengal 669 

„ Eucalypti . . . . 669, 45 

Kirkpatrick’s Method . . . . 982 

Kirschner Value . . . . 808 

Ki-uma Ointment . . . . 405 

„ Plasters . . . . . , 405 

Kjeldahl Method . . . . 624 

Kline Test 961 

Klotogen . . . . . . 26 

ICnob-root 859 

Kola 325 

Kolpon . . . . . . . . 725 

Kombd Strophanthin . . . . 927 

Kombetin 928 

Kompo 405 

Konrich’s Staining Method . . 974 

Koot Root 503 

Koppeschaar Bromine Solution 323 

„ Process . . . . 323 

Koptalgos 769 

Koray Tablets 405 

Koromex . . . . . . 76 

Koser’s Medium . . . . 889 

Kosotoxin 905 

Kotalko 405 

Koumiss . . . . . . 80 

„ (Artificial) . . . . 80 

Kousso . . . . . . . . 905 

Krabao Oil . . . . . . 283 

iCramer and Gittleman’s Method 896 

„ and TisdalPs Method. . 689 

Krameria . . . . . . 668 

Kramsol 470 

Kraut’s Reagent . . , . 616 

Kreis Test 277 

Kreosote, Morson’s Soluble . . 464 

Kreosotum 459 

Krescone . . . . . . 840 

Kres-Lumin 464 

Kristenson’s Fluid . . . . 873 

Kroenig’s Solution . . , . 427 

Kruschen Salts . . . . . . 405 

Kryofine 732 

Kryptoxanthine . . . . 332 

Kunlmann Microchemical Balance 

622 

Kunth Root . . . . . . 503 
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Page 

Name 


Page 

Kurchi 

.. 665 

Laminaria Digitata 


564 

„ Bismuth Iodide 

.. 665 

„ Tents 


564 

Kuth Root 

.. 503 

Lana 


563 

Kutnow’s Powder 

.. 405 

Lanadigin 


487 

Kytogen 

.. 577 

Lanalol . . 


406 



Lanatosid C 


488 

T 


Lancet Disinfectant Coefficient 

1016 

XJ 


Landsteiner’s Law 


1096 

Labarraque’s Solution . . 

.. 399 

Lane and Eynon’s Method 


800 

Labat’s Cardiac Stimulant 

323 

Lanette Wax SX 


788 

Lac Coactum . . 

80 

Langdale’s Cinnamon Essence 


Lacarnol 

.. 581 

and Tablets 


406 

Lacca 

.. 453 

„ Peppermint Essence 


Lacidac . . 

.. 382 

and Tablets 


406 

Lacmoid 

96, 606 

Lange’s Colloidal Gold Test 


704 

Lacquin 

.. 382 

Langley’s Reaction 


563 

Lactagol 

559, 405 

Lano-Cyllin Ointment . . 


470 

Lactalbumin 

.. 639 

Lanol^ine 


129 

Lactalumina 

.. 174 

„ Hydrat^e 


129 

y-Lactam 

.. 451 

Lanolin . . 


129 

Lactase 

.. 314 

„ Anhydrous 


129 

Lactate de Calcum 

.. 27 

„ Cream . . 


130 

Lactate-Ringer Solution 

79 

„ Toilet . . 


130 

Lactdol Tablets - . 

.. 405 

Lanolinura Hydrarg. . . 


588 

Lactic Acid 

..75, 26 

Lanthopine 


303 

„ „ Bacilli Cultures 

79 

Lapactic Pills . . 


170 

„ „ Ferment . . 

80, 314 

Lapis Divinus . . 


472 

„ Milk 

.. 76 

Lappa 


320 

Lactobacilline . . 

.. 81 

Larch Bark 


8.30 

Lactobyl 

.. 520 

Lard 

131. 64 

Lacto-Calamine 

.. 405 

„ Leaf 


54 

„ -Dextrin . . 

.. 382 

„ Neutral . . 


54 

LactoHavin 

.. 192 

„ Oil 


131 

Lactogen 

.. 382 

Larix 


830 

Lactogenic Hormone . . 

.. 845 

Larostidin 


514 

Lacto-Kaolin . . 

.. 176 

Larysept . . 


431 

Lactomagnesia . . 

.. 683 

Lassar’s Paste . . 


1016 

y-Lactone 

.. 451 

„ Mild Resorcin 


896 

Lactopeptine Elixir 

.. 405 

„ „ Stronger Resorcin 

896 

„ Powder . . 

.. 406 

Laudanine 


303 

„ Tablets . . 

.. 406 

Laudanosine 


303 

Lactophenin 

.. 801 

Laudanum 


768 

Lactose in Urine 

.. 654 

„ Supply to Farmers 

1137 

,, -Bile-Salt-Agar.. 

.. 999 

,, Sydenham’s 


769 

Lactosum . . 477, 167, 552 

Laughing Gas . . 


775 

Lactuca . . 

.. 621 

Laughlen Test . . 


962 

Lactucarium 

.. 621 

Laurocerasus 


73 

Lactylphenetidin 

.. 801 

Lauryl Alcohol . . 


907 

Laevo-Glaucosan 

.. 137 

„ Thiocyanate 


24 

„ -menthol . . 

.. 240 

Lavandin Oil . . 


266 


.. 273 

Lavender, Oil of 

743 

266 

Leevulose Tolerance Test 

.. 687 

„ Spike, Oil of 

744 

266 

,, in Urine 

.. 654 

Laveran’s Stain 


969 

Lasvulosum . . 477. 

167, 552 

Lawes 


1019 

Laigret Vaccine . . 

.. 943 

Lawsonia 


566 

Lait Virginal 

30 

Laxobac Laxative Chocolate 


406 

Laked Blood Mixture . . 

.. 894 

Laxoin . . 


815 

Lalkala 

.. 406 

Lead 

333 

502 

„ Cigarettes 

.. 406 

„ Arsenate . . 

857. 85 

Lambert’s Law 

.. 627 

„ ,, Paste . . 


85 

Lambert-Towns Method 

.. 699 

o in Blood . . 


700 

Lambkin’s Injection . . 

.. 603 

.. Colloidal . . 


858 

Lamb’s Wool . . 

.. 563 

.. Detection of. in Tissues and 

Lamellae 


Excreta 335 

, 667 

Se€ Judex to VoL I 


M „ „ in Water 


855 
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Name Page 

Lead Detmn. of in Organic 

Material . . . . 334 

„ Detrrm. of Traces in Iron 

Preparations .. .. 193 

„ and Mercury Ointment, 

Compound * . . . 595 

,, Oxide 602 

„ Paint 334 

„ „ Regulations . . 334 

„ Poisoning. . 855, 334, 700 

„ „ Blood Changes in 700 

„ „ „ Counts in 677 

„ „ Treatment of . . 855 

Red 858 

„ Salts, Uses of . . . . 856 

„ Selenide, Colloidal . . 858 

„ Sugar of . . . . . . 854 

„ Test for Cystine . . 648 

„ Tetraethyl . . . . 335 


A£. 100, REFER TO VOL. 11. 

Name Page 

Leprosy, Use of Diphtheria Anti- 
toxin in 

Treatment . . 920 

„ „ „ Diphtheria 

Toxoid in . . 920 

„ „ „ Dyes in Treat- 
ment . . 920 


„ in Urine . . 

„ White 

Leaf Gutta 

,, Lard 

Lecithin . . . . 770 

,, (Ovo-).. 

Lecithinol 
Ledger Bark 
Leduc Current . . 

Leech Extract . . 

Leeds Medium 

Lefroy’s Crude Mineral Oil 

Emulsion 

Lc|^al'8 Test 

Leifson*s Desoxycholate Citrate 
Agar Medium 

Leishmania 

„ Brazilicnsis 
„ Donovani . . 

„ Inftmtum . . 

„ Tropica 

Leishmaniasis . . 

„ American Dermal 
„ Cutaneous 

„ Mediterranean . . 

„ Visceral 

Leishman's Stain 
Lemon Cheese, Orders Relating 

to 

,, Citrin . . 

„ Curd, Orders Relating 
to 

,, Eriodictin 

„ Oil 

,j Substitutes 
Lenicet Ointment 
Lenigallol 

Lenirenin Belladonna Ointment 
Lenitive Electuary 

Lentin 

Lentine 

Leo Insulin Retard 
Lepra Reaction 

Leprolin Test 

i^eprosy 

„ Pot. Iodide as Test , , 


Leptandra 

Leptandrin 

Leptazolum 


ment . . 920 

. . 668 
. . 668 
347, 119, 456, 552 


n 677 
.. 855 

.. 858 

. . 856 

.. 858 

.. 854 

.. 648 

.. 335 

.. 667 

.. 857 

,. 360 

54 

770, 310 
.. 552 
771 
.. 412 

.. 1073 
.. 1029 
.. 893 


Leptospira Icterohsemorrhagi® 988 

Leriche’s Method . . . . 434 

Le Roi Albanian Salve. . .. 406 

Lesser Celandine . . . . 566 

„ Galangal . . . . 550 

Lesspert’s Direct Method . . 673 

Lethane .. 24 

Lettuce 621 

„ Opium . . . . 621 

Leucadol . . . . . . 741 

Leucarsone ., .. .. 221 

Leucine . . 643, 716 

Leucocytes, Enumeration of 673, 676 
„ Vital Staining of . . 678 

Levaditi’s Method . . . . 958 


Levant Berries . . . . . . 935 

Levoreninum . . . . . . 132 

Levu-Calcin 340 

Levulose . . 477, 167, 552 

Lewis Lewis’s Drops . . . . 406 

Lewisite 86 

Lextron 572 

Libanol .. .. .. .. 741 

Liboka 933 

Lichen d'lslande . . . . 558 

Lichenin . . . , . , 558 

Licoricine . . , . . . 406 

Liebeimann-Burchard Reaction 692 
Liebermann’s Reaction . . 517 

Ligamenta . . . . . . 227 

Ligamentum Calc. Sulph. 341, 40 
„ Crispi . . 562, 22T 

„ Domettje . . 562, 228 

„ Blast. Adhesiv. 

359, 228 

,, Lanulse . . 562, 228 

„ Lin« . . 562, 228 

„ „ Crudse 562, 228 

„ Pastas Zinci 1016, 228 

„ Sindonis . . 562, 228 

„ Textum Apertum 

■ 562,228 

Ligatures 671 

„ Non-absorbable . . 675 

Light Green 260 

„ S.F. Yellowish .. 839 

,, Oil of Camphor . . . . 351 

„ Treatment . . . . 1082 

Ligroin . . . . . . . . 786 

„ Method for Detctn. of 

T.B 972 

Lily of the Valley Flowers . . 489 

Limaille de Fer. . . . . . 520 

Lime Method of Water Steriln. 866 
„ .Sucrate of . . , . 806 


562, 228 
562, 228 
562, 228 
1016, 228 
562, 228 
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Lime Water .. .. 841.117 

Limestone Phosphate Compound 407 
Lime-Sulphur Solution . . 362 

Limonade Citro-Magnesienne 682 

„ Lactique . . . . 76 

„ Tartro-sodique .. 119 

Limonis Cortex . . . . 247 

„ Sicc 247 

Linalol . . . . . . . . 269 

Linalyl Acetate . . . . 744, 251 

„ Benzoate . . . , 251 

Linase 676 

Lincti 

See Index to Vol. I 
Line-Ration Diet Scheme . . 628 

Liniment. Aconiti . . 121, 48 

„ „ Assay of . . 48 

„ Bellad. . . 293, 104 

„ Chloroformi. . 405,133 

For other Liniments see Index 
to Vol I 

Linseed . . . . . . 676, 228 

„ Meal .. .. 676,229 

„ Oil . . . . 676, 280 

„ „ Boiled .. .. 677 

„ „ for General Purposes 280 

„ ,, „ Paints . . 280 

„ ,, Sow . . . . 906 

„ Plant, Toxicology of . . 676 

„ Tea 676 

Lint . . . . . . 563, 202 

Linteum Absorbens . . 563, 202 

„ Acid. Boric 35,10 

„ Can)tum . , . . 563 

„ Euflavinffi . . 127, 52 

„ Hydrarg. Perchlor. . . 599 

„ Phenolis . . . . 809 

„ Stypticum . . . . 527 

Lintner Value 235 


Linum . . 

„ Contusum 
Lipamensin 

Lipase 

Lipiodol 
Lipocaic 
Lipoids . . 

Lipoiodine-Ciba 
Lipo-Lutin 
Lipolytic Ferment 
Lipovaccine 
Liquefied Phenol ' 
Liquemin 

Liqueur de Labarraque 

Liqueurs 

Liqufruta 

Liquid Belladonna Plaster 
„ Glucose 

„ Parogen 

„ Soap 

Liquor .ffithyl Nitritis Cone. 
„ Ammon. 

>1 „ Acet. Dil, 

» », „ Fort, 

f, „ Aromat. 

' >, „ Carbonatis . 


676, 228 
676, 229 
. . 732 

777, 314 
. . 650 

. . 777 

. . 310 

. . 654 

. . 730 

.. 314 

.. 1064 
. . 812 


e.g. 100, REFER TO VOL. II. 

N^uvie Page 

Liquor Ammon. Dll, .. 180,72 

„ „ Fortis. . 180, 72 

„ Argent. Nit. Ammoniacalis 82 

„ Arsen 212, 84 

„ „ et Hydrarg. lod. 214, 84 

„ Bism. et Ammon. Cit. 

303, 106 

„ Calciferolis . . 330, 758 

„ Calcii Hydroxidi 341,117 

„ Carbonis Detergens 853, 407 

„ Cresol. Sap. 465, 167, 1018 

„ Diodoni . . 224, 453, 1039 

„ Epinephrin. Hydrochlor. 

133, 64 

„ Ergosterol. Irradiat. 330, 758 
„ Ferri Chloridi .. 528, 189 

„ „ Perchlor. 528, 189 

», » » Fort. 528, 189 

„ „ Sesquichlorati 528, 189 

„ P'ormaldehyd. .. 535, 195 

„ Glycerylis Trinit. 711,242 

„ Hepatis . . . . 568, 204 

„ Hydrarg. Perchlor. 600, 208 
„ Hydrogenii Dioxidi . . 216 

» „ Perox. 612, 215 

» lodi 221 

„ „ Aquosus . . 647, 220 

„ „ Dccolorat. . . 648, 221 

„ „ P'ortis ..648,220,221 

„ „ Mitis . . 648, 221 

„ „ Simplex . . 648, 221 

„ Magnes. Bicarb. 682, 232 
„ n Citratis 682, 11 

„ Morph, Hydrochlor. 702, 308 

,, Natrii Silicici . . . , 71 

„ Parathyroidei 1000,367 
„ Plumbi Subacet. Fort. 

856, 333 

„ Pot. Arsenitis . . 212, 84 

„ „ Hydroxidi . . 864, 338 

,» Ouininae Ammoniatus 886, 1 43 

„ Sod. Chlorinat. Chir. 400, 19 

„ „ Hydroxidi . . 352 

„ Strych. HCl . . 931, 246 

„ Tinctorium .. 257, 1026 

„ Tribromoiethanolis . , 65 

„ Vitamin. A Cone. 334, 729 
„ D Cone. 330, 768 
», „ A et D Cone. 

335, 730 

„ Vitaminse-A . . 334, 290 

For other Liquors see Index to 
Vol I 

Liquorice 557,109 

„ Indian . . . . 557 

„ Juice . . , . 557 

„ Powdered .. .. 199 

Lirimin . . . . . . . . 573 

Listerine Antiseptic . . . . 407 

Lister’s Salt 591 

„ Sulphochrome Catgut 673 
Litharge . . . . 857, 602 

Lithii Acetylsalicyl. . . 19, 229, 652 

M Benxoas , . . . 678, 229 

,, Bromi^. * . . . 54, 229 



INDEX 


1165 


FIGURES IN HEAVY TYRE, e.g. 100, REFER TO VOL. il. 


N’AMF 

Page 

Lithii Carbonas 

678, 230 

„ Chloridum 

679, 230 

„ Citras 

679, 230 

„ Efferv. .. 

. . 679 

„ Formas . . 

43 

„ Guaiacas . . . . 

. . 679 

„ Hippuras.. 

32, 679 

„ lodidutn . . 

48, 230 

„ Phenylcinchoninas 

. . 416 

„ Salicylas 

96, 230 

Efiferv. . . 

96 

„ Sulphas . . 

. . 679 

„ Tartras Acidus . . 

.. 679 

Lithium 

678. 229 

,, Antimony-thiomalate 199 

,, Ionisation 
Litmopyrine 

.. 1065 

19 

Litmus and Solution . , 

96, 606 

Little Movies . . 

407 

Livadex . . 

. . 573 

Liver 

566, 203 

„ Extract . . 

567. 204 

„ Detmn. of Ribo- 

flavin in 

.. 744 

„ „ Fish , . 

. . 568 

„ „ Fraction AS 

.. 573 

» G 

.. 567 

„ „ Home-made 

.. 567 

„ Extracts, Parenteral 

.. 569 

„ Filtrate Factor . . 

.. 748 

„ Function Tests . . 

643, 654 
685, 688 


„ Iltemopoietic Principle of 573 
„ Preparations, Proprietary 571 
„ „ Standardisation for 

Use in Anaemia 568 
,, of Sulphur . . . . 864 

Livcroid . . . . . . 573 

Livogen . . . . . . . . 573 

Livron . . , . . . . . 573 

Lixen .. .. 915,407 

Lloyd’s Reagent . . . . 652 

Loa Loa 903 

Lobelia 679, 231 

Lob(4Iie Enfl^e 231 

Lobdin Ingelheim , . . , 681 

Lobeline 681 

Lobelinum Plydrochlor. 680, 232 

Lobulina . . . . . . 779 

Local Immunity . . , . 1025 

Locatelli’s Balsam . . . . 830 

Locosthetic 425 

,, Modified . . . . 425 

Lodal 611 

Lodynic 764 

„ Unguentum Rubefacicns 101 
Locftier’s Blood Serum . . 998 

„ Modified Antiformin 

Method . . . . 971 

Loew’s Theory of Physiol. Action 474 
Ldftler’s Paint . . . . . . 696 

Logwood , . . . . - 117 

Lombio . . . . . . . . 407 

„ Suppositories . . . . 407 

Lomholt’s Ointment . . . . 864 


Name 
Lomolo .. 
Lonchocarpus 
London Paste 
Long Pepper 


Page 
, . 860 
.. 163 

. . 864 

365, 123 


Long’s Synthetic Medium . . 976 

Lopion , . . . . . . , 251 

Lorol, Sulphonated . . . . 908 

Lotiones 

See Index to Vol. I 
Lowenstein-Jensen Medium . . 976 

LoxaBark .. .. .. 412 

Lozenge Bases . . . . . . 983 

Lozenges 983 

See also Trochisci 

Lubisan . . . . . . . . 898 

Lubricant, Catheter .. .. 812 

„ Glycerin Jelly . . 554 

„ Oil 811 

Lubrokal 281 

Luctin . . . . . . . . 1003 

Lugol’s Solution . . . . 647 

Lukrabao . . . . . . 752 

Luma Anti- Rheumatic Com- 
poimd . . . . 407 

Luminal . . . . 278, 485 

„ -Sodium . . . . 280 

Luminescence Test for Blood . . 684 

Luminous Paints . . . . 1032 

Lumisterol 327 

Lunar Caustic 203 

Lunargen 207 

Liind’s Oil .. .. .. 811 

Lung Irritant Gases . . . . 127 

Lupulinum . . . . . . 550 

Lupulus 550 

Liasty Brand Garlic Tablets . . 407 

Luteal Honnone . . . . 729 

Luteinizing Hormone . . . . 841 

Luteoantin . . . . . . 844 

Luteostab . . . . . . 730 

Lutocyclin Ampoules , . . . 730 

„ Ord. 731 

Lutogyl Ampoules . . . . 730 

„ Tablets .. ..731 

Lutren . . . . . . • . 730 

Lyco Yeastlets . . . . . . 407 

.. 185 

. . 996 

. . 923 

. . 921 

. . 921 

. . 469 

. . 835 

. . 716 

465, 157 
.. 1018 

.. 1025 

.. 407 

. . 355 


Lycopodium 

Lydin 

Lygranum 

Lymphogranuloma Inguinale 

Lymphopathia Venereum 

Lysantol 

Lysasthmin 

Lysine . . 

Lysol 

j. Disinfectant Action of 
„ for Skin Sterilisation 
Lysolats . , 

Lytta 


M&B 125 
„ 137 

» 693 
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M & B 693 Soluble . . . . 967 

„ 760 969 

M.O. Magnesia .. .. 410 

Mac Throat Sweets . . . . 407 

McCance & Shipp’s Method . . 694 

McClure Ephedrine Nasal Catarrh 

Specific,. .. 408 

MacConkey’s Glucose Broth . , 859 

„ Litmus Bile Salt 

Glucose Broth 859, 998 
„ Neutral Red Bile 

Salt Agar 860, 999 

McCrorie’s Stains . . . . 983 

Mace . . . . . . 376, 241 

„ Butter . . . . . . 375 

Machado Reaction . . . . 885 

Mackenzie’s Eye-Wash . . 599 

Mackintosh Sheeting . . , . 358 

Maclagan’s Test . . , . 149 

Maclean Brand Stomach Powder 407 
„ „ „ Tablets 407 

Maclean’s Method for Blood 
Sugar Detmn. . . . . 695 

Maclean’s Powder . . . . 302 

McLeod’s Medium . . . , 893 

Madeira . . . . . . . . 62 

Magaspirin - . . . . . 20 

Magenta . . . . 254, 94, 840 

Magisal 20 

Magisterium Bismuth! . . . . 312 

Magma Bismuthi . . . . 308 

Ferri Hydrox. . . 210 

Magnesias . . 683, 232 

Magnesia Cream . . . . 683 

Fluid . . . . 682 

Levis . . . . 683 

Mixture . . . . 233 

„ Ponderosa . . . . 683 

Magnesii Acetylsalicylas 20, 552 

Benzoas . . . . 29 

Borocitras . . . . 40 

Bromid 54 

Camphorsulphonas .. 347 

Garb 681, 232 

„ Levis .. 681,232 

„ Pond. . . 681, 232 

Cmoridum . . . .62, 19 

Citras , . . . . , 682 

Citric. Sicc 682 

Formas . . . . 43 

Glycerophosph. 46, 13 
Hydroxidum. . 682, 232 

Hypophosph. . . 74 

Hyposulphis . . 109 

Lactas . . . . 683 

Oxidum . . 683, 232 

„ Leve 683, 232 

„ Pond. 683, 232 
Perboras , . . . 39 

Peroxidum . . . . 614 

Phosphas . . 683, 34 

Ricinoleas . . . . 763 

Salicylas . . 96, 37 

Silicas .. .. 177 

Sulphas . . 684, 40 


C.g. 100, REFER TO VOL. II. 

Name Page 

Magnesii Sulphas Efferv. . . 686 

„ „ and Ethylene 

Glycol Paste 687 
„ „ Exfiicc. 686, 41 

„ Thiosulphas . . . . 109 

„ Trisilicas .. 177,232 

Magnesii 178 

Magnesium . . 681, 232, 502 

„ Ammonio-Sulphate 

Solution . . . . 233 

„ Detmn. of . . . . 234 

„ in Diet . . 720 

„ Ionisation . . . . 1065 

„ Oxide . . , . 503 

„ Oxydatum,. .. 232 

„ -Perhydrol.. .. 614 

„ Pyrophosphate . . 233 

„ Subcarbonicum . . 232 

„ Sulfuricum Siccatum 41 

Magneson . . 233 

Magnocarbon . . . . . . 614 

Magnol 784 

Magnozon 614 

Magsorbent .. .. .. 177 

„ Atropine Tablets . . 178 

„ Glucose Granules 

and Tablets . . 408 

Magsyn 20 

Ma-Huang 492 

Maidis Stigmata . . . . 321 

Maize Oil .. .. 762,295 

„ Starch .. .. 185,75 

Mai de Caderas. 969 

Malabar Nut Lieaves . . . . 664 

Malachite Green 259, 96, 552 

Maladie de Bradford . . . . 1031 

Malaquin’s Colour Test . . 248 

Malaria 923, 096 

„ Relapses, Treatment of 875 
„ Therapy of G.P.I. . . 794 

Malarial Hsemoglobinuria . . 878 

Malassez Spore . . . . . . 871 

Male Fern .. .. 533, 194 

„ „ Liq. Ext. of , . 534 

„ Gland Products, Proprietary 739 
Hormones 734, 250, 493 

Malignant Pustule . . . . 1030 

Malonal 264 

Malonurea . . . . . . 264 

Malt Extract . . . . 687, 234 

„ Extracts, Bakers* and 

Veterinary. . 238 

„ „ Designations and 

Definitions . . 237 

„ „ Diastatic Value of 235 

„ „ Lintner Value of 235 

„ „ Methods of 

Analysis . . 235 

„ „ National Mark 

(Pharmaceutical) 237 
„ „ Pharmaceutical 237 

„ Flours 238 

„ Vinegar . . . . 833, 834 

Malta Fever . . . . . . 986 

Maltine . . 687 
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Name 

Page 

Name 


Page 

Malto-Dextrin 

690 

Marigold Flowers 


363 

Maltosan 

688 

Marihuana 


352 

Maltosum . . 689, 43J 

, 554 

Marmalade, Definition of 


849 

Maltum 6S7, 234 

Marmd’s Reagent 


616 

Mamba Venom 

1070 

Marmite . . 


385 

Manchester YeHow 

838 

Marmola Antifat Tablets 


408 

Mandecal 

84 

Marris’s Atropine Test 


980 

Mandolin’s Reagent 

516 

Marron d’Inde . . 


116 

Mandclix 

83 

Marrubium 


558 

Mandler Filters . . 

1008 

Marshall’s Lysol 


466 

Mandl’s Paint . . 

649 

„ Method 


700 

Mandragora 

123 

Marsh-Berzelius Process 


87 

Mandrake 

123 

Marshmallow . . 


557 

„ American . . 

859 

„ Pastilles . . 


558 

„ English 

122 

Marsh's Test 


87 

„ False 

123 

Martin’s Bandages 


358 

Manetil . . 

581 

Martius Yellow 


838 

Manganese . . . . 690, 503 

Marylebone Cream 


747 

„ Colloidal . . 

694 

Mason’s Herb or Botanic Beer 

408 

„ in the Diet. . 

720 

Mass Action, l.aw of . . 


580 

„ Dioxide 

503 

Massa Fcrri Carbonatis 

522. 187 

„ Poisoning . - 

690 

Hydrargyri 


588 

„ and Thyroid Ircat- 


Massicot., 


857 

ment 

693 

Mastic . . 


4.53 

Mangani Butyras 

690 

„ Test 


705 

„ Carbonas 

691 

Mastiche 


453 

„ Chloridum 

691 

„ Chlorof. 


405 

,, Citraa 

691 

Mata-perros 


714 

,, ,, Soluble 

11 

Matd 


326 

Dioxidum Pra*cip. . . 

691 

Matricaria 

187. 77 

,, Glycerophosphas 46, 13 

Matronax 


732 

„ Hypophosphis 691, 28 

Matthew’s Fullers Earth Cream 

408 

„ Peroxidum Pnecip. . . 

691 

Mature Spirit . . 


158 

„ Sulphas 

691 

Mauveine 


840 

Manganum . . . . 690, 503 

„ Hydrochloride 


591 

Manilla Grain . . 

747 

Maw Oil 


762 

Manna . . 

477 

May Apple Root 


859 

Mannito 

477 

Mayer’s Injection Formula 


810 

Mannitol 

477 

„ Reagent 


208 

„ Nitrate 

515 

Meadow Saffron 


445 

Mannitylis Hexanitras 515 

,554 

Meadowsweet . . 


569 

Manson-Schwarz Stain 

877 

Mean Lethal Dose 


172 

MansoiTs Staining Method . . 

925 

Measles 

1053 

996 

Mantoux’s Test 

1085 

.. Adult Serum . . 


1054 

Manufactured and Pre-Packed 


„ Antistreptococcal Serum 

Foods (Control) Order 

850 



1056 

Man-Zan Pile Remedy 

408 

Convalescent Serum . . 

1054 

Mapharsen 

234 

„ Immune Globulin 


1055 

Mapharside 

234 

„ Parental Blood in 


1055 

Maranta .. .. 185.76 

„ Placental Extract in 


1055 

Marble Arrowroot 

75 

„ Seroprophylaxis 


1053 

Marcussen’s Ointment 

864 

Meat Extract , . 

798, 316 

Margarine 

813 

„ Detmn. of Constits. 

316 

„ Analysis of . . 

814 

.. Juice 


798 

„ Butter Fat in 

809 

Permitted Preservatives in 

849 

„ Manufacture of 

813 

Mcchoacan Noir 


666 

„ Permitted IVeserva- 


Mecholyl 

, , 

14 

tives in 

849 

Meconic Acid . . 


452 

„ Sale of 

846 

Meconidine 

, , 

303 

„ Vitamins in 

814 

Mcconin.. 

. . 

303 

Margosa 

548 

Meconoidin 

. , 

303 

Maricnbad Antiobesity Tablets 


Medicated Chocolate Cakes 

. . 

408 

108 

408 

Medicinal Charcoal 

366, 

124 

„ Salt 

108 

„ Dyes 

. . 

94 

„ „ Tablets 

108 

„ Gentian Violet 


255 
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Medicinal Glucose . . . . 473 

,, „ (Anhydrous) 473 

„ Yeast . . . . 384 

Medicine Stamp Act . . . . 376 

„ Stamp Duties, Select 

Committee on . . 376 

„ Stamp Duty 

375, 376, 377, 378 
„ and Surgical Appliances 

(Advertisement) Bill 375 
Medilax Laxative Pellets , . 408 

Medind 267 

Mediterranean Fever . . . . 947 

Medulla Rubra . . . . . . 800 

M^^son Bismuth Dyspepsia 

Meggezones . . . • . . 408 

Meglin’s Pills 017 

Meinicke’s Modifn. of S.R. . . 963 

Mel 168 

„ Boracis . . . . . . 38 

„ Depxiratum .. 478, 167 

„ Despumatum . . 478 

Mdanuric Fever . . 878 

Melba Iodised Throat Tablets . . 408 

Melissa Herb . . . . . . 743 

„ Oil, Indian . . . . 743 

Melitene Test . , . . . . 988 

Melitensis Fever . . . . 986 

Mellin’s Food 382 

Melograno , . . . . . 789 

Melon Pumpkin Seeds . . . . 905 

Melting-Points of Fats and 

Waxes . . . . . • 318 

Meltzer’s Catheter Lubricant . . 812 

Menadionum . . - . . . 764 

Menaphthonum 461, 554, 764 

Menci&re’s Solution . . . . 642 

Mendaco 409 

Menformon , . . . . . 725 

Meningococcal Complement Fix- 
ation Test . . 884 

Meningococcus . . 1035, 883 

„ Antitoxin (Ferry) 1036 

„ Toxin .. .. 1037 

Menocrin Tablets . . . . 732 

Menolysin . . . . . . 936 

Menopax Tablets . . . . 409 

Mensal PiUs 409 

Mentex 409 

Mentha Piperita . . 745, 238 

„ Pulegium . . . . 746 

„ Viridis . . . . 745, 240 

p-Menthadiene-6-one . . . . 448 

p-Menthadienes . . 447, 448 

p-Menthan-1 : 8-diol . . . . 448 

Mcnthan-1 ; 8-diol Anhydride 742 
p-Menthan-3-ol . . 694, 447 

P-Menthane . . . . . . 447 

p-Menthen-3-one . . . . 449 

Menthofax 101 

Menthol . . 694, 240, 447, 654 

„ Racemic, Synthetic . . 240 

„ Snuff 695 

„ Synthetic Racemic 240 


e.g, 100, REFER TO VOL, 11. 

Name Page 

Mentholated Bronchial 

Lozenges . . . . . , 409 

Mentholatum Antiseptic Nasal 

Liquid 409 
„ „ Balm 409 

Menthols, Mixed Isomeric , . 240 

Menthone, Detmn. of . . . . 239 

Menthophenol • . . . , . 695 

Menthyl Acetate . . 744, 251 

„ Valerianate . . . . 696 

Menyanthes Trifoliata . . 550 

Menyanthin . . . . . . 550 

Mepacrina: Hydro chloridum . . 

890, 143, 554 
„ Methanosulphonas 

892, 144, 554 
Mepacrine . . . . . . 467 

„ Action of . . . . 481 

Merbaphenum . . . . . . 605 


Mercurgan . . . . . . 607 

Mercurial Cream . . . . 587 

Ointment, Mild . . 589 

„ Strong . . 589 

Ointments, Assay of 21 1 
Poisoning, Treatment 586 
„ Wash, Black . . 603 

Mercuric Ammonium Chloride 589 
Benzoate . . . . 590 

Bromide , . . . 590 

ckoride 

„ Reagent 
Cyanide 
Iodide 
„ Wool 

Nitrate Ointment . . 

Oleate Ointment 
Oxysulphate 
Sulphate 

Mercurin 
Mercurius Dulcis 
Mercurochrome, Alkaline-Per- 
manganate Oxidation Assay. . 
Mercurochrome, Biological Assay 213 
Mercurochromum 60S, 213, 554 
Mercurocol . . . . . . 605 

Mercurome . , . . . . 605 

Mercurous Chloride . , 602, 209 

„ Iodide, Green . . 594 

„ „ Yellow 

„ Nitrate 

Mcrcuro-Zinc Cyanide 
Mercury . . 

„ Amalgam 
„ Bichloride Tablets . 

„ Biniodide 
„ Compounds for Skin 

Sterilisation . . 1026 

Cyanide . . 590, 554 


598, 208 
.. 516 

.. 205 

592, 206 
. . 593 

.. 594 

87 
604 
.. 604 

.. 607 

602 


214 


591 
594 

. . 591 

585, 210, 504 
589 
601 

592 


Detection of . . 
Determination of 
Imidosuccinate 
Ionisation 
Oxide 

Oxycyanide . . 
Peptonate 


210 

210 

604 

1065 

504 

554 

598 
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Mercury Protoiodidc . . . . 594 

„ Salicylarsonate . . 217 

„ Salicylate . . . . 554 

„ Succinimide . . 604, 554 

„ Sulphate Ethylene- 

diamine . . . . 601 

„ Vapour Lamp 612,1083 

„ and Zinc Cyanide Cream 591 

>> ») „ ,» Lotion 591 

M „ »» , »» »» Paste 591 

See also Hydrargyrum 
Merfenil . . . . . . 59s 

Mersagel . . . . . . 596 

Mersalylum . . 607, 214, 444, 554 
Merthiolate . . . , . . 602 

„ Cream .. ..602 

„ Suppositories . . 602 

Meso Chloroacridine . . . . 467 

Mesotan 101 

Mestrezat’s Method . . . . 702 

Mesulphen . . 977, 362, 464, 554 

Mesurol 310 

Meta Fuel . . . . . . 541 

„ „ Poisoning I’reutment 541 

Metacresol .. 465, 156 

Metadiaminobenzene HCl . . 5 

Metadiazine 457 

Metaldchyde .. .. 541, 564 

Metallic Bromides . . . . 16 

„ Chlorides . . . . 18 

Iodides .. .. 14 

Metals, Action of Acids on . . 497 
„ Heavy, in Foods .. 841 

Metanium Ointment . . . . 409 

Metaphedrin Inhalant No. 99 497 

Metaphen 606 

Metaphenylenediamine HCl . . 5 

Metaphosphoric Acid . . . . 32 

Metaphyllin 986 

Metarsenobillon . . . . 233 

Metatone . . . . , . 46 

Metchnikofl’s Treatment . . 79 

Methaemoglobinaemia . . . . 674 

Methane 432 

Methanol . . . , 162, 68, 436 

Methedrine . , . . . . 502 

Methenamina . . . . 581, 205 

Methexenyl . . . . . . 275 

„ Sodium .. 275 

Methionine .. 716,717 

Methoxyacet-iJ-phenetidin . . 732 

Methoxyallylphenol .. .. 374 


Methoxy-(w-diethyiamino- a- 
methylbutyl)-aminoquinoline 

144, 465 

Methoxyethane . . . . 437 

Methoxymethyl Salicylate . . 101 

/>-Methoxypropenylbenzene . . 187 

6-Methoxyquinoline-4-carboxylic 

Acid .. 465 

Methyl Acetyliodosalicylate . . 20 

„ Alcohol . , 162, 67 

„ ,, in Galenicals . . 64 

„ ?«-Amino-/>-hydroxyben- 

zoate . . . . 432 


e,g. 100, REFER TO VOL. II. 

Name Page 

N-Metbyl Amphetamine . , 502 

Methyl Cellulose . , . . 492 

„ Chalcone . . . . 766 

„ Green 260 

„ Hydroxybenzoate 104, 38,556 

„ Iodide 153 

„ Morphine . . . . 441 

„ Orange . . . . 606 

„ Phenylchinolincarbonate 417 

„ Phenylcinchoninate . . 417 

„ Red 607, 889 

„ „ Reaction , . . . 889 

„ Rosaniline , , . . 255 

„ Stannic Iodide, . . . 1020 

„ Testosterone . . . . 738 

Violet . . . . 255, 95, 840 

Methylacetanilidum . . 4, 2, 566 

Methylaminoacetocatechol . . 137 

Methylaminoacetpyrocatechin 138 

Mcthylarsinate de Sodium . . 92 

Methylarsine . . . . . . 469 

Methyl-Aspriodine . . . . 20 

„ u Balm . . 20 

„ „ Liniment . . 20 

Methylated Ether . . . . 146 

„ Spirit Drinking . - 164 

Methylated Spirits . . 163, 68 

„ „ Regulations 164 

„ „ (Ssue by Retail) 

(Scotland) Act 166 
Methylbenzene . . . . . . 296 

Methyl-benzoylecgonine . . 420 

Methylbutadiene . . . . 441 

2-Methyl-A*> “-butadiene . . 433 

2-Methyl-A*-butene . . , , 433 

d-a-Methylbutyrylnortropeine 620 
Methylcephaeline . . . . 658 

Methylcinchophenum . . .. 417 

Methylcyclohexanol . . 295, 448 

Methyldichloroarsine . . 86, 469 

Methylditannin .. .. 116 

Methylecgonine . . . . 148 

Methylene Blue . . 258, 95, 566 
„ „ Alkaline . . 973 

„ „ Carbolised . . 973 

I „ „ Detmn. of 

Acridines . . 61 

„ „ Milk Test . . 792 

„ ,, Renal Function 

Test . . 663 

„ „ Stain . . . . 973 

„ Chloride . . . . 154 

Methylenediguaiacol . . . . 538 

Methylenedioxybenzaldehyde . . 443 

Methyleneditannin .. 116,566 

Methylenum Cceruleum . . 258 

Methylhexalin 295 

2-Methyl-3-hydroxy-4 : 5 
(hydroxymethyl)-pyridine . . 747 

Methylhydroxynaphthoquinone 25 
Methylis Hydroxybenzoas 104, 38, 556 
„ Chloridum .. .. 153 

„ Salicylas 100,37,251,556 
1 -Methyl-4-isopropy 1- 
cyclohexane , , .. 447 
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Name Page 

Methylmorphine and Ethyl- 

morphine Order, 1937 1139 
„ and Ethybnorphine 

Regulations .. 1145 

2-Methyl- 1 : 4-naphthaquinone 

26, 461, 764 

Methyloctenylamine . . . . 709 

a-Methylphenethylamine . . 499 

Methylphytylnaphthaquinone 25, 763 
Methyl-isopropylphenol . . 988 

Methyi-propyl-phenolhexa- 

hydride 694 

Methylprotocatechuic Aldehyde 33 
1 -Methyl-2(3-pyrid^l)pyrrolidine 452 
MethylrosaniLnse Chlorid. 257, 95 

Methylsulfonalum , . . . 974 

Methylsulphonal 

974, 350, 437, 476, 556 
Methylthioninae Chlorid. 258, 95 

Methylviola . . . . 255, 95 

Methysal Balm . . , . . . 101 

Metramine . . . . . 581 

Metrazol . . . . . . 347 

Metro . . 1019 

Metycaine , . . . . . 438 

Meuilengracht’s Icterus ludex 686 

Mexican Scammony Root 667, 227 

Meyer-Eddie Complement Fixa- 
tion Test for Psittacosis . . 935 

Meyer*s Phenolphthalin Reagent 707 

Mezereon 918 

Mezereum . . , . . . 918 

Mianin . . . . . . . . 394 

Micelles, Ionic . . . . . . 449 

Micro-Carius Process . . . . 624 

Microchemical Analysis . . 621 

„ Balances . . 622 

„ Tests for Alkaloids 517 

Micrococcus Catarrhalis Vaccine 1033 
„ Melitensis . . 986 

Micro-Dumas Process . . 624 

Micro-Kjeldahl Method . . 624 

Microscopic Varnish .. .. 453 

Microsporon Audouini and 

Furfur 949 

Mictasol .. .. .. 617 

„ Suppositories . . 617 

Midriverin . . . . , , 243 

Miel Blanc 478 

Migraeninum . . . . . . 803 

Migrainine 803 

Mikon . . . . . . . . 297 

Mild Protargin . . . . . . 207 

„ Silver Proteinate Tampons 980 

Milk .. 772 

„ Accredited . . 780, 792 

„ Action of Sunlight on .. 778 
„ Added Water . . . . 779 

„ Amino-Acid Number of. . 777 
„ Analysis of . . . . 774 

„ Ascorbic Acid in . . . , 778 

„ Ash, Detmn. of . . . . 776 

„ Bacillus Acidophilus . . 80 

„ Bacteriological Tests for. . 792 
„ Boric Acid in . , . 795 


r. 100, REFER TO VOL. II. 

Name Page 

Milk Casein, Detmn. of . . 777 

„ Cellular Elements in . . 79$ 

„ Coliform Test for . . 792 

„ Colostrum in . . . . 777 

„ Composition of . . 772, 773 

,, Condensed . . . . 797 

„ „ Regulations . . 798 

„ and Cream Regulations 795, 805 
„ Curdled . . . . . . 80 

„ Dirt in 794 

„ Dried 801 

„ „ Analysis of . . 804 

„ „ Regulations . . 801 

„ Fat, Determination of . . 775 

„ Formaldehyde in . . 796 

„ Freezing-Point of . . 778 

„ Half-Cream . . . . 803 

„ Human 380 

„ „ Artificial . . 380 

„ Hydrochloric Acid . . 76 

„ Hj^pochlorites in . . . . 789 

„ Injections . . . . 793 

,, Lactalbumin, Detmn. of 777 
„ Lactic Acid . . . . 76 

„ Lactoglobulin, Detmn. of 777 
,, Lactose, Detmn. of . . 776 

„ Legal Standard . . . , 773 

„ Leucocytes in . . . . 795 

„ of Magnesia . . , , 409 

o „ Tablets . . 409 

„ Marketing Board . . . . 782 

„ „ Scheme Order 782 

„ Methylene Blue Test for 792 
„ Milk-borne Infections . , 788 

„ Mineral Constituents of . . 777 

„ Nitrates in . . , . 780 

„ Orders, Relating to . . 849 

„ Organisms in , , . . 786 

,, Pasteurisation of . . . , 784 

„ Pasteurised . , 781 792 

„ Plate Count Test for . . 792 

„ Preservatives for . . . . 795 

„ Protein, Detmn, of . . 777 

„ Quarter Cream . . . . 803 

„ Reconstituted . . . . 804 

„ of Roses . . , . , , 184 

„ Sale of 846 

„ Sampling of . . . . 847 

„ Schmidt-Muller Test for 

Freshness , . . . 794 

„ Skimmed 801 

„ Sophisticated . . . . 804 

„ Special Designations Order 780 
„ Specific Gravity of . . 774 

„ Stale 793 

„ Substitutes . . . . 843 

„ Sugar 477 

„ „ Detmn. of . . . . 776 

„ „ -free . . , . 383 

„ of Sulphur . . . , 974 

„ Synthetic 380 

„ Three-Quarter Cream . . 803 

.. Total Solids in .. ..775 

„ Tubercle Bacillus in . . 786 
„ Tuberculin Tested 780, 783, 792 
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FIGURES IN HEAVY TYPE, 

Name Page 

Milk, Tuberculin Tests in Cattle 781 
„ Vitamins in . . . . 778 

Milk-borne Infections . . . . 788 

Miller’s Mouth Wash . . . . 28 

Millicuries 10S6 

Millon’s Reagent . . . . 641 

Mil-Par Laxative . . . . 409 

Mil-San 860 

Milton Antiseptic Ointment . . 409 

„ Disinfectant . . 401, 409 

Minadex Syrup. . . , 337, 419 

Mindererus, Spirit of . , , . 181 

Mineral Naphtha , . . . 786 

„ Soap 177 

Mineralised Meth. Spirit . . 163 

Minimal Lethal Dose . . . . 172 

Minium . . . . . . . . 838 

Mint . . . . . . . . 745 

„ Oil, Japanese . . . . 239 

Mirion 583 

Miscible Liquid Extract of Coca 420 

Mistletoe 456 

Mistol 410 

„ with Ephedrine . . 410 

Mist. Mag. Hydrox. - . 683, 232 


h'or other Mixtures^ see Index 
to Vol. / 

Mitigal . . 

Mitigated Caustic 

Mitis Green 

Mixed Inhalants Solution 
j. Treatment Tablets 
Mixtura Anesthetica Co. 

,, Cocaini 
Moffat’s (Dr) Remedy 
MofUer’s Test . . 

Molevac 

Molin’s Antipyrine Test 
Molybdate Test for Phosphate 
Molybdenum, Detcn. of 
Momordicin 
Monckton’s Pills 
Moneeda F ruit Cubes . . 
Monier-Williams Apparatus . 
Monilia Psilosis 

Monkshood 

a-Monobromowovalerylurea . 
Mono-calcium Phosphate 
Monochlorobcnzene . . 
Monochlorodiphenyl . . 
Monochloro vinyl Dichloroarsin 
Monoethanolaminte Oleas 
Monoethanolaniine Salt of 
Ascorbic Acid 

Monoethyl Diethyleneglycol . 

„ Ethyleneglycol 
Monoiodomethanesulphonate 

Monolate 

Monolene 

Monomethyl-morphine 
Monophenylamine 
Mono-Potassium Phosphate . 
Monosaccharides 
Mono-novalcryl-dihydroxy- 
tropeine 


e.g. 100, REFER TO VOL. 11. 

Name Page 

Monsanto Black Disinfectant 

No. 4 . . lOtO 

MonsePs Salt . , ^33 

„ Solution . . • • 533 

Monsol . . . . • • 

„ Germicide . . • • J 

„ Ointment .. *• JJJ 

,, Pessaries .. •• 7 ]® 

„ Throat Pastilles . • 41 0 

Moodooga Oil . . . - • » 904 

Moogrol . . . . • • 754 

„ Iodised . . • • 754 

Moorland Indigestion Tablets. . 410 

Moramin . . . . - • 

Moranyl . . . . • • I®!® 

Morelix . . . . . . • * 757 

Morestin’s Fluid . . • * 537 

Morgan’s Mixture . . • • *7 

Morison’s Paste . . • • 

Moro’s Test . . . . •• ^986 

Morphina . . 697, 306, 656 

Morphine Acetas . . 702, 308 

„ Bimeconas • • 703 

„ Hydrobromidum . . 702 

„ Hydrochloridum 

702, 308, 556 
„ Meconas . . • • 7J)3 

„ Methylbromid. . . 707 

„ MethylcWorid. . - 707 

Sulphas .. 703, 308 

, Tartras . . 704, 309 

Morphine Addiction, Treatment of 698 

„ Assay of in Morphine 

Salts .. ..308 

„ for Children * • ,597 

„ Colorimetric Detmn, or 

304, 306 

„ Detmn. in Opium . . 300 

in Preparations 304 
„ „ in Urine . . 307 

„ Distinction from Oxy- 

„ dimorphine •• 307 

„ Esters Order •• 

„ Extraction from Vis- 

cera . . • • “07 

Morphol . .. .. 

Morphosan . . , . y ' 

Morse’s (Dr) Indian Root Pills 410 
Morson’s Soluble Kreosote . 464 

Morton’s Elder and Peppermint 

Life Drops •• «« 

„ Fluid . . • • 546 

Moruette Cod-liver Oil Tablets 758 

Morus •• 9*5 

Moryl * * qc? 

Moschus . . • . * • * 

„ in Grano . . • • “5^ 

Mosquito Destruction . . • • 550 

„ Larvicide .. •• 505 

Moss Blood Group Classinca- 

tion .. .. *• 1596 

„ Pillows .. .. •• 

„ Sheets, Cavendish * • 

„ Sublimated .. •• 564 

. Turf e. .. ..564 
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Name 


Page 

Mother Siegel’s Syrup 

. . 

410 

Mothersill’s Remedy . . 

394 

,411 

Mowra 


987 

Mowrah 


987 

.. Butter 


987 

„ Meal .. 


988 

Mowrin 


988 

M-Rex Pile Ointment . . 
Mucilages 


411 

See Index to Vol. I 
Mucin 


579 

Mucocutaneous Syphilis 


877 

Mucoitin 


575 

Mucuna 


535 

Mucus in Urine 


657 

Mudar 


664 

Muguet . . 


489 

Muira-puama . . 


934 

Mukta-Jhuri 


664 

Mulberry 


915 

Mullein 


490 

Muller Nutrient 


411 

Multibrd 


315 

Multivite 


336 

Mumps 


996 

Murexide Reaction 


660 

Test . . 


648 

Murme Typhus 


943 

Muscade 


375 

Muscarine 


33 

Muscaruiin 


33 

Muscle Extract 


580 

Musk 


351 

„ Ambrette 


852 

„ Artificial 

352, 326 

„ Grain 


352 

„ Root 


1013 

Muskone 


352 

Muslin Bandage 

562 

228 

Mustard 

916 

350 

„ Bath . . 


916 

„ Black 

916 

349 

Bran .. 


916 

„ Cake .. 


350 

„ Condiment . . 


350 

„ Essence 


916 

„ Flour . . 

916, 

350 

„ Gas . . 


360 

„ ,, Poisoning 


360 

„ „ Poisoning, Bleach 


Ointment for . . 

399 

„ „ Poisoning, £] 

i^e 


Ointment f 

or . . 

920 

„ Oil, Black 


916 

„ „ White 

916, 

349 

„ Prepared 


350 

„ Seed .. 


349 

:: ;; 

916, 

350 

349 

Musterole Ointment . . 


411 

Muthanol 


308 

Muthu’s Inhalants 


537 

Mutton Bird Oil 


761 

Mycobacterium Leprae 

„ Tuherculos 


916 

ms 

970 


Name Page 

Mycocten 103 

Mycolactine . . . . . . 385 

„ Opocrin Brand . . 411 

Mycosin . . . . . . 385 

Mycozol , . . . . . 96 

„ Liquid . . . . 96 

Mydriasine 242 

Mylabris , . . . . . 356 

Myocrisin . . . . , . 251 

Myosalvarsan . . . , . . 233 

Myrica . . . . . . . . 375 

Myricin 375 

Myristica . . . . 375, 240 

Myristicin 376 

Myristoxy-mercuri-hydroxyben- 
zaldehyde , , . . . . 750 

Myrobalanum .. .. 117 

Myrosin . . 916, 314, 349 

Myrrha 236, 94 


N 


N.A.B. 229 

Paint . . . . , . 233 

N.dr 298 

N.E.T.C.O. 444 Pills .. .. 411 

N.N.N. Medium .. .. 915 

„ „ Noeller’s 

Modifn. 

N.P.A 

Nadola 

Nagana . . 

Nagler Reaction . . 

Naiodine 

„ A, Vitamised 

„ B, Vitamised 

Naphtha, Mineral 
„ Petroleum 
„ Solvent 

a-Naphthaleneazo- p-naphthol- 
disulphonic Acid, Sodium Salt 

of 

Naphthaleni Tetrachloridum . . 
Naphthalenum . . 298, 442, 460, 556 

Naphthalin Hydrochloride . . 298 

Naphthalol . . . . . , 298 

Naphthol 296 

Benzoate . , . . 297 

Bismuth . . . . 308 

Black B 840 

Camphor, Oxidised . . 297 

Salicylate . , . , 298 

Yellow .. ..838 

„ S .. ..840 

a-Naphthol . . . . . . 297 

P-Naphthol . . 296. 324, 534 

2 : Naphthol- 6 : S-disulphonic 
Acid . . . . . . . . 461 

Naphtholphthalein . . . . 607 

p-Naphthylmethyl-ether . . 461 

a-Naphthyl I'soThiocyanate 917,24 
Naplithin . . . . , , 297 

Narceina and HCl . . 707, 303 

Narconumal . . . . . . 278 


915 

469 

760 

969 

904 

51 

51 

51 

786 

786 

296 


446 

298 



INDEX 


1173 


FIGURES IN HEAVY TYPE, 100 , REFER TO VOL. II. 

Page i Name 
. . 707, 303, 556 Neocaine 


Name Page 

Narcotina 707, 303, 556 

Narcotine Hydrochloride . . 707 

Nargol 388 

„ Bougies,. .. .. 3S8 

Narist. Chlorbutol. . . . . 394 

,, Ephedrin. . . . . 496 

„ Menthol, et Thymol. . . 696 

Nasal Bougies 980 

„ Oil 594 

Nascent Silver Iodide . . . . 203 

Nasciodine Massage Cream . . 411 

Nasmint 411 

Naso-Pharjmgeal Solution Tablets 38 
Natasil , . . . . . , . 205 

Natex Slimming Food . . 411 

Natibaine 929 

Nativelle’s Crystallised Digitaline 485 
Natrium Bibor. Co. c. Cocain. 1141 
„ Bromatum . . . . 56 

„ Bromicum . . . . 56 

,, Cacodylicum . . 93 

„ Chloratum . . , . 64 

„ Chloricum . . . . 64 

„ Jodatum . . . . 51 

„ Jodicum . . . . 51 

„ Kakodylicum , . 93 

„ Sulfaminochloratiun. . 132 

„ Sulfuricum Siccatum 41 

„ Thiosulfuricum . . 43 

Naito 748 

Nature’s Iderbal Ointment . . 411 

Nauheim Bath Salts . . , . 108 

„ Water .. .. 108 

Nuvigan 244 

Ne.ave’.s Food . . . . . . 382 

Nebadrene . . . , . , 243 

Nebula:: 

iSVe Index to VoL / 

Necator Americanus . . . . 873 

Nectandra Bark . . .. 610 

Neelsen’s Solution . . . . 973 

Ncem 548 

Negri Bodies 936 

Neill’s Blood-Tellurite -Agar 

Medium 894 

Neiso-Lysate 1027 

Neisseria Gonorrheeae . , . . 907 

Ndsser’s Bougies , . . . 207 

„ Method . . . . 892 

„ Stains . . . . . . 892 

Neisser-Siebert’s Ointment . . 601 

Nemakoi Nasal Compound .. 411 

Nembutal . . 268, 485, 560 

Numolin Pile Ointment . . 411 

Neoargentursphenjuninum . . 229 

Ncoarsiiminoi . . , , . . 229 

Nco-arscnoI>enzolum . . . . 229 

Neoiirsenphenolamine . . . . 229 

Neoarsphenamina 

229. 90, 470, 487, 556 
Neoarsphunamim; Paint . , 233 

„ Suppositories 233 

Neobismosulvan . . . . 307 

Neo-Bornyval .. ..1013 

Neobovininc 20 , . , , , . 573 


Name 

Neocaine 


Page 

432 

Neocalamina Prsep. 


371 

Neo-cardyl 

. . 

300 

Neocinchophenum 

417, 466 

,556 

Neocryl . . 

224 

488 

Neo-Femergin . . 


508 

Neo-Ferrum 


532 

Neo-Hepatex . . 


572 

Neohexal 


584 

Neo-Hombreol . . 


738 

Neo-Hydriol 


650 

Neo-Iopax 


652 

Neoket . . 


82 

Neo-Kharsivan . . 


229 

Neolydin Tablets 


996 

Neo-Monsol 


469 

Neo-CEstranol I 


728 

Neo-Olesal 


300 

Neo-Pepsac 


577 

Neo-Phenoquin . . 


416 

Neopine 


303 

Neo-Plasmoid . . 


464 

Neo-Prontosil . . 


955 

Neo-Protosil 


203 

Neo-Reargon . , 


209 

Neosalvarsan . . 


229 

Neosilbersalvarsan 


229 

Neosilver Salvarsan 


229 

Noo-Solganal . . 


251 

Neostam. . 


199 

Neostibosan 


199 

Neostigmin® Bromidum 

328 

„ Meihylsulphas . . 

329 

Neo-Sulfosin . . 


976 

Neotonocain 


437 

Neotropin 


585 

Nepenthe 


769 

Nephritin Tablets 


145 

Neptal . . 


607 

Nerolidol 


07 

Nerolin . . 


461 

Nerprun 


379 

Nerve Pastes, Caustic 

.. 1140, 

1141 

Nervone 

. . 

411 

Nessler*s Reagent and Modfns. 

659, 698, 

^ 852 


Nestld’s Milk Food . . . . 382 

Nestosyl Ointment .. .. 412 

Nestrovite . . . . . . 336 

NeufeldTest 1058 

Neuralgic PiUs . . . . . . 393 

„ Powders . . . . 322 

Neurinase . . . , . . 268 

Neuro Phosphates <Es kay Brand) 41 2 
Neurosina . . . . . ■ 45 

Neuroyatren . . . • • • 861 

Neutral Acriflavine . . . - 127 

„ Lard . . - . . • 54 

„ Red 800 

„ ,, Bile Salt Agar . . 999 

„ „ Solution , . . . 908 

„ Sodium Sulphite .. 110 

Neutralon . . . - . . 176 

„ -Belladonna.. .. 176 

Neutroflavin . . . . . 127 
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N^vrosthfenique S^nim 
New Cacodyle . . . . . . 217 

„ Skin 412 

„ Sphagnol 10% Ointment 412 

,, Zealand Cream . . . . 132 

Niblets (Dr.) Vital Renewer . . 412 

Nicamide 350 

NichoU’s Benzoic Acid Test . . 6 

Nicholson’s Blue . . . . 604 

Nickel 161, 504 

„ Oxide .. 504, 505 

,, Reagent . . . . 642 

Nicolle’s Anti-typhus Serum . . 043 

Nicotina . . 866, 241, 452, 556 
Nicotinae Sulphas . . , . 867 

Nicotinamide . . . . 193, 747 

Nicotine Insecticides . . . . 242 

„ Poisoning . . . . 867 

„ in Tobacco . . . . 241 

Nictonic Acid . . , . 475, 745 

„ „ Amide . . . . 193 

„ „ Detmn. in Flour 818 

- „ „ in Foodstuffs . . 745 

„ „ in Urine . . 671 

Niemeyer’s Pill . . . . 484 

Night-Blooming Cereus . . 489 

Nigroids . . , . . . 412 

Nigrosine Staining Method , . 958 

Nikethamidum . . 350, 119, 453, 558 

Nikkei Bark .. .. .. 417 

Nim 548 

Nipa 49 . . . . , . . . 105 

Nipabenzyl . . . . . . 104 

Nipagin A 104 

„ M 104 

Nipasol M 104 

Nipectin , . . . . . 545 

Nipits 41 2 

Nirvanol 286, 455 

Nisbet’s Specific . . , . 458 

„ „ Capsules . . 458 

NissPs Stain 908 

Nitrated Paper 86 

Nitrates, Detmn. of . . . . 30 

„ in Milk, Test for .. 780 

Nitre 85 

Nitric Acid Test for Albumin. . 641 

Nitrites in Water, Test for . . 854 

Nitro and Nitroso Groups, 
Physiol. Action of . . . . 480 

p-Nitrobenzeneazoresorcinol . . 233 

Nitrobenzenum . . 296, 558 

Nitrobenzol 296 

Nitro-Erythrite . . • . . 514 

Nitrogen . . . . . . 774 

„ wAmmonia . . . . 659 

„ Detmn. by Micro- 

Analysis . . . . 624 

„ Groups* Physiol. Action 

of 480 

„ Monoxidum . . 775, 311 

„ Peroxide in Flour .. 819 

Nitrogenous Bases, i 

Nomenclature of .. .. 439 i 


FIGURES IN HEAVY TYPE, 

Page 

ue S^rum . . 217 

5 217 

412 

1 10% Ointment 412 
Cream . . . . 132 

Vital Renewer . . 412 

350 

zoic Acid Test . . 6 

llue . . . . 604 


e.g. 100, REFER TO VOL. II. 

Name Page 

Nitroglycerinum , . 709, 242 

„ Detmn. in Tablets 242 
„ Solutum . , 242 

Nitrohydroxymercuri-o-cresol 
Anhydride . . . . , . 606 

Nitrolim .. .. .. 116 

Nitromannite 515 

Nitron . , . . . . . . 30 

Nitropyridylpyrazol . . . . 350 

Nitrous Fumes in Industry . . 29 

„ Oxide . . . . 775, 311 

„ „ and Oxygen . . 776 

Nixoderm 412 

Nizin . . . . . . . . 7 

Noctal . . . , , . . . 284 

Noix Vomique . , . . . . 244 

Nomenclature of Aldehydes . . 439 

„ „ Alicyclic 


Compounds 447 
Aliphatic 
Compounds 432 
Amyl Alcohols 436 
Ascorbic Acid 440 
Benzene 

Derivatives 442 
Hydrocarbons 432 
Organic Com- 
pounds . . 432 


Nonad Tulle 

Non-inflammable Celluloid . 
Non-specific Protein Therapy 
„ Vaccines . . 
Non-staining Iodine Ointment 


*, Scarlet . . 

Nonn Tablets . . 

650 , 221 
. . 260 

.. 412 

Non-Venereal Syphilis. . 

. . 877 

Noon Unit 

. . 797 

Nordhausen Sulphuric Acid 

. . 105 

Norit 

.. 366 

Norleucine 

.. 716 

Normacol 

379 , 412 

Normal Butyl Alcohol . . 

67 

„ Horse Serum . . 

.. 1028 

„ Saline Solution 

65 

Normo-Gastrine Tablets 

.. 412 

North-West Indian Relapsing 

Fever 

.. 964 

Norton’s Chamomile Pills 

.. 412 

Nostal 

. . 284 

Nostroline Nasal Remedy 

.. 412 

Novacrysin 

.. 249 

Novalgin 

. . 806 

Novarsan 

.. 229 

Novarsenobenzenc 

. . 229 

Novarsenobenzol 

.. 229 

Novarsenobillon 

. . 229 

Novaseptic 

. . 413 

Novasorb 

. . 177 

Novasurol 

, . 605 

Novatophan 

.. 417 

Novaurantia 

259 , 95 

Novocain 

432 , 484 

„ -Cobefrin 

. . 437 

Novocol-Calcium 

. . 464 
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FIGURES IN HEAVY TYPE, ft 


NAME Page 

Novoslab . . . . . . 229 

Novoxil Ointment . . . . 205 

Nov-Umbrose . . . . . . 28S 

Novurit . . . . . . . . 607 

Novutox. . . . . . . . 437 

Noxacorn .. .. .. 413 

Nucleotide K.96 . . , . 390 

Nujol 782, 413 

Nulepsi . . . . . . . . 280 

Number 350 Tablets . . . . 413 

Numol 413 

Numoquin 893 

Nupercaine . . . . 439, 558 

Nurse Harvey’s Mixture . . 413 

Nursery Hair Lotion . . . . 868 

Nutmeg , . . . . . 375, 240 

„ Industry . . . . 241 

Nutrient Agar, Medium . . 1000 

„ Broth - . 1 000 

,, „ for Anaerobic 

Test .. 1000 

„ Gelatin Broth . . 1000 

Nutrition , . . . . . 713 

, , Calorie Requirements in 71 3 

„ Fat Requirements in 714 

„ Influence of Climate on 715 

„ Protein Requirements in 714 

Nutritive Salts 77 

Nutrose-lactose-litmus Agar . . 081 

Nux Moschata ^ 375 

„ Vomica .. .. 712,244 

„ „ Pulverata.. 713,245 

Nyclal . . . . . . « • 1008 

Nylander’s Reagent , . . . 653 

Test . . . . 653 

Nylon Sutures . . . . . . 676 


O-R-92 431 

(3ak Agaric 34 

„ Bark 117 

Oatmeal 824, 825 

Obermayer's Reagent . . 845, 656 

Obeimer & Milton’s Method . . 691 

Obiturin .. •• •• 316 


Obouete 
Obturatin 
Ochre , . . . 

Octane . , 

Octodecyl Alcohol 
Octon . . 
Octylhydrocuprcina* 

chlor 

Ocuknta 

See Index to VoL / 
Odds On Liniment 
/(Estradiol 714, 71 £ 


bihydro- 


.g. 100, REFER TO VOL. lU 
Name Pacf 

^i»*»®_(E8tratriene-3-ol- 1 7-one 722 
4L'»»>*-CEstratriene-3, 16, 17*-triol 722 
CEstrin .. .. •• *• 715 

CEstriol . • . . 721, 248, 450, 558 

CEstroform Ampoules . . . . 721 

„ Pessaries . . . . 725 

\\ Tablets .. .. 725 

CEstrogens 714, 248, 450, 493, 558, 572 
„ Comparisons of 

Activity . . . . 717 

„ Standardisation . . 716 

.. Units .. ■■ l\t 

„ Uses . . . • 717 

OEstroglandol . . Z2x 

(Estrone .. 722,248, 450, 558 
„ Benzoate . * 724, 249 

„ Tablet Implantation . . 724 

„ Unit, International . . 716 

Ogle’s Drops 702 

Ohara’s Disease . . . • 877 

Oil, Alizarine 809 

„ of Absinthe . . . . 254 

„ „ Amber . . . . . . 454 

„ „ American Wormseed . . 904 

„ „ Angelica .. ^ 254 

„ „ Aniseed . . 186, 76, 254 

„ Asafoetida . . . . ?4 


Odds On Liniment . . . . 413 

(Estradiol 714,719, 248, 450, 494, 
495, 558 

„ Benzoate 720, 248, 558 
„ Dipropionate . . 721 

„ Tablet Implantation 720 
A**»*®.a*:8iratriene-3, 17-trflm- 

diol .. .. 719 


„ Unit, International . . 716 

le’s Drops 702 

lara’s Disease . . . • 877 

t, Alizarine 809 

, of Absinthe . . . . 254 

, „ Amber . . . . . . 454 

, „ American Wormseed . . 904 

, „ Angelica .. ^ 254 

, „ Aniseed . . 186, 76, 254 

,, „ Asafoetida . . . . ?4 

Bay . . . . 376, 254 

„ „ Beech Tar .. 

„ „ Bergamot . . . . 254 

„ „ Cade 333 

„ „ Calamus .. •• 254 

„ „ Camphor, Brown 351,119 
Essent. 351, 119 

Light 351, 119 

Rect. 351, 119 

Z M » White 351, 119 
Cananga . . • • 254 

Caraway 375. 128. 254 

” ,! Cardamom 375, 128, 254 

! Cassia .. 418,146, 264 

„ „ Cedarwood 741, 254, 260 
Celery .. .* •• 201 

Citrohella 741, 254. 262 

„ „ Clove Roots .. • • 129 

„ „ Coriander 371, 153, 264 
„ Creosoted . . • • 783 

„ Dermatitis 

..of Dill .. 186,67, 264 

„ „ Fennel . . 188, 195, 254 

„ „ Geranium 743, 254, 265 

....Ginger ... .. • «« 

„ „ Grape Fruit . . . . 264 

„ „ Green Turtle . . - . 295 

.. .. Hops 23^ 

Juniper . . 743, 254, 265 

lemon . . 247 254, 266 

,, n <^rass ..743,254,265 

** ” „ Sesquiterpeneless 267 

„ „ „ Turpeneless . . 267 

„ „ Limes . . . . « • 264 

„ „ Mandarin . . 254, 269 

„ „ Mirbanc 296 

„ Moodooga .. , .. ; • 864 

„ Mustard (Volatile) 916, 360 
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FIGURES IN HEAVY TYPE 
Name ^ ’ 

Oil of Nutmeg 254^*™ 

:: :: omt^e 

""Pat^iey lo"?’ «l 

.» ,, Pelargonium . . ’ 7?f 

.» » Pennyroyal . . 746, 240. 254 

» |» Peppermint.. rrT 

t, of Petitgrain ' 

II ,« Pimento . . 

M » Pine 
» „ Red Cedar 
>1 n Rose Geranium 


the extra PHARMACOPCEIA 


ff Avwoc; \jrcrar 
II Roscmai^y 
91 Sage 

„ Sandalwood 


744,’ 238 ,* 254 
73 
254 

376 , 130 , 254 
830, 268 
741 
743 


746. 254, 270 
. . 254 

254,270 

,.SeTm“““.. ^52,264,271 

>, Scarlet .. " " 

of Siberian Fir 830. 264,258 

" ”ISf£rr"' J- ^■‘5. *« 2sl 

11 *, opike Lavender 744 254 oan 
» Sweet Birch .. ’ io*l 36 

” ” T’af Teipeneless ’258 

” ’* ® T • C * ■ • 851, 332 

»f >» „ Light . . ’ acf 

M J, Thyme . . 254 

» Turkey Red . 

}» of Turpentine 

** ** xf . . ** Russian 
i» 21 Vetivert . . 
i> „ Vitriol . . 

I* II Wheat-germ 
»» >1 Wintergreen 
;; ■bellow ” (Artificial) 

»* » A.B. 

»* i» O.B. 

Oiled ArtiticS^Sfk 
»> Cambric . . 

II Paper 
^.V Silk 
Oils, Essential 
»» Expressed . , 

11 Fixed 
» Volatile . . 

Ointment Bases 

Okatli Tables 
OIgstoptin 

Old English Fever Powdei 
»» tuberculin 
Olea Essentialia. . 

» Expressa .. 

Oleatum Hydrargyri 

i» c. Morph. 

oJ’ 

Olefiant Gas 
Oleinatum Aconitine 
I* Quininse 
Oleoformine 


of 


908 

272 

273 
254 
105 
386 
101 
100 
840 

.. 841 

.. 841 

.. 254 
. . 203 

360, 203 
. . 563 

360, 203 
739, 260 
747, 273 
747, 273 
739, 250 
.. 909 

.. 318 
.. 413 
.. 611 
.. 879 

1078, 976 
739, 250 
747, 273 
87, 213 


87 

87 

701 

406 

122 

364 

364 

520 


e.g. too, REFER TO VOL. II. 

Name 

Oleomargarine . . 
Oleoresina Aspidii 
Capsici 
'^ubel 


Pace 

.. 813 

534, 184 
361, 124 
• . 457 

. . 365 

.. 1021 
.. 730 

•. 729 

•. 730 
• . 758 
■ . 105 

830, 258 
.. 131 

• • 133 

891, 364 
. . 167 

184. 72 
184, 74 


Cubebaj 
” Piperis 

Oleovitamina^^^^^^* * ' 

» A et D ; ; 

” V Cone, 

Oleum” . . ° 

>1 Abietis . . 

>, Adipis . . 

», c. Adrenalina 
*, Ajowan . . 

.» Allii Esseniialc 
I, AmygdaliE 

»’ M Amarai i{j 4 

” II Amaraj s. Acid! 

liydrocyan. 
r, , 184, 74 

I* Carbohsed gp) 

” •’ of Persic 

Oil m . . 73 

” » Essenta 184 , 74 

” 11 hxpressum 73 

” II Volat. Purif. 

II Anethi . . If 

Anisi ;• Bje 

»> Anthemidis . 1 87 

.. Arachis., 

„ Atropm® .. /‘jJS 

I. Aurantu . . 246, 259 

»i II Amari . . 259 

” » Plorum 246, 268 

*** ” ■* orpeneless 246 250 

„ ltao.be .. 

” » . *854 

i» „ Empyreumat. Rect. 333 

Ca^ini aS/S"”^ ; * m 

:: :: ??3 

II Camphorai Essent. 

Camphorafum 
Carbolis.ntum 


I uwiisaiuT 

Cardamomi 

Cari 

Carui 

Caryophylli 
Cassise . . 
Cedri . . 

»> Folii 
Cetacei . . 
Chaulmoogrie 
Chenopodii 
Chloroformii 
Cmereum 
Cinnamomi 


Citri 


Oa.ssix‘ 


/Ethereurn 


740, 260 
351, 119 
351, 119 
. . 344 

.. 811 
375, 12a 
375, 128 
■ . 375 

374, 129 
418, 146 
741, 260 
. . 260 
. . 787 

751, 282 
904, 261 
. . 405 

. . 587 

418, 147 
... .146 
.. 267 

. . 247 
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1177 


FIGURES IN HEAVY TYPE, 

Name 

Oleum Citronellae . . 741, 262 

„ Cocois ..89, 279. 809 

„ Cocos Raffinatum . . 89 

„ Copaibae . . 457, 153 

,, Coriandri . . 375, 154 

,, Crotonis . . . . 734 

'» • • ^57, 330 

,, Elhott 705 

„ Eucalypt. . . 741, 262 

„ Fagi Pyroligneum . , 854 

„ Foeniculi .. 188,195 

„ Gaultheriae . . . . loi 

„ Geranii . . . , 743^ 265 

„ Gossypii Sexninis 747, 280 

M Graminis Citrat, 743, 265 

„ Gynocardia . . . , 751 

„ Hedeomre . . . . 743 

„ Hippoglossi . . 760, 281 

♦* I) Blue Values of 281 

M Iodine Value of 281 
». M Vitamin A 

Content of 281 

„ Homatrop 244 

M et Cocain. . . 244 

„ Hydnocarpi . . 749, 282 

i» $f ^thylicum 

750, 282 

„ Hyoscmae ... . . 618 

„ lodatum . . 650, 220 

„ lodisatum . . 650, 220 

M Jecoris 754 

M u Aselli . . . . 754 

»» f, c. lodo . . . . 756 

,, Juniperi . . 743, 265 

„ Ligni .. ..743 

u ^ n Pyroligneum . . 853 

„ Lavandula; . . 743, 266 

»> ^ . >» Spicatce 744, 266 

„ Limonis . . 247, 266 

«* Dcterpenatura 

, . . 247, 267 

.. Lmi . . . . 676, 280 

„ ^ (Boiled) . . . . ’ 677 

„ Lithanthracis . . . . 852 

„ Lubricans . . . . 811 

„ Marjoranaj . . . , 991 

„ Muvdis . . 762, 296 

„ Mehdeucae Altcrnifolia 

744, 268 

„ Menthas Pip. , . 744, 238 

M „ Viridis 745, 240 

,* Morrhuie . . 754, 284 

M ,r Aromat. . . 756 

*» tt Blue Values of 289 

B.S.S. Specifi- 
cations for 289 

t» », Colour Stan- 
dards for , . 285 

.• tf rX*tn. in Emul- 

.sions . . 285 

f» M » in Malt 

and Oil 286 

♦» II Non-Dostearin- 

atum 756, 290 
.. Storage of .. 239 


e,g, 100. REFER TO VOL. 11. 

Name Page 

Oleum Morrhuae, Unsatd. Fatty 

Acids in . . 289 

u >» Viscosity of 285 

»» ** Vitamins A 

and D in . . 

286, 288,769 
„ Myrcise . . . . 376, 130 

„ Myristicas . . 375, 241 


Deteipenat. 376* 241 


„ Express, 
pro Naso 
Neroli . . 

Niaouli 

„ Depuratuin 
Nucis . . 

Olivae 


.. 375 

.. 594 

246, 268 
.. 745 

.. 745 

.. 747 

761, 290 


„ Dctcn. of Arachis 

Oil in 293 

0 i» „ Sesame 

Oil in 293 
t» „ Soya Bean 
Oil in 297 

»» ►» „ Tea-seed 

Oil in 291 

„ Elaidm Test . . 293 

Fluorescence Test 293 

Ongani 

Jalmae 748 

Papaveris . . . . 762 

Patchouli . . . . 268 

Percomorphum . . 760 

Persicae . . 185, 73 

„ Detcn. in 

Almond Oil 73 
Petrolei . . . . 782 

„ Flavum . , 783 

Petroselini . . . . 201 

Phosphoratum . . . . 818 

Picis 851 

„ Rect. . . 851, 332 

Pimentae .. 376,130 

Pini Aromaticum . . 268 

„ Pumilionis. . 830, 269 

,, Sylvestris . . . . 827 

Pulegii . . . . 746, 240 

Raijae . . . . 748, 294 

Ricini . . . . 762, 295 

„ Aromat 763 

Rosas . . 746, 269 

Rosmarini . . 746, 270 

Rusci , . . . 854, 333 

Rutae 746 

Sabinas . . . . 747 

Sambuci Viride . . 566 

Santali . . . . 458, 270 


-too, a/u 

Australiensis 458, 271 


Sassafras 

Scarlet et Atropinae 
Sesami . . 

Sinapis Alba . . 


352, 271 
. . 260 
748, 296 
.. 916 


, Expressum 916, 350 

Volatile 916, 350 

2 . . . . 748, 296 

Detcn. of Linseed 
Oil in . . . . 296 



1178 


THE EXTRA PHARMACOPOEIA 


FIGURES IN HEAVY TYPE, e,g. 1 00, REFER TO VOL. II. 


Name . Page 

Oleum Succini . . . . 454 

„ Rect 454 

Terebinthin® 827, 272 

„ iSthereum 827 
Rect. 827, 272 
Theobromatis 983, 207, 318 
Thymi .. .. 991, 363 

Tiglii 764 

Vaselini Fluidum . . 783 

„ Vitaminatum . . 335, 729 

Oleyl Alcohol . . . . . - 908 

Olgar 784 

Olibanum . . . • • • 830 

Olio di Fegato di Merluzzo 

lodato . . • • - • 756 

Oliolase . • • • • • 

Oliveri Cortex 418 

Omega Oil . • 413 

Omnadin 794 

Omnopon TTp 

Onchocerca Volvulus . . . . 003 

One Day Cold Cure . . . • 413 

Onguent Napolitain . . . . 589 

Onion .. .. .. *. 187 

„ Substitutes . . . . 843 

Onychomycosis . . . . 940 

Opacin . . .... 816 

Opas Brand Maclean Powder 413 

„ Tablets 413 

Open-wove Bandage . . 562, 228 

Ophthalmic Discs . . . . 543 

,, Tuberculin Test . . 781 
Ophthalmo-Antipeol . . . . 1026 

Opialum 769 

Opioloid . . . . . . 770 

Opionin . . . . . . . . 303 

Opium » . ■ . . . 765, 298 


tives . . 


304 

„ Concentratum . . 

769, 309 

„ Constituents of 


302 

„ Druggists’ 

, . 

303 

„ Eder and Wackcrlin’s 
Method 

301 

„ Granulatum . . 


767 

„ International Assay 
Process 


299 

,, Knaffl-Lenz Assay 
Process 


301 

League of Nations 
Assay Process 


299 

,, Medicinal 


765 

„ Persian.. 


303 

„ Pulveratum 

767, 

303 

„ Turkey . . 


302 

„ Varieties of 


302 

Opobyl . . 


520 

Opodeldoc, Solid 


906 

Opoidine 

. . 

770 

Optalidon 


284 

Optarson 


217 

Optinoktin 


280 

Optochin 


893 

„ Hydrochloride 


894 

Optrex Eye Lotion 


413 


Name 


Page 

Optrex Tulle . . 



562 

Orange G 


2Si 

, 95 

„ „ -Methyl Green Stain 

676 

„ Flower Water 



246 

„ Hesperidin 



766 

„ Oils 



259 

Substitutes 



843 

,, Wine 



62 

Oranger Vrai 



245 

Orargol . . 



252 

Orarsan . . 



219 

Orasthin 



836 

Orchil 



97 

Orcin Solution . . 



655 

Orcinol . . 



156 

Ordeal Bark 



425 

„ Beans 



819 

Oregon Fir Oil . . 



273 

Organic Arsenic Compounds 

215, 88 

Arsenic Compounds, 


Chemotherapy of 


487 

„ Chemicals, Scheme for 


Recognition of 


507 

„ Compounds, 

Nomen- 


clature of 



432 

Oridine . . 



654 

Oriental Sore . . 



915 

Orisol . . 



610 

Orizaba Jalap Root 


667, 

227 

Orizabin 



666 

Orkitone 



739 

Orlex Compound 



414 

Orris Butter 



516 

„ Concrete Oil of 



516 

„ Root 



516 

Orsaninc 



219 

„ -Sodique 



220 

Orseille de Terre 


, , 

96 

Orthocaina . . 432, 161, 

443 , 

558 

Orthocain® Hydrochlor. 


432 

Ortho-cresol 


465. 156 

Orthodiazine 



457 

Orthodichlorbcnzene 


, , 

295 

Orthoform 



432 

Ortho-Gynol . . 



860 

Ortol-Sodium . . 



275 

Os Sepi® 



338 

Osazone Test . . 
Osborne’s Mixture 



654 



414 

Oscol 



450 

Osmo Kaolin . . 



175 

Osotetrazines . . 



458 

Osotriazoles 



456 

Osseine . . 



542 

Ostelin Preparations 



331 

Ostermilk 



382 

Ostocalcium 



331 

Ostomalt 



689 

Otosclerol 



549 

Otosedan 



549 

Otto of Rose 


746 

269 

Ouabaine Arnaucl 



928 

Ouabainum 

928, 

355 

,558 

Ourari . . 



932 

Ovacliman 



732 
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FIGURES IN HEAVY TYPE, e.. 


Name 

Page 

Ovacoids 

* • 

732 

Ovaltine 

• • 

382 

Ovamammoid Compound 


Capsules 


732 

Ovarian Gland Products, 


Proprietary . . 

731 

„ Residue 


715 

„ Substance 


715 

Ovarnon 


725 

Ovendosyn 


728 

Ovi Vitellus 


799 

Ovobrol . . 


732 

Ovocyclin 


721 

„ P .. 


721 

Ovoferrin 


528 

Ovolecithinum 

770 

310 

Ovostab Tablets 


725 

Ovula 


980 

Owbridges Lung Tonic 

414 

Ox Bile 


516 

Oxalylurea 


455 

Oxazincs 


457 

Oxazole . . 


456 

Oxidases 


314 

Oxidation-Reduction Indicators 

610 

>» »> 

Potentials 

595 


Applica- 
tion of 


»» ft 

Potentials 

599 


g, 100, REFER TO VOL. II. 

Name Page 

Ozonic Ether , . . . . . 61-4 

,, and Guaiacum Test 647 


Detmn. by 
Indicators 598 
Oxidised Naphthol Camphor 297 
,, Pyrogallol . . . . 869 

Oxidum Nitrosum . . . . 311 

Oxicn Pills and Tablets , . 414 

Oxindole . . . . . . 463 

Oxine . . . . . . . . 70 

Oxychinolinum Sulfuricum 859, 336 
Oxy cholesterol .. .. .. 131 

Oxycroceum Plaster . . . . 786 

Oxycyanurc Mercurique . . 207 

Oxydase Reaction . . . . 677 

Oxygen .. 771,311 

„ and Helium , . . . 772 

„ Injection . . . . 773 

„ and Nitrous Oxide . . 776 

,, in Radiography 1040, 1042 
Oxygenated Water . . . . 39 

Oxyhaemoglobin . , . . 799 

Oxylan 371 

Oxyl-Iodidc . . . . . . 416 

Oxylith 614 

Oxymel 478 

„ Scillie .. .. 912,348 

Oxy-mercuric-alIyl-succinyl“ 
carbamide . . . . . . 608 

Oxy-methoxybenzene Sulphonic 

Acid 155 

Oxynarcotine , . . . . . 303 

Oxyquinoline Sulphate . . 336 

Oxytocic Principle . . 835, 330 

Oxytocin . . . . . . 835 

Oystrax 'I'onic , . . . . . 414 

Ozokerite , . . . . . 782 

Ozone, Water Steriln. by . . 866 


. . 728 

.. 414 

. . 471 

11 

. . 581 

.. 414 

. . 596 

.. 977 

.. 334 

.. 280 
.. 1032 
.. 1032 
.. 334 

.. 273 
.. 273 

.. 858 

.. 671 

280, 800 


P.A.B.S. 936 

P.B.A 440 

pH 580 

„ Applications of . . . . 590 

„ of Blood 679 

„ of Common Substances . . 593 

„ Indicators . . . . . . 604 

P.M.B. 333 492 

P.P. Factor . . . . 192, 742 

P.S.I. Vaccine 1057 

Pabestrol . . . . . . 728 

„ D 728 

Pacific Pain Balm .. .. 414 

Pacohn . . . . . . . . 471 

Pacyl Tablets . . . . . . 11 

Padutin . . . . . . 581 

Page Woodcock’s Pills . . . . 414 

Pagenstecher’s Ointment . . 596 

Pahvant Valley Fever . . . . 977 

Paint, Lead , . . . . . 334 

„ Linseed Oil for . . , . 280 

„ Luminous . . . . 1032 

„ Radium . . . . . . 1032 

„ Spraying, Dangers of . . 334 

„ Turpentine for , . . . 273 

„ White Spirit for. . . . 273 

Pakes Discs . . . . . * 858 

Pale-Rose Petal . . . . 671 

Palm Kernel Oil . . 280, 809 

„ „ „ Hydrogenated 131 

Pamaquinae Naphthoas . . 144 

Pamaquinum 889, 144, 465, 481, 558 
Panacel Antiseptic Ointment . . 414 

Panacoids . . . . . . 779 

Panama Bark . . . . , . 910 

„ Bismuth . . . . 661 

„ Relapsing Fever . . 964 

Panatone . . . . . . 732 

Pancreas . . . . . . 776 

Pancreatic Diastase . . . , 777 

„ Extract (Bact.) 1001 
Pancreatin, Assay of Proteolytic 

Activity . . . . 31 2 

„ Detmn. of Lipase . . 313 

Pancreatinum .. .. 778,311 

Pancreotrophic Substance . . 847 

Pancrepatinc . . . . . . 779 

„ Compound . . 779 

Pancrobilin . . . . . . 520 

„ Compound Pills . . 520 

Pandigal , . . . . . 489 

Panflavin Tablets .. .. 128 

Panlittol 779 

Panopepton . . . . . . 797 

Panopsin . . . . . . 779 

Panoptic Stain . . . . . . 676 

Pantavene . . . . . . 382 

Panteric Tablets . , . . 779 

„ „ Compound . . 779 


.. 312 

I.. 313 

778, 311 
.. 847 



1180 


THE EXTRA PHARMACOPCEIA 


Name 
, Panthesine 

„ ^ Balni 
Pantocaine 
Pantothenic Acid 
Pantoyltanrine . . 
Pantropic Virus. . 
Papainum 

„ Cryst. 
Papaveraldme . . 
Papaveretum 
Papaverina 

PapaverinjB Hydrochlor. 


FIGURES IN HEAVY TYPE, 

Page 
. . 439 

. . 439 

. . 438 

748 
.. 475 

.. 983 

780, 313, 314 
780 
.. 303 

769, 309 
707, 309, 558 
. . 708, 309 


„ Sulphas 
Papaverinum Hydrochlor. 
Papaveris Capsula 
Papaw . . 

Paper Yellow . . 

Papoose Root 

Pappenheim’s Panoptic Method 
„ Stain . . 

Para Rhatany 

„ Rubber 

Parachlorometacresol . . 
Parachlorometaxylenol . . 
Parachloiphenol 

Paracodin 

„ Syrup 
Paracoto 
Paracresol 

Paractol 

Paradiazine 

Paradichlorbenzenum .. 

Paraffin Chlorinated . . 

„ Injections, Solid 
„ Iodine Values of 
„ No. 7 , . 

Modified 


Spray 
Trej 


Treatment of Burns 
,, Viscosity of 
„ Wax . . 

Paraffinoma 

Paraffinum 

Durum 
Liq. 

„ Leve . . 

„ pro Nebulia . . 
Molle 
„ Album 
M Fla'STJin 
7, Solidum 
Paraform 

M Collodion 

Paraformaldehydum 
Paraformic Aldehyde 
Paragen 

Paraguay Tea . . 

Parakaolin 
Paraldehyde Habit 
Paraldehydum . . 

Paralysis Agitans 
Paraphenylenediamine 

Pararosaniline . . 

Paraaeptic 


708 
309 
770 
780 
840 
559 
676 
908 

.. 668 
.. 357 

. . 467 

.. 467 

. . 468 

. . 445 

. . 445 

. . 670 

465, 156 
.. 59 

.. 457 
.. 295 

. . 396 

. . 781 

.. 319 

. . 781 

. . 781 

.. 784 

. . 781 

.. 317 

. . 781 

. . 781 

781, 317 
781,317,318 

782, 317 
784, 319 

784 
318 
784, 319 
784, 319 
. . 781 

, . 538 

.. 538 

196, 558 
. . 538 

.. 793 

.. 326 

,, 176 

. . 539 

539, 196, 560 
. . 902 


538. 


Test 


4 

647 

254 

782 


e.g, too, REFER TO VOL. II. 

Name p.-- 

Parathormone . . . . , , 1002 

Parathyroid Biological Assay of 367 
„ Extract ., 1000,367 

IL • • . . 999 

Parathyroideum . . 999 337 

Paratyphoid C ’ 935 

,, Fever 984, 995 

Paredrine 

Paregoric 

>» 

„ bcotch . , , , 768 

Parenamps . . . . , , 573 

Parenol . . . . . . , * 73^ 

Parenteral Injns., Distilled Wat^for 79 
n aV Sterilisation of 1010 

Park’s Ointment , . §57 

Paris Green ] 05 

Par-Isalon . . , . ' * 5110 

Parivitan .. ! .* 337 

Parkinsonism 902 

Parmanil . . . . ^ , 251 

Parmint Essence . . ’ * 414 

p » Syrup., .. :: 

Parogenum , . , . , , 734 

„ Ichthammolis .’ 622 

lodi .. ..649 

. Sahcylatum . . 95 

garoffim 1002 

Paroleine . . . . 732, 784 

Paromin 

Parosan . . . , , ^ 221 

Parotitis, Epidemic . , ’ 990 

Parrish’s P'ood . . . . . . 529 

Synip .. 529 

Parrot’s Disease . . . , 934 

Pars Intermedia , . , . §32 

Nervosa * §32 

M Tuberalis 

Parsetic . . . . . 437 

Parsley .. .. .. ;; 200 

rartagon Bougies . . . . 205 

Partition Coefficients of Hypnotics 476 

Pasque Flower 560 

Passerine Sedative . . . , 415 

Pa^a Bismuthi et lodoformi 314, 1024 
.vee Index to 

Vol I 

Pasteur Vaccine . . , . 936 

Pasteur-ChnmbeiTand P'ilters . . 1008 
Pasteurella Postis , . . . 927 

„ , Tularensis . . . . 973 

Pasteurisation, Detection of . . 789 

„ Effect on Milk 786 

„ Faulty . . . . 791 

n of Milk . . 784 

„ Phosphatase Test 

for ... , 789 

Pasteurised Food, Test for . . 789 

„ Milk, Detection of 

^RawMilkin 789 
»> ,t Nutritive 
o *•« ^.11 Value of .. 785 

Pastilles, Cbloralformamide and 
„ , Diphenylamine 1083 

lor other Pastilles see Index to VoL 1 
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FIGURES IN HEAVY TYPE, e,g, 100, REFER TO VOL. II. 

Name Page Name Page 

Pastries, Orders Relating to . . 848 Pepper, African . . . . . . 

Patchouli Oil 268 „ Black . . . . 365, 32*0 

Patent Medicines .. 373 „ Cayenne .. .. 123 

„ Mixture . . . . 147 „ Jamaica . . . . 376 

„ „ Camphorated.. 147 „ Long .. 365,123, 329 

Paternoster’s Pills .. ..415 „ Sport .. .. .. 123 

Patterson’s Pills . . . . 415 „ Tabasco . . . . 123 

Paul Fildes’ Medium .. ..913 „ Tailed 457 

Pauly’s Reaction . . . . 551 „ White . . . . 365, 329 

Pavopin 770 Peppermint 745 

Peach Kernel Oil . . 185, 73 „ Oil . . 744, 238 

Pea-nut Oil .... . . 747 „ ,, Franco-Mitcham 239 

Pearl Coating for Pills . . . . 825 „ „ Italo-Milcham 239 

„ White .... . . 310 „ „ Japanese . . 239 

Pearson’s Solution of Arsenic . . 215 Peps Pastilles .. .. .. 415 

Pectic Acid 830 Pepsac . . . . . . . . 577 

Pectin .. .. 544,560,830 Pepsine Amylaci^e .. .. 315 

„ Solution .. ..61 „ Lactos^e .. .. 315 

Pectinic Acid 830 Pepsinum . . 790, 314, 315 

Pectin-Insulin 638 Peptalac 382 

Pectose .. .. .. .. 830 Peptenzyme .. .. .. 791 

Peganum 894 Peptone, Beef 797 

Pelargonium Oil . . . . 743 „ Dietetic . . . . 797 

Pellagra Syndrome . . . . 9S3 „ Injections . . . , 792 

Pellagra-preventive Vitamin 192,742 „ Pancreatique . . 778,316 

Pellanthum .. 1017,415 „ Pepsique .. .. 316 

Pelletierina . . 788, 320, 560 ,, Suppositories . . 797 

Pelletierinaj Sulphas . . . . 789 „ Test for Bile . . . . 645 

„ Tannas ..789,320,560 „ Water (Dunham’s) .. 1000 

Pelletierinum Sulfuricum . . 789 Witte Special 30 . . 793 

Pellidol . . . . . . 261 „ Witte’s . . . . 793 

Pellitory Root . . . . . . 866 Peptonised Beef Jelly . . . . 778 

Pelonin 192 „ „ Tea .. .. 778 

l^losine Sulphate .. ..CIO „ Chicken Jelly .. 778 

Penelrol Inhahmt .. ..415 „ Iron with Manganese 527 

„ Tablets .. ,.415 „ „ Solution .. 526 

Penicillin .. .. 385,1023 „ Milk .. .. 778 

„ Snuft’ . . . . . . 386 Peptonising Powder . . . . 778 

„ as Wound Antiseptic 1023 „ Tablets 779 

Penicillinase 385 Peptonoids, Carnrick's Liquid 797 

Pennyroyal 746 Peptonum .. .. 791,316 

Peniachlorethane . . . . 373 „ Bovinum . . . . 797 

Peritachlorophenol . . . . 160 Per-Abrodil . . . . . . 652 

Pentadione 439 Perandren 738 

Peniahydroxyilavone . . . . 466 Percainal . . . . . . 440 

Penta-Kaps , . . . . . 337 Percaine . . . . . . 439 

Pentamcthylcne . . . . . . 449 „ in Oil . . . . . . 430 

Pcntamethylunctelrazol 347, 456 Percalcin . . . . . . 340 

Pentaniethylpararosaniline . . 253 Perchlor-ethylene . . . . 372 

Pentane . . . . . . 433 Perchloric Acid . . . . 20 

Pentide . . . . . . 390 Percorten . . . . . . 142 

Pentnucleotide . . . . . . 390 Perethynol . . , . . , 963 

Pentobarbitalum Soclicum . . 99 Perfumes, Extraction of . . 250 

Pentobarbital Sodium . . . . 268 Perhepar 573 

„ Solubile . . . . 268 Perhydridase , . . . , . 314 

Pentobarbitone Soluble 90, 560 Perhydrol 613 

Pentose Nucleotide .. 388 „ Magnesium.. .. 614 

„ in Urine . . , . 655 Perichthol . . . . . . 621 

Pentosuria . . . . . . 655 Perilla Oil . . . . . . T3 

Pentothal 271 Peristaltin 378 

„ Acid 271 Peritoneal Fluid, Examn. of .. 708 

„ Sodium .. .. 271 Perlatan , . .. .. .. 725 

Pepana . . . . . . 791 Perles . . . . . . . . 543 

Pepo .. .. .. 905 Permanganate Test for Cocaine 146 

Pepper . . . . 365, 329 Permfoani . . . . . . 898 
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FIGURES IN HEAVY TYPE, 

Name Page 

Permidin . . . . . . 27 

Pernaemon Forte . . . . 573 

„ Simplex . . . . 573 

Pernocton . . . . 283, 485 

Pemoston . . . . . . 283 

Peroxidase . . . . . . 31 4 

Peroxides in Anaesthetic Ether 57 

Peroxyde de Magn^siiim . . 233 

Perparine . . . . . . 708 

„ Hydrochloride . . 708 

Perpolitiones Oryzae . . . . 738 

Persic Oil, Detection of in Almond 

Oil 73 

Persio . . . . . . . . 96 

Perstomin . . , . . . 577 

Persulphates as Bleaching Agents 41 
„ as Improvers in 

Flour 81 9 

Pertussis Antigen (Detoxified) 1095 

„ U.B.A 1095 

,, Vaccine , . . . 1093 

Peru Balsam . . . . 262, 97 

Peruscabina . . . . . . 30 

Peruvian Rhatany . . . . 668 

Pessary Mass for Hot Climates 980 
Pessi 

See Index to Vol, J 
Petechial Fever . . . . 1035 

Petein 1095 

Petit’s Liquor . . , . . . 554 

Petremol . . . . . . 782 

Petroff’s Method . . , . 976 

Petrol 786, 319 

Petrolagar Paraffin Emulsion 784, 415 
Petrolatum .. .. 784,319 

„ Album . . 784, 319 

„ Liq. . . 782, 317 

Petrolax Compound . . . . 415 

Petroleinum 786 

Petroleum Benzine . . 294, 786 

„ Ether .. .. 786 

„ Insecticide . . . . 786 

„ Jelly .. 784 

„ Leve . . 786, 319 

„ Naphtha . . . . 786 

„ Spirit . . . . 786 

Pettenkofer’s Teat . . 571, 645 

Pettey Method 699 

Petty Spurge . . . . . . 503 

Pfeiffer’s Bacillus . . 1053, 913 

Phanodorm . . . . 275, 486 

„ Calcium . . . . 275 

Phanodorn 275 

Pharbitis Seeds 667 

Pharmacy and Medicines Act, 

1941 .. ..377 

„ ,, Poisons Act, 1933 1105 

Pharmalene .. .. 415 

Phedracin . . , . . , 502 

Phedros . . . . . . . . 492 

/-a-Phellandrene , . . . 263 

3-Phellandrene . . . . . . 448 

Phemitonum 281, 99, 457, 485, 560 
Phenacainae Hydrochlorid. 151, 560 


100, REFER TO VOL. II. 

Name PAekl 

Phenacetinum .. 801, 320,illi0'5 

„ c. Caffeina Efferv. 

„ Efferv 

Phenalgin . . . . 4, 415 * 

Phenalos.. .. .. .. 816 

Phenantlirene . . . . 442, 460 

Phenapyrine-caffeine , . . . 804 

Phenazoni Acetylsalicylas . . 803 

,, et Caffeinae Citras . . 803 

„ Salicylas .. 803,322 

Phenazonum . . 802, 321, 454, 560 
„ c. Caffeina Efferv. 803 

„ Efferv 803 

Phenetidin . . . . . . 801 

Phenetidylphenacetin HCl . . 432 

o-Phenetolcarbamide .. .. 901 

Phenobarbitalum . . 278, 99 

„ Sodicum . . 99 

Solubile .. 280 

Phenobarbitone Solution for 
Injection . . . . . . 281 

Phenobarbitonum 

278, 99, 457, 485, 560 
„ Solubile 280, 9$. 562 
Phenocolli Hydrochlor. 802, 562 

Phenoda Solution . . . . 415 

Phenofax 814 

Phenol . . . . 806, 323, 562 

„ c. Camphora .. .. 812 

„ lodisatum . . . . 812 

„ Liqucfactum .. 812,323 

, Red .. 817,607, 328 

„ Test . . . . 663 

„ Soda 811 

„ Sodio-Sulphoricinate . . 909 

„ Sodique Dissous .. 811 

Violet 607 

„ Wool 809 

Phcnolainc .. .. 440,415 

„ Ointment .. 416 

Phenol-Bismuth , . . . 309 

Phenolic Antiseptics . . . . 469 

„ Disinfectants 470, 1018 
Phenolised Gelatin Compound 1016 

Phenoloids 470 

Phcnolphthaleinum 815, 326, 562, 607 
Phenoiphthalin Reagent . . 707 

Phcnol-Rubrum .. 817,328 

Phenols, I^hysiological Action of 478 
„ Test to Distinguish .. 156 

Phenolsulphonephthalein .. 817 

„ Renal Function Test 663 

Phenoltetrabromphthalein 

Sodium Sulphonate . . . . 686 

Phcnoltetrachlorphthalein Iriver 
Function Test . . . . 686 

Phenoquin . . . . . . 415 

PhenosafraniiK* . . . . . . 611 

Phenosalyl .. .. .. 813 

Phenothiazine . . . . 259, 95 

Phensic Tablets .. .. 415 

Phenyl Hydrate . . . . . . 800 

Phcnylacetamide . . . . 3 

5-Phenylacridine . . . . 467 

Phenylalanine .. .. 716 
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FISSURES IN HKAVy TYPE, 

'“’MR Page 

•enyl-^-aminopropane . . 409 

:enylaminopropanol HCl . . 498 

I . -iiylanthranilic Acid .. 186 

Phtitiyl-Aspriodine . . . , 20 

Phenyl-azo-a-a-diamino-pyridine 
Hydrochloride . . . . 585 

Phenylcinchoninic Acid Hyd- 
riodide . . . . , . 416 

Phenyldichloroarsine . . . . 86 

Phenyldimethyldimethylamido- 
isopyrazolopum . . . . 804 

Phenyldimethyl/sapropylpyra- 
zolone . . . , . . 804 

Phenyldimethylpyrazolone 

802, 321, 454 

w-Phenylenediamine . . . . 562 

p-Phenylenediamine . . . , 562 

w-Phenylene-di-isothiocyanate 24 
Pfaenylethyl Alcohol . . . . 270 

„ Hydnocarpate . . 751 

Phenylethylacetylurea . . 281 

5-Phenyl-5-ethylbarbituric Acid 457 
S-Phenyl-5-cthyl-2 : 4-dikeio- 
tetrahydroglyoxalino . . . . 455 

Phenylethylhydantoin . . 286, 455 

Phenylethylmalonyl Urea , . 278 

S-Phenyl-5-cthyl-N-methyl- 
barbituric Acid . . . . 457 

Phenylhydrorifyri Nitras 595, 210 

Phenylhydrazinas HCl . . 6, 562 

Phenylis Salicylas . . 102, 38 

P-Phenylidopropylamine . . 499 

Phenylmercuric Acetate . . 596 

„ Nitrate 595, 210, 562 

a-Phenyl-|3-methyl Atninopro- 

panol 493 

Phenylmethyiketone . . . . 9 

2-Phcnylquinoline-4-carboxylic 

Acid 465 

Phenylsemicarbazide . . . , 29 

Phenyioin Sodium 100,562 

Phonytoinum Solubile 100, 456, 562 
Philentcrol . . . . . , 1026 

Phillips’ I'onic Yeast Tablets . . 415 

„ Yeast Granules . . 41 6 

Phloridzin . . . . . . 662 

„ Renal Function Test 664 

Phloroglucin . , . . . . 166 

„ Test for Free HCl i 
710, 796 

, „ „ Milk .. 796 

l^hloxin . . . , . . 840 

Pholedrine .. .. 138 

Phosferfne Health Salts , . 416 

M Li<{uid and Tablets 416 

Phosgene . . . . . . 127 

„ in Industry , . . . 127 

Phosphatase Tl’est . . 789, 810 

Phosphate Di-Acide eJe Calcium 33 
„ Mono-Acide de Calcium 33 

„ Mono-Acide de Sodium 36 

„ Neutre de Calcium 33 

Phosphates, Estimation of , . 35 

„ in Urine . . . . 656 

I’hosphatic Calculi . . . . 647 

QQ2 


t.g. 100, REFER TO VOL. K. 

Name Page 

Phosphatides 310 

Phosphines . . . . . . 467 

Phosphomolybdic Acid Test . . 653 

Phosphorus . . . . . . 817 

„ Acid-Soluble . . 692 

„ Compounds in Blood 692 

,, Derivatives, Nomen- 
clature of . . 469 

« ,, Detmn. in Syrups 34 
„ „ in Lecithin 310 

„ Lipin . . . . 692 

,, Micro-detmn. of . . 625 

,, Residual . . . . 692 

,, Solutus . . . . 818 

Phospho-Soda (Fleet) . . . . 93 

Phos^hotungsde Acid Test for 
Uric Acid . . . . . . 660 

Photoelectric Measurement of 
Adsorption Spectra . . 628 

Photometry .. .. 612 

Phrenazol . . . . . . 349 

Phthiocol . . . . . . 25 

Phylacogens . . . . . . 1025 

Phylloporphyrin . . . . 800 

Phyllosan .. 416 

Phyone . . . . . . . . 839 

Physical Constants, Micro- 
detmn. of - . . . . . 626 

Physikurate .. .. .. 416 

Physin 750 

Physiological Actions of Drugs 474 
„ Buffer Solution . . 79 

„ Saline Solution . . 65 

Physolactin . . . . . . 846 

Physostab . . . . . . 844 

Physostigma . . . . . . 819 

Physostigmatis Semina . . 819 

Physostigmina . . 819, 328, 662 

Phypostigmin® Salicylas 820, 328, 562 
„ Sulphas 821, 328 
Physostigmine, Physiological 
Action of . . . . 475, 483 

Phytin . . . . . . . . 91 

Phytoferol . . . . . . 387 

Phytolacca . . . . . . 665 

Phytolaccin . , . . . . 665 

Pian Bois . . . . . . 916 

Pickles, Preserratives in . , 836 

Picrasmin . . . . . . 551 

Picrates, Estimation of . . 325 

Picric Acid . . . . . , 325 

„ „ Solution (Esbach’s) 640 

„ „ Test .. ..653 

,, Gauze .. .. 1005,325 

„ Wool 1005 

Picrorhiza . . , . . . 895 

Picrotol . . . . . . 206 

Picrotoxinum . . 934, 248, 562 

Pierre’s (Father) Monastery 

Herbs 416 

Pigmenta 

See hidex to VoL I 
Pildoras de Franck . . . . 899 

Pilewort . , . . . . 566 

Pilinc, Impermeable . . , . 563 
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FIGURES IN HEAVY TYPE, e.g. 100, REFER TO VOL. II. 


Name 

Page 

Pill Coatings 

102, 825 

„ Excipients . . 

.. 825 

„ Varnish 

.. 825 

Pilocarpina . . 823 

, 329, 564 

Pilocarpinae Hydrobrom. 

. . 824 

„ Hydrochlor. 

824, 329 

„ Nitras 824 

, 329, 564 

Pilocarpine Test 

. . 919 

Pilocarpus 

. . 824 

Pilosine 

.. 824 

Pilulae Ferri Carb. 

522, 187 

„ Hydrarg. . . 588, 211 

For otner Pills see Index to 

Voll 


Pilulis, Pulveres pro , . 

.. 826 

Pimenta 

376, 130 

Pimento . . . . . 

376. 130 

Pine Oils 

830, 259 

Pineal Body 

.. 850 

Pineate Cough Syrup . . 
Pinelyptus Pastilles 

.. 416 

.. 416 

Pine-needle Oils 

259 

Pineoleum Ephedrine Jelly 

.. 416 

„ Inhalant 

.. 416 

»» ,» ^ .with 

Ephednne 

416 

Pinheroin 

.. 830 

Pink Disease 

.. 925 

,, Root 

.. 790 

Pinkettes Pills . . 

.. 416 

Pinus 

.. 827 

„ Alba 

827, 258 

„ Bark • . . 

. . 827 

„ Canadensis 

.. 827 

„ Pumilionis 

259 

„ Sylvestris 

827, 259 

Pipe Liquorice . . 

. . 557 

Piper 

365, 329 

„ Album 

.. 365 

„ Longum . . 

„ Nigrum . . 

Piperazina . . 365, 

365, 329 
365, 329 

457, 564 

„ Citro-salicylas 

.. 365 

Efferv. 

365 

„ Hydras 

.. 365 

Piperazines, Nomenclature of 

.. 458 

Piperidine 

365, 452 

„ Acid Tartrate 

. . 365 

,» Tart. 

.. 365 

„ „ Efferv. 

.. 365 

Piperina . . 

.. 365 

Piperonal 

.. 443 

Pipsissewa 

.. 320 

Pisani’s Test 

.. 148 

Piscidia . , 

.. 560 

Pistoia Gout Powder . . 

.. 446 

Pitalin . . 

. . 835 

Pitchblende 

.. 1028 

Pitexan, . . 

.. 849 

Pitjfield’s Stains 

. . 982 

Pitibulin . . 

. . 832 

Pitocin 

. . 836 

Piton 

. . 832 

Pitoxylin 

. . 832 

Pitraphorin 

. . 835 i 


Name I^age 

Pitrenahn . . . . . . 137 

Pitressin 837 

„ Tannate . . . . 837 

Pituchinol . . . . . . 835 

Pituitarium .. .. 831,330 

„ Posterius . . , . 849 

Pituitary (Anterior Lobe) 

Active Principles of 839, 331 
tf (Axitcirior Lobe) 

Functions of . . 837 

„ (Anterior Lobe) 

Substance Dried . 

„ Body, Dried . . 

„ Gland , . 

„ „ Anatomy of . 

M „ Antidiuretic 

Activity of . 

** „ Gonadotropic 

Hormone . 

„ ^ „ Histology of . . 

„ Oxytocic Principle of 

835, 330 

„ (Posterior Lobe) 

Active Principles of 835 
„ (Posterior Lobe) 

Extract 

„ (Posterior Lobe) 

Subst. Dried 

„ Pressor Activity of . . 

„ Thyrotropic Hormone 

„ Vasopressor Principle 

of . . . , 836, 330 

Pituitrin 832 

Pityriasis , . . . . . 949 

Pix Abietinarum .. 851 

„ Betula 854 

„ Burfiundica. , .. .. 852 

„ Carbonis . . . . 852, 332 

„ „ Praeparata 852, 332 

„ Juniperi 333 

„ Liquids .. .. 851,332 

„ Lithanthracis . . . . 852 

„ Pini 851, 332 

Placenta Agar 895 

Placental Extract in Measles .. 1055 

Plague 026, 086 

„ Living Non-Virulent 

Vaccine . . . . 926 

„ Scrum 029 

„ Vaccine . . , . . . 928 

Planacrine 128 

Planadalin 1008 

Planavit A 335 


848 

848 

831 

832 

331 

331 

832 


832, 330 


849 

330 

332 


„ C 21 

Planocaine . , . . . . 432 

Planoclirome 605 

Plantaginxs Semen . . . . 229 

Plasma Bicarbonate . 678 

„ Dried Blood . . ..1104 

„ Transfusion . . . . 1103 

Plasmochin . . . . . , 889 

Plasmodium Malarias . . . . 923 

Plasmon . , . . . . 382 

Plasmoquine . . . . 889, 481 

„ Compound . , 890 
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Name . Page 

Plsister Adhesive . . . . 203 

„ of Paris 341 

„ ,, „ Bandages . . 341 

Plata Coloidal 208 


207 
702 
516 
505 
648 
416 
708 
355 
983 
854, 333 
. . 857 

857, 333 
857, 333 
857, 334 
87 

857, 502 

834 , 333 , 502 
603 


„ Vitelina 

Plate Count Milk Test 
Platinic Chloride Reagent 

Platinum 

,, Wire Test for Calculi 
Platts <Dr.) Rinex Prescription 
Pleural Fluid, Examn. of 

Pleurisy Root 

Pliminer and Paine’s Method . . 
Plumbi Acetas . . 

,, Arsenas.. 

,, Carbonas 
,, lodidum 
„ Monoxidum 
„ Oleas . . 

„ Oxidum 
Plumbum 

Plummer’s Pills 

Pneumobacillus, Friedlander’s 931 

Pneumococci Incidence Rate . . 1058 
„ Specific Substance 

of .. ,.930 

„ Types .. 1056,930 

„ Typing (Neufeld 

Test) .. 1058 

Pneumococcus, Urinary Preci- 
pitation Test 930 

„ Vaccine . . 1056 

Pneumonia .. 1056,929 

„ Bacteriology of . . 929 

Pneumothorax, Artificial . . 774 

Podophylli Resina . . 838, 336 

Podophyllin 838 

Podophylloresin . . . . 335 

Podophyllotoxin . . 335, 564 

Podophylluin . . . . 859, 335 

„ Indicum 839, 335 
Poised Solutions . . . . 598 

Poison Ivy Leaves . . . , 670 

„ Oak 670 

Poisons .. .. ,.1105 

„ Counter Prescribed . . 1 110 

„ Dispensing on Prescrip- 
tion 1110 

„ Eire Schedule .. 1130 

,, Emergency Supply .. 1108 

,, Fourth Schedule Pres- 
cription . . . . 1 109 

„ Labelling of .. .. 1111 

„ List 1118 

„ Manufacture of 1118 

„ Northern Ireland 

Schedule .. ..1128 

„ Rules, 1935 to 1940 .. 1105 

„ Sale of P'irst Schedule 1111 

„ „ or Supply of . . 1108 

„ ,, of for use in 

Business or 
Profession .. 1113 

„ Sales over Counter .. 1111 

„ Schedules .. .. 1120 


e.g. 100, REFER TO VOL. 11. 

Name Page 

Poisons, Storage of . . ..1116 

Supply by Doctors .. 1108 

,, „ Hospitals .. 1116 

„ „ Pharmacists 1110 

„ „ Wholesalers 1114 

Transport of .. 1117 

Poke Root . . . , . , 665 

Polarograph . . . . . . 599 

Polarographic Analy.sis , . . . 599 

„ „ Applica- 
tions of 602 

Polensk6 Value , . 808 

Polioencephalitis . . 932, 995 

Polio-encephalo-myelitis . . 932 

Poliomyelitis . . . . 932, 995 

„ Acute . . . . 932 

„ Antistreptococcus 

Serum . . 933 

„ Epidemic . . 932 

Pollacine . . , . . . 797 

Pollen Allergens, Standardisation 797 
Pollergen . . . . . . 797 

Polvere Antigottose . . . . 446 

Polychromasia . . . . . . 677 

Polygalitol .. .. .. 912 

Polyglandin . . . . . . 732 

Polypore de M61eze . . . . 33 

Polyporous Officinalis . . . . 33 

Polysaccharides ,. .. 718 

Polyvitamin Co. . . . . 337 

„ Preparations . . 336 

Pomade Max . . . . . . 417 

Pomegranate . . . . . . 789 

„ Bark . . . . 320 

„ Rind . . . . 789 

Pommade Antiseptique Com- 

pos^e a riodoforme 803 
a I’Argent Colloidal 209 
Belladonn<5e. . .. 294 

Mercurielle . . . . 211 

Mercurielle Bella- 

donn ee . . . . 589 

Mercurielle Faible . . 589 

„ a Parties Rgales 389 
ii rOxyde Mercurique 
Rouge . . . . 597 

do Redus . . . . 803 

„ au Styrax . . . . 264 

Ponceau, 2R, 3R, 4R . . . . 839 

Ponder’s Stain . . . . . . 893 

Pond’s Extract Co. Ointment 417 
„ „ of Hamamelis 417 

Ponselle’s Medium . . • • 970 

Pontampons . . . , . . 081 

Pontefract Cakes . . . . 557 

Pontocaine Hydrochloride . . 438 

Poor Man’s Friend . . 417 

„ „ Plaster .. 852 

Poore’s Pills . . . . . . 859 

Poppy Heads . . . . - . 770 

Poppy- Seed Oil . . . . 762 

Poradenitis . . . . 921 

Poradenolymphitis Inguinalis 921 
Porcelain Filters ^ . 1008 

Porphyrin, Detcn. in Fseces ^ . . 707 
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Name Page 

Porphyrin in Urine . . . . 656 

Porphyrinuria . . . . . . 656 

Porphyroxine . . . . . . 303 

Port 62 

Porter . . . . . . . . 62 

Postonal . . . . . . 984 

Post-vaccinal Encephalitis . . 1092 

Potash Alum .. .. 171,69 

,, Soap . . . . 906, 346 

Potassa Caustica . . . . 863 

,, Sulphurata . . 864, 362 

Potassii Acetas . . . . 8, 2 

,, Acid. Oxalas . . 44 

,, Aluminium Sulph. .. 171 

,, Antimonyl Tart. 195,78,564 

„ et Argent. lod. . . 203 

,, ct Auri Cyanidum . . 248 

, , Ben 2 oas . . . , 29 

,, Biboras . . . . 39 

,, Bicarbonas . . 862, 337 

,, Bichromate . . . . 410 

,, Binoxalas . . . . 44 

,, Bismuthyl Saccharale 305 

,, Bismuth. Tart. . . 304 

,, Bisulphis . . . . 109 

,, Bitartras 118,46 

,, Borotartras .. 118 

,, Bromid. . . 54, 17 

,, Cantharidas . . . . 357 

,, Carbonas . . 862, 337 

„ Chloras . . 862, 337 

„ Chloridum .. 62,19 

,, Chromas .. 410,608 

,, „ Indicator . . 608 

„ Citras .. .. 40,11 

„ „ Efferv. . . 40 

„ Cyanas . . . . 72 

„ Cyanidum , , 72, 23 

„ Cyanuret . . . . 72 

„ Dichromas .. 410,134 

,, Di-hydrogen Phosph. 92 

„ Ferricyanidum . . 72 

„ Ferrocyanidum . . 72 

,, ,, Indicator 608 

„ Fluoridum , . . . 7t) 

„ Formas .. 43,12 

„ Glycerophos. Liq. 46, 14 

„ Guaiacolsulphonas 

463, 155, 564 

,, Hippuras . . . . 32 

„ Hydroxidum . . 863, 338 

,, Hydroxyquinolini 

Sulphas . . 859, 336, 564 

„ Hypophosphis 74, 26 

,, Indoxyl Sulphate . . 655 

„ lodidum . . 49, 15 

., Lactas 78 

,, Mercuric Iodide Solution 852 

„ Metabisulphis . . 109 

„ Myronate .. 917,349 

„ Nitras . . . . 85, 30 

„ Nitris . . . . . . 864 

„ Oxalas . . . . . . 44 

„ Oxyquinoline Sulphate 859 

, „ Permanganas . . . . 691.* 


Name Page 

Potassii Persulphas .. 108,41 

„ Phosphas . . 92, 34 

„ ,, Acidus 92, 34 

„ Pyroboras , . . . 39 

„ Pyrosulphis . . . . 109 

„ Quadroxalas . . . . 44 

„ Rhodanid 72 

„ Salicylas . . 96, 37 

„ Silicate Solution . . 71 

„ et Sodii Tart. . . 1 19, 46 

„ Sulphas . . 106, 41 

„ Sulphocyanid. . . . . 72 

„ Tartras .. 118,46 

„ „ Acidus 118,46 

„ „ Neutral . . 118 

„ Tetroxalas . . . . 44 

„ Thiocyanas . . . . 72 

Potassio-Mercuric Iodide Sol. . . 852 

Potassium .. .. 861,337 

„ Content of Blood . . 693 


„ Detcn. and Detmn. of 339 
„ Detmn, in Blood Serum 693 
,, Detmn. as Potassium 

Silver Coballinitrite 339 
„ Salts . . . . 337 

„ ,, Substitution by 

Sodium Salts 1151 
Potato Medium . . . . 1000 

Starch 185 

Potatoes . . . , . . . . 824 

„ Efiect of Cooking on 825 

Potentiometric Titrations . . 597 

Potion Gommeuse . . . . 2 

Potter’s Asthma Cigarettes . . 417 

„ .. Cure . . 680, 417 

„ Catarrh Pastilles . . 417 

„ Herbal Smoking Mixture 417 
„ Stramonium Cigarettes 417 
Potus Imperialis . . . . 118 

Poudre d’Aconitinc an Centiirme 122 
„ d’Azotate d’Aconitine 

au Centieme . . 122 

„ contre U; Coryza . . 696 

„ de Digitaline au Centieme 486 
„ de Glande Rurrenale 139, 56 
„ d’lpecacuanha Opiac^e 658 

„ do Reglissc Compos ec. , 557 

Power Methylated Spirits . . 163 

Prsequine , . , . . . 889 

PragmoHne . . , . . . 13 

Prayer Beads . . . . . . 557 

Precipitated Chalk , . . . 337 

Pr4cipit6 Blanc .. .. 602 

Precipitin Reaction for Meningo- 
coccal Infection . . 884 

„ Test for Blood . . 684 

Precipitins . . . . 1022, 684 

Prcgl’s Microanalyticai Methods 625 
Pregnancy Diagnosis . . . . vS43 

Pregnane . . . . . . 461 

Pregnanediol 729 

„ Detmn. in Urine 669 
Pregnenedione . . . . 729, 451 

Pregneninolone .. .. 731 

Pregneninonol . . , . . . 731 
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Name Page 

Pregnyl 844 

Preloban . . . . . , . . 849 

Premier- jus 813 

Prensols . . . . . . . . 898 

Prentif Suppositories . . . , 898 

Prepalin . . . . . . , . 335 

Preservative Solution for 

Anatomical Specimens . . 813 

Preservatives in Food 831, 836,837,848 
Presto Powders . . . . 417 

Preventive Capsules . . . . 604 

Price-Jones Curve . . . . 678 

Price's Antigen 809 

Prickly Ash Bark . . . . 294 

Priovit 337 

Procainas Boras . . . . 437 


„ Hydrochlor. 432, 151, 564 
„ „ Alkaline Solns. 433 

„ „ Ansesthesia with 434 

„ ,, Sterilisation of 433 

Procaine .. .. 161,484 

Procainum .. .. .. 151 

„ Hydrochloricum .. 151 

„ Nitricum . . . . 151 

Procholon Tablets . . . . 520 

Proctocaine . . . . . . 431 

Proctoids .. .. 1017,417 

Proethron 573 

„ Forte . . . . 573 

Profccundin . . . . . . 387 

Proflavina 128. 50, 467, 487, 564, 1022 
Proflavinae Sulphas . . . . 52 

Proflavine Bougies .. .. 129 

„ Oleate .. .. 129 

„ Tablets .. .. 129 

Progesterone 729, 250, 461, 494, 564 
„ Unit .. .. 729 

Progestin 729 

Progestone 730 

Progestora! . . . . . . 731 

Progynon B Oleosum . . . . 721 

„ „ „ Forte . 721 

,, Capsules and Supposi- 
tories . . . . 721 

„ D-P 721 

„ Dragees , . , . 725 

„ Ointment , . . . 721 

Prokayvit 26 

Oral 27 

Prokliman . , . . . . 732 

Prolactin . . . . . . 846 

Prolan 841, 844 

,, A 840 

„ B 841 

Proliferase . . . , . . 385 

Proline 453, 716 

Proluton Ampoules . . . . 730 

„ C 731 

Promin . . . . . . . , 492 

Prominal .. .. 281,485 

Prontosil Album . . . . 936 

„ Flavum . . . . 954 

„ Uubrum . . 954, 488 

„ -S 955 

,, Soluble . . 955, 489 


Name 

Proof Gallons 
„ Spirit 


Conversion Factors 


Page 
., 156 

156, 61, 62 


Propadrinae Hydrochlor. . . 498 

PropEBsin . . . . . . 484 

Propane . . , . . . . . 432 

Propanediol . . . . . . 555 

Propanol . . . . . . 439 

Propanthial . . . . . . 439 

Propantriol . . . . . . 437 

Propax Tablets . . . . 417 

Prophylactic Ointment . . 604 

Propidex . . , . . . 1026 

Proponal 564 

Proposote Capsules . . . . 461 

Proprietary Foods .. 381 

„ Medicines .. 373-431 

„ „ Adver- 

tising of 379 
Bills . . 373 

„ „ in Canada 374 

„ „ Defini- 
tion of 374 

„ „ Destam- 
ping . . 376 

„ „ Disclosure 

of Compo- 
sition 379 

„ „ Formal® 

of . . 380 

„ „ Names of 

Ingredi- 
ents . . 380 

„ „ Pharmacy 

and Medi- 
cines Act, • * 
1941 .. 377 

„ „ Proprietary 

Designa- 
tions . . 380 

„ „ Restriction 

on Sales 380 

„ „ Revenue 

from . . 

375, 378 

Propyl Alcohol, Normal . . 162 

„ „ Primary .. 162 

„ ,, Secondary . . 161 

„ p-Aminobenzoate . . 484 

„ *-Hydroxybcnzoate 

104,38,566 

Propylene Glycol . . . . 555 

a-Propyleneglycol Monostcarate 556 
d'-a-Propylpiperidine . . . . 455 

2-n-Propylpiperidine . . . . 452 

Proscabin . . . . . . 31 

Proseptasine 955 

Prostatin . . . . . . 739 

Prostigmin . . . . 821, 329 

,, Bromide . . . . 822 

„ Physiological Action 

of . . . . 483 

Protamine Insulin Compounds 634 
„ ,, (with Zinc) 

Suspension 635 
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Name Page 

Protamine Insulinate . . . . 635 

„ Zinc Insulin . . 635 

Protargin, Mild . . . . 207 

Protargol . . . . . . 206 

Protective Dressings . . . . 202 

Protein, Biological Value of . . 716 

„ Egg, in Hasmophilia . . 799 

„ Preparations, Allergenic 797 

„ Therapy, Milk . . 793 


„ „ Non-specific 792 

» „ Peptone . . 792 

„ „ Vaccines . . 793 

I, Vegetable 

and Animal 
Proteins . . 796 

Protein-free Broth . , . . 1001 

Proteins in Blood . . . . 693 

,, Food . . , . 715 

Protestin . . . . . . 739 

Proteus Group of Organisms . . 940 

Protheonal . . , . . . 282 

Prothrombin . . . . . . 1029 

Protonuclein 996 

Protopihe . . . . . . 303 

Protosil 208 

Protoveratrine . . . . . . 364 

Proviron . . . . , . 739 

Provitamin D 759 

Prunasin 913 

Pruni Virginianae Cortex . . 913 

Prunol Pastilles 417 

Prunus 915 

„ Serotina . , . . 913 

Prussic Acid, Dilute . . . . 71 

„ „ Scheele’s . . 71 

Pseudaconitine . , . , . . 49 

Pseudo-Ephedrinc , . 498, 471 

Pseudo-laevulose in Urine . . 664 

Pseudomorphine . . . . 303 

Psilosis . . . . , . . , 961 

Psittacosis . . . . . . 934 

„ Antigen . . . . 935 

„ Complement Fixation 

Test in . . . . 936 

„ Virus .. .. 935 

Psylla . . . . . . . . 677 

Psyllium . . . , 677, 229 

Ptyalin 314,718 

Ptychotis Oil 991 

Puff-Adder Venom , . . . 1070 

Pugh’s Stain . . . , . . 893 

Pulegium 746 

Pulegone . . . . 746, 449 

Pulmo Bailly (Concentrated) . . 417 

Pulpa Tamarindi Cruda . . 916 

Pulsatilla 560 

Pulveres pro Pilulis . , , . 826 

Pulv. Barii Sulphat. Co. 287, 1038 
„ Vitamin B, . . 191, 738 

For other powders see Index to 
Vol L 

Pulvules 543 

Punctate Basophilia , . . . 677 

Punicine 789 

„ Sulphate . . . . 789 


t.g. 100, REFER TO VOL. 11. 


Name 

Page 

Purgen 

816, 418 

Purging Agaric . . 

33 

„ Sdt, Tasteless 

92 

Purgoids 

.. 418 

Purified Siliceous Earth 

. . 178 

Purilax 

. . 418 

Purine . . 

. . 458 

Purines, Nomenclature of 

. . 458 

Pus, in Urine . . 

. . 657 

Pyelectan 

.. 652 

Pyelography . . 51, 652, 653. 1039 

Pyelosil 

. . 652 

Pylitna Pile Powders . . 

. . 418 

„ Aperient Tablets 

, , 418 

Pylumbrin 

. . 652 

Pymosel 

. . 866 

Pyoktanin 

. . 255 

Pyorrhosol 

.. 418 

Pyramidon 

, . 804 


„ ’Test for Blood in 

Fasces . . . . 707 

,, Test for Blood in 

Urine . . 646 

Pyrazine 467 

Pyrazole 454 

Pyrazolidine . . . . . . 454 

Pyrazolinc 454 

Pyrazolone . . . . , . 464 

Pyrazolonum Phenyldimethyl- 
icum-Salicylicum . . . . 803 

Pyrene 462 

Pyrethri Flos . . . . 865, 339 

„ Radix . . . . 866 

Pyretlirins . . . . 865, 340 

Detmn. of . . . . 340 

Pyrethrolone 865 

Pyrethrum . . . . 865, 340 

„ Insecticides . . 341 

Pyridazine 467 

Pyridine . . . . 452, 566 

„ Bromide Method . . 275 

„ -fi-carboxylic Acid .. 192 

» ,» „ „ Di- 
ethylamide . . 350, 453 

„ -3-diethylcarbonamidc 463 

Pyridium 585 

„ Tablets . . . . 418 

Pyridoxine, Detmn. of 194, 747, 748 
HCl .. .. 748 

♦» „ Stability of . . 748 

a-(3-pyridyl)-JV-mcthylpyrroH- 
dine . . . , . . . . 452 

Pyrimidine 457 

Pyrodin . . . . . . . . 6 

Pyrogallol . . 868, 324, 566 

„ Monoacetatc . . 869 

„ Oxidised . , . . 869 

„ Triacetate , . . . 8(S9 

Pyrogen 80 

„ Test . . . . , . 80 

Pyrogen-free Water . , . . 80 

V-Pyrone 462 

Pyronin Stain 908 

P^otherapy 1080 

Pyroxylic Spirit . , . . 163 
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Naml 

Pyroxylinum 
Pyrrhociid 
Pyrrole . , 
Pyrrolidine 


FIGURES IN HEAVY TYPE, 

Page 
869, 341 
581 

451 

462 


-2-carboxylic Acid 


“Q” Fever 949 

Quartan Malaria . . . . 923 

Quartz Mercury Vapour Lamp 

612, 1083 

Quassia . . . . . , . . 550 

Quassinum .. .. .. 551 

Quebracha .. .. 551 

Qucbracho-Blanco .. .. 551 

(jueen’s Root . . . . . . 913 

Queensland t'oastal Fever - . 944 

Quercitin 466 

Qucrcus . . . . . . 117 

Quevenne’s Iron . . . . 521 

Quicklime .. .. .. 341 

QuickV. Hippuric Acid 'I'est . . C43 

„ Prothrombin 'Fest . . 880 

Quillaia 910 

Quillain . . . . . . . , 907 

Quinacol . . . . . . 462 

Quinacrime Ilydrochloridum .. 143 

Quinacrinc . . , . . . 890 

„ SolOblc . . . , 802 

Quince Decoction .. .. 155 

„ Mucilage .. .. 155 

„ Seeds .. .. .. 155 

Quinctum . . . . 887, 137 

Quinhydronc Elect rode . . 588 

Quinicardinc . . . . . . 872 

Quinidina . . 870, 139, 566 

Quinidinac Hydrochlor. . . 870 

„ „ Acid .. 870 

„ Sulphas 870,139, 566 

„ „ Acid. . . 872 

<:>uinina . . . . 873, 139, 140, 566 

Quinin;e Acetylsalicyl. 875, 140, 566 

„ Acid. Hydrochlor. 877, 140 

,, ^thylcarbonas 143, 666 

„ et iEthyl. Carb. 879, 140, 143 

,, Ai'vscnas . . 876, 140 

„ Benzoas . . 876, 140 

,, Bihydrochlor, 877, 140 

,, Bisalicylosalicylas . . 879 

., Bisulphas 876, 140, 566 

„ Bromid 882 

„ Cacodylas . . . . 876 

,, Camphoras . . . . 876 

,, Carbonas . . . . 879 

„ Citras .. 876, 140 

„ Dihydriodidum . . 880 

„ Dihydrobrom. 877, 140 

„ Dihydrochloridiim 

877, 140, 566 

,, Disalicylosalicylas 879, 140 

Formas . . . . 88t> 

,, ,, Acidus . . 880 

,, Glycerophosphas 46, 141 


e.g. 100, REFER TO VOL. II. 

Name Page 

QuininiE Hydriodidum 880, 141 
„ ,, Acidum 880 

„ Hydrobrom. . . 882, 141, 

143, 566 

„ „ Acidum 877 

„ Hydrochlorate . . 883 

„ Hydrochlorid, 883, 141 

„ „ Acid. . . 877 

„ Hydrochloro-Carba- 

midum . . . . 879 

„ Hydrofluorid. . . 70 

„ Hypophosphis 884, 141 

„ lodid. . . . . 880 

„ lodobismuth. 306, 109, 566 

„ ,, Suspension 307 

„ Lactas .. 884,141 

„ Phosphas 885, 141, 143 

,, Salicylas 885, 141, 566 

„ Sulphas 885, 141, 142, 566 

„ „ Acid. . . 876 

„ ,, Neutral . . 876 

„ T 'annas . . 887, 141 

„ et Urea; HCl 879, 140 

,, ct Urethani HCl . . 880 

,, Valorianas .. 887, 141 

Quinine and Atebrin, Comparison 891 
„ Chemotherapy of 480, 481 

„ Injection of . . , . 878 

„ Ionisation . . . . 1065 

,, in Labour . . . . 874 

,, Salts, Table of . . 140 

„ Test 994 

„ and Urethane Injection 
Tresitment of Varicose 
Veins . . . . 881 


,, in Urine, Test for . . 143 

Quinisan . . . . . . 879 

Quino-Beprochin . , . . 890 

Quinoform . . . . . . 880 

Quinol 869 

Quinoline . . . . 464, 568 

„ Hyd. Perox. Reagent 69 
Quinolor Compound Ointment 860 
Quinophan . . . . . . 414 

Quinophenum . . . . . . 414 

Quino-Plasmoquinc . . . . 890 

Quinostab . . . . . . 307 

Quinoxyl . . . . . . 860 

Quinphos . . , . . . 418 

Quinquina Gris . . .. .. 412 

„ Jaunc . . 412, 135 

,. Rouge .. 412,135 


R.A,S 

rH Value 
Rabbit Fever 
Rabies . . 

,, Vaccine 
Racedrin 
Radian a 

Radiation Therapy 


. . 978 

. . 598 

. . 977 

. . 936 

. . 936 

. . 438 

.. 418 

.. 418 

1049, 1055 
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Name Page 

Radioactive Materials, Artificial 1032 
„ Selenide . . . . 978 

„ Substances, Rays 

from .. .. 1032 

Radioactivity, Artificial . . 1 032 

Radiography , . . . . . 1033 

„ Contrast Media for 1038 

„ Oxygen in .. 1040 

„ Protection in . . 1 035 

Radio-Malt . . . . . . 689 

Radio-Nitrogen .. .. 1032 

Radio-Phosphorus .. ..1032 

Radiostol . . . . . . 326 

„ Pellets . . . . 331 

„ Solution . . . . 331 

Radiostoleum . . . . . . 337 

Radium . . , . . . . . 1028 

„ Action of .. .. 1030 

„ Beam Therapy .. 1055 

„ Bomb Therapy 1048, 1055 

„ Buxton Crystal Salts . . 418 

„ Characters of . . .. 1030 

„ Commerce of . . . . 1 029 

„ Commission .. .. 1029 

„ Containers . . . . 1 048 

„ Distribution .. .. 1028 

„ Dosage .. .. 1032 

„ Electrical Properties of 1030 

„ Emanation .. .. 1056 

„ Interstitial Therapy .. 1049 

„ Life of .. ..1030 

„ Post-Radiation Care . . 1 049 

„ Protection against .. 1035 

„ Radio-sensitivity of 

Malignant Growths 1 053 

M Rays 1030 

„ Screens .. ., 1048 

„ Solution of . . . . 1029 

„ Standard (British) .. 1029 

M ,1 (International) 1029 

„ Stockholm Technique 1055 

„ Surface Therapy .. 1049 

,, Telecurie Therapy .. 1049 

„ Treatment by .. 1047 

„ Uses of .. .. 1032 

„ X-Ray and Radium 

Therapy .. .. 1049 

Radix Fraseri 548 

„ Ipecacuanha . . . . 225 

,, Scammonise . . . . 227 

Radon . . . . . . . . 1 059 

„ Seeds .. .. .. 1056 

Radox Bath Salts . . . . 418 

Ragazzoni’s Injection . . . . Bd2 

Ragwort 560 

Ralgex Analgesic ,. .. 419 

„ Tablets.. .. 419 

Raminal 984, 419 

Rand’s Aniska Pills .. .. 419 

Rankin’s Ointment . . . . 41 9 

Rape Oil 749 

Raspail’s Female Pills . . . . 419 

Rathke’s Pouch . . . . 832 

Ravison Oil . . , . . . 749 

Ravogli’s Liniment ,, 811 


Name Page 

Raw Catgut 672 

„ Opium 765 

„ „ etc.. Regulations, 1937 1 143 

Raw’s Vaccine .. .. ..1081 

Ray Fungus . . . . . . 871 

Rayolex Tablets . . . . 337 

Read’s Express Powders . . 4H 

Rebipel Agar . . . . . , 860 

Reconstituted Milk . . . . 804 

Recresal . . . . . . 93 

Red Band (Bismuthaled) 

Magnesia . , 419 

„ „ Cream of Magnesia 

Tablets .. .. 419 

„ Biddie . . . . . . I64 

„ Bone Marrow . . . . 800 

„ Cells, Detmn. of Size of . . 678 

„ „ Diameter of 672, 678 
„ „ Pmumeration of . . 672 

„ „ Fragility of . . .. 682 

„ „ Sedimentation Rate 682 

„ „ Volume Measurements 672 

„ Cherry , . . . . . 915 

„ Chinese . . . . . . 604 

„ Corpuscles, Size of . . 678 

„ Currant .. .. 915 

„ Gum 669 

„ „ Lozenges . . . . 669 

„ Indigo 96 

» Lead 858 

„ Lizzie 164 

„ Oil 261 

„ Poppy Petals . . . . 770 

„ Precipitate . . . . ,597 

» „ Ointment . . 597 

„ Rose Petals . . . . 670 

„ Scarlet , . . . 260, 96 

„ Squill 911 

„ Thyme Oil . . . . 9f)i 

Redoxon . . . . . . 21 

Reducing Sugars, Detmn. of . . 166 

Rees and Ecker’s Method . . 673 

Regina de Batata dc Purga . . 667 

Reichard’s Test. . .. 148 

Rcichert-Mcisl Value , . . . 808 

Reichert- Poicns k <;-Kirftdincr 
Processes , . , , , . 808 

Reichert- Wollny Value . . 808 

Reimer’s Process .. .. 115 

Reinecke’s Salt . . . . 574, 210 

Reinforced Cod-Liver Oil . . 758 

Reinsch’s Test 87 

Reipar Ampoules .. .. 10 1 

Relapsing Fever . . 937, 997 

„ Fevers, Tick-borne 964 
Rcnaglandin . . . . , . 132 

Renal b’unction Tests . . . . 661 

Rendeir.s Quinine Pessaries , . 884 

Renipas Constipation T’ablets . . 41 9 

„ Powder .. .. 419 

Rennet 79 J, 316 

Rennin .. .. 791,314,316 

„ Zymogen . . . , 712 

Renninogen 711 

Renninum 316 
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Resin .. .. .. 452, 153 

„ x^cid. Carbolic. . . . . 813 

Resina . . . . . . . . 153 

,, Carbolisata . . . . 813 

„ Ipomojae . . . . 667, 227 

,, Jalapa: . . . . 666, 227 

„ Podophyllum . . 858, 338 

„ Scammonite , . 667, 227 

„ „ Mexicanae 667, 227 

iiiisine de Gaiac . . . . 153 

„ „ Podophylle . . . . 336 

„ „ Scanimonde. . . . 227 

,, „ „ du Mexique 227 

Resinous Tinctures, Mucilage 
for Suspending . . . . 1002 

Resorcin . . . . . . 895 

„ Rlue S6 

Resorcin-monobutyl-etherdi- 
ethyl-carbonate . . . . 898 

Resorcinol . . 895, 324, 568 

„ Monoaectas 896, 568 

Resorcinphthalein Anhydride . , 816 

Resorcinum , . . . , . 895 

Rest Light 1088 

Rosyl 464 

Reticulocytes . . . . . . 878 

Reticulogen . . . . . . 573 

Reudel Bath Saltratcs . . . . 410 

Revelliod’s Method , . . . 313 

Revitone . . . . . . . . 326 

Rhamnose and Inositol Media. . 984 

Khamnus . . . . . . 379 

Rhapontic Rhubarb . . . . 342 

Rbai any Infusion .. .. 668 ! 

,, l<uot . . . . . . 668 

„ ,, Par.i .. .. 668 

Uhei Rhizoma . . . . 898, 342 

Rheum 898, 341 

Kheuinagic Oils. , .. .. 419 

Rheumatic Convalescent Scrum 1064 

Rheumatoid Arthrili.s . . . , 1062 

,, „ Treatment 

with Bacterial 
Filtrates . . 1063 
Rheumogen .. .. .. 419 

Rhinitis Tablcus . . . . 887 

Rhino Antipcol . . . . 1026 

Rhipccephalus Appendiculatus 948 
,, Sanguineus . . 947 

Rhizoma Filicis .. .. 194 

,, Hydrastis .. .. 215 

„ Rhei 342 

Uhodamine 6G . , .. .. 611 

Rhodan-Calcium-Diurelin . . 984 

Rhodinol . . . . . . 269 

Hhodopurin . . . . . . 73 

Kha'udiiie . . . . . . 303 

Rlueados I’etalum , . . . 770 

Rhiiaka Digestive Syrup . . 420 

Rhubarb .. 898,341 

„ Rhapontic . . . . 342 

,, and Soda 'Fablets . . 899 

Rhus 670 

,, 'rtjxicodendron . . . . 670 

Ribbon CJauze, Absorbent 562, 201 


f.g. 100, REFER TO VOL. II. 

1 Name 

Page 

Ribes Nigrum . . 

. . 915 

„ Rubrum . . 

Riboflavin 

. . 915 

192, 742 

„ Assay of 

. . 744 

„ Detmn. in Foodstuffs 743 

„ Detmn. in Liver 

Extracts 

. . 744 

„ Stability of . . 

Rice 

. . 743 

824, 826 

„ Orders Relating to 

.. 849 

„ Polishings 

.. 738 

„ Starch 

Richmond’s Formula . . 

185, 75 

.. 812 

Ricin 

. . 763 

Rickettsia Burnetti 

. . 949 


„ Diseases . . 938, 939 

„ Infections, Immuniza- 
tion Against . . 941 

„ Mooseri . . . . 943 

„ Nipponica . . . . 944 

„ Orientalis . . . , 944 

„ Prowazeki . . . . 938 

„ Quintana . . . . 945 

„ Tsutsugaraushi . . • 944 

Ricord’s Pills , . . . . . 592 

Riddobron . . . . . . 137 

Rideal-Walker Broth .. ..1016 

„ Coefficients of 

Essential Oils 256 
„ Test .. .. 1015 

Riegler*s Test . . . . . . 638 

Rimini's Test . . . . . . 796 

Ringer-Lactate Solution . . 79 

„ -Locke Solution . . 67 

„ -Tyrodc Solution . . 67 

Ringer's Solution . . , . 66 

„ „ Fischer's Modified 67 

Ringw'orm 949 

„ Ointment . . . . 851 

Riodine . . . . . . . . 654 

Risin .. .. .. 431 

Rivanol . . . . . . . . 129 

Roberts* Croupline . . . . 420 

Roboleine . . . . 800, 420 

Rochelle Salt . . . . . . 119 

Roche’s Embrocation . . . . 420 

Rocky Mountain Spotted Fever 946 
,, „ Tick Typhus 946 

Roman Chamomile . . . . 187 

Romanowsky’s Stain . . . . 675 

Rontgen Rays .. .. .. 1033 

Rooke’s Oriental Pills . . . . 420 

Rosoe Centifoliae Petalum . . 671 

„ Flos 670 

„ Fructus . . . . . . 671 

„ Petalum . . . . . . 670 

Rosalunc.. .. .. .. 591 

Rosaniline . . . . . . 254 

,, Acetate . . . . 254 

„ Hydrochloride . . 254 

„ Methyl . . . . 255 

Rose Bengal Liver Test . . 687 

„ Bcngalc . . . . . . 840 

„ Geranium Oil . . . . 743 

„ Petal, Pale 671 
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H.ose Petal, Red . . . . 670 

^ose-Gottlieb Method . . 287 

^oseine . . . . 254, 840 

„ Acetate . . . . 254 

Rosemary Oil . . . . . . 270 

Rosenheim’s Routine . . . . 81 

Rosenthal's Phenoltetrachlor- 
phthalein Test . . . . 686 

Rose’s Method . . . . . . 690 

Rosettol . . . . . . . . 746 

Rosin . , . . . . . , 432 

Rosindol Reaction . . . . 860 

Rosolic Acid . . , . . . 608 

„ „ Method . . 974 

Rotenone . . 866, 165, 568 

,, Detmn. of, in Derris 163 

>> ), » „ Insecti- 

cides 1 65 

Rothera’s Nitro-Prusside Test 
for Acetone . . . . 57, 637 

Rottlerin 535 

Roux’s Stain . . . . . . 893 

Rowland’s Golden Macassar Oil 420 
Rossalex . . . . . . . . 420 

Rubber * , . . . . . . 357 

,, Bandages . . . . 358 

,, Bougies , . . . 358 

,, Catheters .. .. 358 

„ Gloves, Sterilisation of 1012 
„ Goods, Preservation of 357 
„ Sterilisation of 1003 
„ Vaccine Cap . . . . 1005 

Rubella 997 

Rubiazol , . . . . . 958 

» -A 936 

„ Injectable . . . . 955 

Rubine . . . . . . . . 254 

Rubini's Solution . . . . 345 

Rubrum Scarlatinuni . . 260, 95 

Rubyl . . . . . . . . 307 

Rue 747 

Rum . . . . . . . , 62 

Ru-Mari 420 

Rumpel-Leede Phenomenon . . 682 

Rupp’s Method 208 

Rural Typhus . , . . . . 944 

Ruscoin 896 

Russell’s Viper Venom .. 1071 

». >, „ forEstmn. of 

Prothrombin 681 
Russian Turpentine Oil . . 273 

Rusven 1072 

Ruta 747 

Rutonal 282 

lye Bread, Definition r;l' . . 848 

lyutan . . . . . . . . 547 

Ryzamin-B , . . . , . 192 

S 

i.P.N 390 

iSe 

l.T. 37 Solution . . , , 898 

i.U.M. 36 .. 1010 

» 468 1010 


262 , 


e.g» too, REFER TO VOI,. II 

Name 
S.U.P. 36 
„ 468 

S.V.T 

Sabadilla 
Sabadine 
Sabal 
Sabina . . 

Sabinae Cacumina 
Sabouraud and Noire’s Unit . . 
Sabouraud-Rousseau’s Test . . 
Saccharin, Detcn, in Foodstuffs 
„ Orders Relating to. , 

„ Solutions . . 

„ Tablets 

Saccharinum 

„ Sodicum 

„ Solubile 

Saccharose 

Saccharum Amylaceum 
„ Lactis 

„ Purif. 

„ Saturni 

,, Ustum 

Sachs-Georgi Reaction 
Sacred Bark 
Saffron . . 

„ Meadow 
Safranin Test . . 

Safrolum 
Sagapenum 
Sage 

Iffii Haimoglobinometer 
St. Ignatius Bean 
„ Jacob’s Liniment 
„ James’ Balm 
„ John Long’s Liniment 
Sajodin . . 

Sal Acetosella . . 

„ Alembroth . . 

M M Dressings 

„ Alterata . . T. 

,, Aperiens Sulphuratum 
„ Carolinum Factitium 
»» _ >* u Efferv. 

„ Emsanum Faclicium 
„ Plepatica 

„ Hunyadi Janos Facticium . . 

„ Limonis 
„ Polychrestum 
„ Sedativa de Homberg 
„ de Vichy .. 

M Vichy Facticium . . 

„ Volatile, Spirit of . . 

„ Wildungense Facticium 

Salacetol. . . . , . . . 568 

Sal-cholate . . , , . . 520 

Salen . . . . . , , , 103 

Salenal . . . . . . . . io3 

Salep (>78 

Salepsi 280 

Sal-Ethyl Carbonate , , , . 103 

Sal-Hycol 1019 

Salicinum .. H)J, 568 

„ EfTervescens . . 102 


Pagi: 
. 1010 
. 1010 
. 1074 
. 363 

. 363 

. 459 

. 747 

. 747 

. 1046 

343 
849 
843 
. . 843 

901, 342, 568 

343 

901, 343, 568 
478 
473 

477 

478 
854 

479 
963 
376 
160 
445 
653 

352, 272 
. . 237 

. . 364 

824, 826 
. . 674 

. . 714 

. . 423 

. . 423 

. . 829 

. . 654 

44 

. . 60 i 

. . 601 
. . 420 

. . 864 

107 

107 

108 
420 
108 

44 
106 
34 
919 
108 
179 
108 
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Salicyl Salicylate .. 103,568 

,, Vasogen . . . . 96 

Salicylaldoxime . . . , 101 

Salicylate de Lithium . . . . 230 

„ „ Sodium . . 37 

Salicylated Vasoliment . . 95 

Salicylic Aldehyde . . . . 569 

„ Cream (Paste) , . 95 

,, Gauze, Lint and Wool 95 
„ Ionisation . . . . 1067 

Salicylosol 96 

Salicylsulphonic Acid Test . . 640 

Salicyluric Acid . . . . 655 

Saligenin 20 

„ lodobismitol with . . 307 

Salinax . . . . . . . . 420 

Saline, Continuous Intravenous 66 
„ Glucose Solution . . 476 

,, Gum . . . , , . 2 

„ Hypertonic . . , , 67 

„ Hypotonic . , . . 68 

„ Materials, Dctmn. of 

Iodine in . . . . 223 

„ Normal 65 

„ Physiological . . . . 65 

Saliodc (Gabail) . . . , 103 

Salipyrin . . . . . . 803 

Saliretin . . . . , . 569 

Salix .. 671 

Salmonella Bacteria . . . . 875 

„ Poisoning . . . . 876 

Salol 102, 38, 568 

„ c. Camphora . . . . 103 

„ Catheter Oil . . . . 103 

„ Coating for Pills . . 102, 826 

„ Mouth Wash . . . . 102 

Salophen . . . , . . 21 

Salt, Dairy . . . . , . 19 

,, Iodised 16 

„ of Sorrel . . . . . . 44 

,, Table 19 

„ of Tartar 862 

Salt-free Diet 65 

Saltpetre . , . , . . 85 

,, Chile . . , . . , 86 

Salts, Anti-Catarrhal .. 742, 814 

,, of Lemon . . . . 44 

,, Mineral in P^oods . . 718 

Saludor Filters 1008 

Salurene , . . . . . 584 

Salvacid . . , . , , 320 

Salvarsan . . , . 224, 470 

,, Neosiiver . . . . 229 

„ Silver . . . . 228 

Salvitx .. .. .. .. 119 

Salyrgan . . . . , , 607 

Sambuci Folium , . . . 566 

Hambucus . . . . . . 566 

Samona Tablets . . 420, 421 

Sanacine Cough Mixture . , 421 

Sanatogen . . . . 45, 421 

Sandal Wood Oil . , 458, 270 

„ „ „ Australian 458, 271 

Sandaraca . . . . , . 453 

Sanderson's Cough Linctua , , 421 


Name 

Page 

Sanderson’s Throat Specific 

.. 421 

Sand-fly F'ever 

. . 890 

Sandoptal 

. . 284 

Sanguinaria 

. . 666 

Sanguinarin 

.. 666 

Sanguis Draconis 

.. 454 

Sanitas Fluid . . 

829, 421 

» Oil 

.. 829 

Sanitas-Bactox . . 

.. 1019 

„ -okol 

Sanki 

.. 1019 

.. 186 

Sanocrysin 

.. 249 

Santal Midy 

. . 438 

„ Wood Oil 

Santalol . . 

458, 270 

.. 270 

Santalyl Acetate 

.. 251 

Santheose 

.. 984 

Santonica 

903, 344 

Santonin, Golden 

. . ■ 903 

Santoninum . . 902. 

345, 568 

Sanusin Sempules 

. . 302 

Sao Paulo Rural Typhus 

947 

Sapo Amygdalinus 

, , 906 

„ Animalis . . 

905, 345 

„ Durus 

906, 345 

„ Kalinus . . 

906, 346 

„ Liquidus . . 

' 90 

„ Medicatus 

.. 906 

„ Medicinalis . . 

.. 906 

„ Mollis 

906, 346 

„ „ Medicinalis 

„ Olei Cocois 

.. 347 

90 

„ „ Terebinthin® 

.. 829 

„ Thymol . . 

. . 990 

„ Viridis 

.. 906 

Sapones . . 

905, 345 

Saponin Broth . . 

.. 1001 

Saponinum 

.. 907 

Sapotoxin 

.. 910 

Sappan Wood . . 

.. 117 

Sapsun . . 

.. 551 

Sarcoptol 

.. 977 

Sardines, Canned, Grades of 

.. 850 

Sarevan . . 

.. 866 

Sargol . . 

.. 421 

Saridonc 

.. 804 

Sarothamnine . . 

.. 455 

Sarsa 

.. 899 

Sarsaparilla 

.. 899 

„ Indian 

. . 900 

Sassafras 

. . 352 

„ Cortex 

. . 352 

„ Medulla 

, . 352 

„ Oil . . 

352, 119 

„ ,, Artificial . . 

.. 119 

„ Radix 

. . 352 

Sassy Bark 

.. 425 

Sauces, Preservatives in 

836, 837 

Sauerin . . 

81 

Sauer’s Vaccine. . 

.. 1094 

Sausages, Definition of 
Savaressc’s Membraneous 

.. 850 

Capsules 

.. 459 

Savin 

.. 747 

Savory 65 Moore’s Food 

.. 383 
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Saw Palmetto . . . . . . 459 

,, ,, Liquid Extract of 459 

Saxin . . . . . • . . 901 

Scammon^e d’Alep . . . . 227 

Scammonise Radix . . 667, 227 

„ Resina . . 667, 227 

Scammonin . . . . . . 667 

Scammonium . . . . . . 667 

Scammony Root, Mexican . . 667 

Scarlatina . . . . 1064, 949, 997 

Scarlet Fever . . 1064, 949, 997 

,, „ Active Immianisa- 

tion . . . . 1067 

„ „ Dick Test 1067,950 

„ „ Passive Immtinis- 

ation . . . . 1065 

„ „ Schultz-Charlton 

Test . . 1065, 950 

„ „ Streptococcus 

Antitoxin Con- 
centrated 

(Globulin) . . 1064 

„ „ Streptococcus 

Toxin , . 1066 

,, Non-staining . . . . 260 

„ Oil 260 

„ R 839 

„ Red . , . . 260, 96, 570 

Sceleth’s Method . . . . 699 

Scheele’s Green . . . . 214 

„ Hydrocyanic Acid . . 71 

Scheme for Recogn. of Organic 
Chemicals . . . . . . 507 

Schick Test, Allergic Reactions 1042 
„ „ in Diphtheria . . 1041 

„ „ Toxin . . . . 1042 

Schiff’s Reagent . . . . 796 

„ Test 559 

SchifTman*s Asthmador . . 421 

Schilling Haemogram , . . . 677 

Schindler’s Jelly . . . . 206 

Schistosoma Haematobium . . 950 

„ J^onica . - . . 951 

,, Mansoni . . . , 951 

Schistosomiasis . . . . 950 

Schizotrypanum Cruzi , . . . 885 

Schleich’s Anaesthetic Mixture 148 
Schlesinger’s Test . , . . 645 

Schlippe’s Salt . . .. .. 198 

Schnee Bath .. .. .. 1077 

Schultz-Charlton Reaction 1065, 950 
Schulze’s Chlor-Zinc-Iodine 

Reagent . . . . 338 

„ Maceration Mixture 338 
Schwartz Serum Calcium Detmn. 689 
Schweinfurth Green . . . . 85 

Sciatago 416 

Scilla 911,348 

Scillse Bulbus .. .. .. 911 

Scillaren .. .. 912,348 

Sclavo’s Serum .. 1031, 874 

Scleroveine 99 

SconeSj Orders Relating to . . 848 

Scoparii Cacumina . . . . 455 

Scoparin . . . . , . 455 


Name Page 

Scoparium , . . . . . 455 

Scopolaminte Hydrobrom. 618, 217 

Scopolamine 617 

„ -Morphine Anaesthesia 619 
Scopoletin , . . . . . 197 

Scopolia 621 

Scotch Fir 827 

„ Paregoric . . . . 768 

„ Pine 827 

Scott’s (Dr.) Bilious and Liver 

Pills 421 

Scott’s Dressing . . . . 589 

„ Emulsion . . . . 421 

Scott-Wilson Reagent . . . . 57 

„ Test . . . . 638 

Scrub Typhus . . . . . . 944 

Scuroforme 431 

Sea Tangle . . . . . . 564 

„ Wrack . . . . . . 1 5.5 

Seaweed, Iodine in .. .. 219 

Sebrex . . . . . . . . .57 

Sebum Ovillum Depuratum . . 131 

Secale Cornutum . . 503, 179 

Seconal . . . . . . . . 284 

Secondary Propyl Alcohol .. 161 

Secret Remedies . . . . 373 

Secretin . . . . . . . . v579 

Secretogcn Elixir . . . . 579 

„ Tablets . . . . 579 

Secway . . . . , . . . 383 

Sedaform . . . . • . . 394 

Sedasprin . . . . . . 20 

Sedatussin 664 

Sedicyl Tablets .. 11,421 

Sedimentation Rate . . . , 682 

„ ,, in Leprosy 018 

„ „ in Tuber- 
culosis . . 975 

Sedin 56, 421 

Sedobrol Tablets . . 57, 421 

Sedogastrine . . . . . . 683 

Scdo-Gynoestryl 72 J 

Scdonan . . . . . . 804 

Sedormid Tablets . . 1008, 422 

Seidlitz Powder . . . . 119 

„ „ Double-strength U9 

„ ,, Extra-strong.. 119 

Seignette Salt 119 

Seitz Filter , . . . . . 1008 

„ Pads . . . . . . 1006 

Scl Anglais . . . , . . 684 

„ d’Anglotene . . . . 684 

„ de Barnit . . . , . . 1 i .5 

„ de Javelle 397 

„ de Sedlitz . , . . , . 681 

Selarom . . . . . . . . 6.5 

Selenide, Radioactive , . . . 978 

Selenium, Colloidal . . . . 978 

Self-Inflator Drops . . , . 40.5 

SeliwanofT’s Reaction for Cane 

Sugar 055 
M „ for Lievulcjse 665 

Sellard’s Test 679 

Selvoral 340 

Sembol . . , . , , , , 9i)6 
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Semen Amygdali Dulcis 


184 

„ Arectb . . 

903, 81 

„ Cinai . . 


903 

„ Colchici 


152 

„ Contra . . 


903 

„ Sinapis . . 

916 

349 

„ Stroplaanthi 


353 

„ Strychni 


244 

,, I’onco . . 


33 

Semiplast Bandages 


359 

Semolina 


SIS 

Senior! . . 


422 

Semprolin Petroleum Emulsion 

422 

Senecio . . 


560 

Senega . . 

, . 

912 

Senegin 


912 

Senna 

914 

348 

Sennte Folium . - 

914, 348 

„ P'ructus . . 

914. 348 

Sensibamine 


.510 

Sensitised Vaccines 


1024 

Sepia 


338 

Sepiolite, Synthetic 


177 

Septicjemia 


1067 

Septol 


1019 

Sera 


1027 

ScTJcum 


360 

„ Oleatum 

360 

, 203 

„ ,, P'actitium 


203 

Serine . . 


716 

Seriparium 

791 

, 316 

Serobacterins . . 


1024 

Serocalein 


422 

Seroden Capsules 


654 

Serogan . . 


844 

Serological Tests for Syphilis . . 

961 

Serpentaria 


551 

Serum, Adult Immune 


1 028 

„ „ Measles 


1054 

„ Anti-Anthrax . . 


1031 

„ Antihotulinum. . 


881 

„ Anticar)>uneosum 


1031 

„ Ami-Colon Bacillus 


1038 

„ Antidiphthcricum 


1038 

„ Antidysentericum 


1047 

„ Antidysentery, Poly- 



valent 


1048 

„ Amimeningococdcum 

1035 

„ Antipneumococcus 1058, 931 

„ „ Rabbit 


1061 

„ „ Reactions 

, , 

1059 

.. Tests for 



Sensitivity . . 

1060 

„ „ Therapeutic 



Value 


1059 

„ Antistrcptococcal in 



Measles 


1056 

„ Antistrcptococcieum 


1067 

„ Antityphoid (Felix) 


1089 

„ Antivenenosum 


1069 

,, Calcium 


689 

,, Cimron’s 


68 

.. Convalescent . . 


1028 

.. .. Measles. . 

1054 

,, ,, Rheumatic 1064 


1104 

1060 


216 


Name Page 

Serum, Convalescent Whooping 

Cough 1095 
„ Dried Blood . . 

„ Felton’s 

,, Ferruginous Neuras- 
thenic 

„ Nevrosthdnique 

Ampoules .. 217 

„ Normale .. .. 1028 

„ Sdavo’s , . . . 1031 

„ Transfusion . . . . 1 103 

„ Trunecek’s . . . . 68 

„ „ Tablets . . 68 

„ -Water Medium . . 893 

Sesquiterpeneless Essential Oils 254 
ScvenScaS High Potency Oil . . 758 

Sevicuine . . . . . . 432 

Sevum . . . . . . 131, 54 

Benzoinatum . . . . 132 

,, Phosphoratum . . .. 132 

„ Prasparatum I3I, 64, 318 

Se Honnones . . . . , . 714 

„ „ Bi-sexual Pro- 
perties of . . 732 

in Blood . . 700 

Chemotherapy of 492 
in Urine . . 668 

Sextatc . . . . . . . . 295 

Sexlol 295 

Sextone 295 

Shadforters 422 

Shado-crcam 288 

Shadoform 288 

Shadow Meal . . . . . . 287 

Shea Nut Oil 813 

Sheeting, Waterproof . . . . 358 

Shellac . . . . . . . . 453 

Sherry 159, 62 

», -type Wine .. 159 

Shiga’s Dysentery Bacillus 1047, 898 
Ship Typhus . . . . . . 943 

Shohl and Pedlcy’a Method , . 666 

Shortage of Drugs Order . . 1151 

Short-Wave Therapy .. .. 1079 

Shurztne Ointment . . , . 422 

Siberian Fir, Oil of . . . , 830 

Siccolam .. .. .. 1021 

Sigma Reaction . . . . 963 

Sikamin 186 

Silantox 178 

Silbe Asthma Tablets . . . . 422 

Silbersalvarsan . . . . . . 228 

Silf Obesity Tablets .. .. 422 

Silica, Colloidal 178 

Siliceous Earth, Purified . . 178 

Silk 360, 676 

„ Oiled . . 360, 203 

,, „ Artificial . . . . 203 

Silkworm Gut . . . . . . 676 

Silver 202, 82, 505 

„ Arsenobenzo . . . • 228 

,, Arsphenamine . . 228, 90 

„ Cyanide 72 

„ Detection of . . 82 

„ Gelatose . . . , , . 208 
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Silver Gelatose Enema . . 208 

„ „ Stains . . 208 

Ionisation .. .. 1065 

„ Leaf Coating for Pills . . 825 

„ Nitrate Injections . . 204 

„ „ Stains . . . . 204 

„ „ Urethral Bougies 204 

„ Oxide . . . . 505 

„ Potassium Iodide . . 203 

„ Protein . . . . 206, 82 

„ „ Mild . . 207, 82 

„ „ Strong , . 206, 82 

„ Proteinate . . 83, 570 

„ „ Mild . . , . 570 

„ Salvarsan . . . . 228 

„ Stain for Spirochietes . . 958 

„ Trinitrophenolate . . 206 

„ Water Sterilisation by . . 866 

Silvikrin Hair Tonic Lotion . . 422 

„ Pure 422 

Simaruba 666 

Simfax . . 385 

Simodine 422 

Simple Linctus 911 

„ Ointment , . . . 786 

Simpson Blood Cleanser . . 422 

„ Iodine Ointment . , 423 

„ lodolok Iodine Locket 

Diffuser . . . . 423 

„ Seaweed and Celery 

Tablets . . . , 423 

Sinalbin . . . « . . . . 349 

Sinapin Acid Sulphate . . 349 

Sinapis 349 

„ Alba . . . . 916, 349 

„ Nigra . . . . 916, 349 

Sinclair’s Glue . . . , . . 544 

Sindon Oleata . . . . 360, 203 

Sinepan 806 

Singha Asthma Tablets . . 423 

Singleton’s Eye Ointment . . 423 

Sinigrin 916, 349 

Sintered Glass Filters . . . . 1008 

Sinusoidal Currents . . . . 1075 

Sionon 478 

Sippy’s Powder . . , . 681 

Sirop d’Acide Citrique. . . . 247 

„ de Codeine . . . . 442 

„ Diacode 767 

„ de Gomme . . . . 2 

„ de Groseille .. .. 915 

„ d’lodure Mercurique . . 593 

„ Neurotonique . . . . 877 

„ d’Opium 767 

Sirupus Ferrosi lodidi Cone. . . 525 

,, Picis c. Codeino . . 851 

Sister Laura’s Food . . . . 383 

Sistomensin 725 

Skimmed Milk 799 

Skin Cream . . . . . . 1003 

„ Gelatin 542 

„ Sterilisation . . . . 1025 

Skiodan 653 

Skol 116 

Sleeping Sickness . , , , 968 


f.g. 100, refer to VOL. n. 


Name 


Page 

Slippery Elm . . 


678 

Stipules 

Sloan’s Liniment 


543 


423 

Smallpox 

1U9(J 

, 997 

Smedley’s Paste 


423 

Smelling Salts, Carbolised 


814 

Smith’s Sterilising Solution 


811 

„ Medium 

Snake Bite 


894 


1069 

„ Venoms . . 


1069 

Snakeroot, Black . . 


549 

Snapper’s Method for Detcn. of 


Blood in F»ces 


707 

Soamin . . 


218 

Soap, Analysis of 


347 

„ Bark 


910 

„ Castile . . 


346 

„ Clay 


177 

„ Curd 


346 

„ Ether 


906 

.. Hard 


345 

„ Hebra’s . . 


906 

„ Linseed Oil 


906 

„ liquid . . 


906 

„ Pills, Compound 


906 

„ Potash 


346 

M Soft 


346 

„ Solution, Standard 


855 

„ Spirit 


347 

„ Stains, Detcn. of 
Soaps 


347 

905 

, 345 

„ Carbon Number of 


346 

,, Disinfectant Action of 


1020 

„ for Insecticides . . 


347 

Soapstone 


176 

Sobee 


749 

Sobisminol Mass 


305 

„ Solution 


306 

Sobita . . 


304 

Soda Caustics . . 


922 

„ Mint Tiiblets 


921 

„ Tartarala . , 

Soda-lime 


119 

341. 117 

Sodii (Sodium) Acetas . . 


8, 2 

„ Aceiylaminohydro.vy- 
phenylarsonas. . . 


220 

„ Acetylaminophenyl- 
arsonate . . 


218 

„ Acetylarsaniias 


218 

„ Acetylsalicylaa 


20 


„ Acid Pyrophosphate 35, 46 

„ Aminarsonas .. 218, 92, 570 
„ p-Aminophenylarsonas . . 218 

„ woAmylethylthiobarbituras 275 

„ Amytal ’ 273 

„ iso-Amytal 268 

„ et Antim. Tart. 197,570 

„ Antimonybispyrocatechol- 

sodium Disulphonatc 198,470 
„ Antimonyltartras . . .. 197 

„ Arsanilate 218 

„ Arsenas Anhydrosus 211,85 
,, Arsenas Exsicc. .. .. 86 

„ Arseniate 214 

„ et Auri Chloridum . . 248 
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Name Page 

Sodii et Auri Thiosulphas . . 249 

,, Aurothiomalate . . . . 251 

„ Aurothiopropanolsulphonate 250 
„ Aurothiosinamine Benzoate 251 
,, Aurothiosulphas . . . . 249 

Benzoas . . . . 29, 7 

„ Biboras . . . . . , 37 

„ Bicarbonas . . 919, 351 

„ „ Test for 

Carbonate in 351 
„ Biphosphate . . 93, 35 

„ Bismuth Iodide . . . . 307 

„ „ Thiogly collate . . 308 

„ Bismuthate . . . . 305 

„ Bismuthyltartras . . . . 304 

„ Bisulphas . , . . . . 108 

,, Bisulphis . . . . . . 110 

„ Boras . . . . . . 37 

,, Boro-Tartras . . . . 39 

„ Bromidum . . 56, 17 

„ Cacodylas . . . . 216, 92, 570 

„ Cafleinc Iodide . . . . 324 

„ et Calcii Lactas . . . . 77 

„ Camphorsulphonas . . 346 

„ Carbonas . . . . 921, 351 

,, „ Acidus . . . . 919 

„ „ Exsicc. .. 922,362 

,, „ Monohydratus 922, 352 

,, Chaulmoogras . . . . 753 

„ Chloras .. 922, 362 

,, Chloridum . . 64, 19 

„ Cinnamas 32 

„ Citraa .. 41,11 

„ Citro-Tartras Efferv. . . 921 

„ o-Coumarate . . . . 32 

Cyanidum . . 72, 23 

,, Dehydrocholate . . . . 518 

„ Desoxycholas . . . . 517 

„ „ Spray Solution 517 

„ Diethyldithiocarbamate . . 161 

„ Dihydrogen Phosph. . . 93 

,, Dihydroxydiaminoarseno- 
benzenemethanesul- 
phonate . . . . 229 

„ Diiodomethanesulphonate 653 
,, Dimethylarsonaa . . . . 216 

„ Dioxide 614 

„ Diphenylbiaazobzsnaphthyl- 

aminesulphonate 253, 005 

„ Diphcnylhydantoinas . . 284 

„ Ethylisopropylbarbiturate 283 
„ Ethylmcrcurithiosalicylate 602 
„ Ethylmethylbutylbarbiturate 268 
„ Ethylmethylbutylthio- 

barbiturate . . . . 272 

,, Evipan . . . . - . 276 

„ Ferroalbuminate . . . . 527 

„ Fluorescein . . , . 816 

,, Kluoridum . . 69, 352 

,, Fluosilicas. . .. .. 70 

„ Formaldehyde Sulphoxylate 586 
„ Formas .. .. 42,12 

„ Glycerophosphas 46, 14, 570 
Liq. 46,14 
„ CJlyeerylplzosph. . . . . 46 


Name Page 

Sodii Glycocholas •• ■ - 518 

„ Gynocardate • • • • 753 

„ Hexametaphosphate . . 954 

„ Hippuras 32 

„ Hydnocarpas . . . . 750 

„ Hydroxidum ... ^22, 352 

„ Hypobromite Solution , . 658 

„ Hypophosphis .. 74, 28 

„ Hyposmpms .. .. iio 

„ Indigotindisulphonas 254, 463 
„ lodas , . • . ■ • 52 

„ lodidum . . . . SO, IS 

” ” as Pyelographic 

Medium 51, 1039 
„ lodobismuthis . . . 307 

„ lodohydroxyquinoline 

Sulphonate . . • - 360 

„ Lactas .. 78, 28, 570 

„ Mandelas . . . . S4, 570 

„ Manganate . . • • 6?" 

„ Metabisulphis . . 115, 43 

,, Metharsinite .. •• 217 

„ Methyl Arsonate . . . . 217 

„ Methylallylwopropyl- 

barbiturate - . • • 278 

„ Monobromoleas .. .. 315 

„ Morrhuas . . . . 758, 290 

, , a-Naphthaleneazo- p- 

naphtholdisulphonate . . 252 

„ NipaginM .. .. 154 

„ Nipasol M . . • • 155 

„ Nitras 

Nitris .. .. ^22, 30 

„ Nitrpprussid 63J 

„ Nucleas . . • . • • "no 

„ Nucleinas 388 

;, Oleas 507 

„ Ortho-iodohippurate . . 653 

„ Pentose Nucleotides . . 390 

;; Perboras .. , 39,10 

„ „ Tooth Powder . . 39 

„ Permanganas . . • • ®53 

„ Peroxidum •. •• _514 

„ Persulphas . . 

„ Phenate Solution . . .. oil 

„ Phenobarbitone . . 

„ Phenolsulphonas 814, 325, 570 
„ Plienylcinchoninate . . 416 

„ Phenyldimethylpyr^alon- 
methylaminomethane- 

sulphonate •• 806 

„ N-Phenylglycineamide- 


.. 278 

.. 315 

758, 290 


• :: as 

;; Efferv 93 

„ Exsicc. 93, 35 

„ Mono-acid . - 

Pot. Bismuthyltart. . . 305 

et Pot. Tartras •- 

Pot. Tartrobismuth. . . 305 

Propylmethylcarbinylallyl- 
barbiturate . - • • 

Pyroboras . . .. . • • 

Pyrophosphas Acid . . 36 


223, 444 

92, 35 

93, 35 

.. 93 

93, 35 
.. 92 

.. 305 

119, 48 
. . 305 
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Sodii Pyrosulphis 
„ Rhodanidum 
,, Ricinoleas . . 

,, Salicylas . . 

„ „ Efferv. . . 

,, „ Ionisation 


FIGURES IN HEAVY TYPE, 

Page 

iphis .. .. no 

idum . . . . 73 

ias 763 

s .. .. 97, 37, 570 

Efferv. . . . . 99 

Ionisation . . 1067 


„ „ Sclerosing Agent 99 

„ „ Solution, Dis- 
coloration . . 97 

„ Salicyl-(y-hydroxymercuri« 
3-methoxypropyl)-amide- 
O-acetate . . 607, 444 

„ Santoninas . . . . 903 

„ Sesquicarbonas . . . . 922 

„ Silicas . . . . 178, 71 

„ Silicofluoridum . . . . 70 

„ Stearas . . . . 907, 345 

„ „ Cream . . . . 907 

„ Succinanilomethylamide- 

p-arsonate . . 224, 488 

„ Succinyl-p-aminobenzene- 

sulphonamide . . . . 958 

„ Sulphanilas . . . . 6 

,, Sulphantimonate . . . . 198 

„ Sulphas . . , . 106, 41 

„ „ Acidus . . . . 108 

„ „ Anhydrous . . 107 

„ „ Efferv 107 

„ „ Exsicc. . . 107, 41 

„ Sulphis . . . . 109, 43 

„ „ Exsicc. . . . . 110 

„ ,, Neutral . . . . 110 

„ Sulphocarbolas . . . . 814 

„ Sulphocyanid. . . . . 73 

„ Sulphoricinas . . . . 909 

„ Tartras (Neutrale) .. 119 

„ Tartrobismuthas . . . . 304 

„ Taurocholas . . . . 518 

, , Tauroglycocholas . . 5 1 7, 1 86| 570 
,, Tetraboras . . . . 37 

,, Tetrabromophenolph- 

thalein . . . . 817, 570 

„ Tetraiodophenolphthalein 

816, 327, 552, 1040 
,, Thiocyanas . . . . 37 

„ Thiosulphas .. 110,43 

„ Valeras 1012 

,, Valerianas .. 1012,360 

Sodio-citro-ferric Pyrophosphate 531 

Sodium 918, 351 

„ in Blood . . . . 694 

„ Detcn. and Detmn. of 352 

„ Hypobromite Method 658 

„ SaUcylate-brown . . 97 

Soft Drinks, Orders Relating to 850 
„ Soap . . . . 906, 346 

Sore 886 

Soja 748 

Solantoin 284 

Solestrin 725 

Solganal 251 

„ B 251 

„ „ Oleosum . . . < 251 

„ Dragdes . . . . 251 

Solid Opodeldoc . . . . 906 


e,g. 100, REFER TO VOL. 11. 

Name Page 

Solid Oxygen 614 

Soltsien’s Test . . . . . . 293 

Soluble Copaiba . . , . 457 

„ Glass .. .. 178,71 

„ Iron Arsenite . . . . 524 

„ Peroxide of Iron . . 528 

„ Protein G.L, . . . . 383 

Solucamphre 347 

Solucion de Cloretona . . . . 394 

Solurol . . . . . . . . 388 

Soluseptasine . . . , . . 956 

Solutd d’Adr6naline 133 

„ Antiseptique de Ph<;nol 

S^icyld . . . . 813 

„ d’Arsenite de Potassium 212 
„ Concentrd d’Eau Oxygdnde 6 1 3 
„ de Digitaline . . . . 486 

„ Injectable dc Chlorhydrate 

de Morphine 702 
„ „ de Gdlatine . . 542 

„ „ de Glande 

Thyroide . . 995 

„ ,, Hypertonique 

de Glucose 476 
„ „ d’lodure 

Mercurique 592 
„ „ Isotonique de 

Glucose . . 476 

„ Officinal d’Eau Oxyg^n<Se 612 
„ de Valerianate d’Ammon- 

iaque Compost . . 1012 

„ de Vleminglcx . . . . 362 

Solution of Magnesium Ammonio- 

Sulphate 233 

For other Solutions see Index 
to Vol. I 

Solutum Adrenal ini Co. . . 436 

„ Calc. Lactophosph. . . 78 

„ Cuprozincicum . . 472 

„ „ Forte 472 

„ Chinini Co. . . . . 884 

„ Ext. Corporis Lutei 

Depur. . . 730 

» .. Hypophysaj . . 832 

„ Iiormoni Lutealis . . 730 

„ Vitaminaj D c. Oleo. . 330 

Solvella; Hydrarg. lod. 593, 206 

For other Solvell<e see Index to 
Vol. I 

Solvent Naphtha . . . . 296 

Solvochin . . . . . . 884 

„ -Calcium . . . . 884 

Solvurate 583 

Somaliland Tick Fever . . 964 

Somatose 798 

Somnifaine 282 

Somnigen . . . , . . 769 

Somnos . . 392 

Somnosal .. .. .. 1008 

Somonal 278 

„ Sodium . . . . 280 

Sonalgin 268 

Sonasta 1008 

Soneryl Sodium . . . . 268 

„ Tablets.. ' .. 268 
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name ^ ^ ^2*3 : 

|mScDys«.ucrv’ !: 1"«. MB 

■■ ? 

ftorbefacin ' 

^.Sorbite •* ] ’ 47 s 

ISKnwnMt'thodfor ; 

Nil! Meat Esirart .. .. 316 i 

Soricin , r * ’ ' [ ^ .j'l . 

sSl ^^uthtvafih Jll j 

South Afrie.an lyphu^ .., »4S 

^ Amencau 1 rypana-.mmasis 885 . 

'■'■ '■'■ ’w.mb! 

Soya IWan Meal Susp»'i^*^i»'n .. 059 . 

.. n Milk . . 4 ‘ '■ 

” Oil .. .. 

" in Other \ 

” ciiN .. . ml 

lit’illlS - • • ' * * I 

;; Flour, Orders Kel.itam V.‘ 850 

..Oil .. ■< 

SnahlinRer’s'lubeteulusr. 

Vacane ‘M 

Spanish i•h• -'.2* 

,, OhiHsary • • ■ *1?? 

„ I.hjuonre . ■ ■ on? 

„ i*ehitoiy . . • • 2L’!I 

„ EelapsinK iM’vej .. §84 

,, 'rhyme < hi . ■ jM 

Sparteina . • • ' ' j., JJJ 

Sparteina* Sulpha- . • 1 d,, 

Spas, Blit tsh ®f4 

Spa*mal«iti - • * 

Spasmini* • > • * ♦ ■ 

Spasmociin < * 

;; :; w 

Spaslirme . • • ■ - * 

Spfarmtnt , 

SiiedaHheilas »?»* 

Hpcvm IVcloralea . . ■ • 

Swetrophototnetne Anahbis 8x8, 8x» 
Sper.troseupy, Oltravioh’t Ad- 
sorption 

Speklu'f PhoUHlectnc Ah:a*J|Hi«- 

meter - • * * SS 

„ Spectrophntmufter . . »ao 
Spengler’s S^ain^n)^ .Method ■ - 
Spermaceti 

Sphagnol Lmittn 423 

Spluittnum 51 ;;* 

SpiK*:iia . . - ■ . ■ ' ' ' «kA 

Spike l.uvemhT Oil . - . ’ ?SS 

Spinal atul.Splaiichnu’ An.eHtbesia •U7 

Spimitin 

Spinclle-'l J* 

SpimK’ain .. •• 

SpiriKm) .;, •■ '’ 5 .“} 

„ /lithtri. Nitrosi. . i’*'*. JJ 

„ /Ftiiylift Nitntis ll-’h 3» 


SAitK Page 

.-pint. AmmonisEi Aromat , 1 79, 72 

„ Blue 839 

„ Dilution of . . . . 82 

„ Frutnenti . . 1 59, 64 

„ Glyccrylig Trinitratis 711,242 
Immature .. .. 158 

,, Methylated . . . . lf>3 

„ Meth. Indu.st. . . 163, 68 

„ „ ,, sine Acetono 

163, 68 

.. „ (Pyridinised) 163 

„ Mineralised . . 163 

„ Proof .. .. 156,61,62 

„ Saponatus . . 907, 347 

„ Vinegar . . . . 834 

Vini Vitis . . 159, 65 

for other Spirits see Index to 

; To/. I 

Spirits, Alcohol Content of 62, 63 
} Spirohismol . , . . . . 307 

j „ S.S 307 

! Spirocha'ta Pallida . . . . 957 

Pertenuib . . . . 992 

Spirochietal Jaundice . . . . 988 

Spirocid . . . . . . 219 

Spironema Duttoni , . . . 964 

„ Hispanicum . . 964 

„ Ncotropicalc . . 964 

„ Pcrsicum . . . . 964 

„ Venezuelense . . 984 

Spironine . . . . . . 324 

Spirosal . . . . . . . . 104 

Spiltel’s Injection . . . . 592 

Spleen Substance Desiccated . . 580 

Splenejc 580 

Splenosoid . . . . . . 580 

Sponge . . . . . . . . 663 

Sponges, Ciirbolisod . . . . 563 

Spongio-Piline . . . . . . 563 

Sport Pepper 123 

Spotted Fever 1035 

Spray Paraffin . . . . . • 784 

Spraying Paint . . . . . . 334 

Sprue . . . . . . . . §51 

,, Syndrome . . . . 952 

Sputum Examn. for 'ruborculosis §71 


Squaw Root 

Squill 

„ Indian . . 

,, Red 
„ White . . 

Squirrel Com . . 
Stabilarsan 
Stabismol 

Standard Soap So) ution 

Stanifonm 

Stanni Oxidum 

Stannous Oxide 

Stunno.vyI 

Stannum . . 

Staphar 
Staphisagria 
Staphygen 
Staphylococci Var. 


. . 559 

911, 348 
913, 348 
.. 911 

.. 911 

.. 123 

. . 228 
. . 300 

.. 855 

1020 

1020, 600 
1020, 506 
1020 
1020, 605 
.. 1073 
. . 867 

1074 
954 
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Name Page 

Staphylococcal Food Poisoning 876 
„ Infections . . 954 

Staphylococcus Antitoxin 1072, 955 

„ Aureus . . 876 

„ Cereus albus . . 954 

„ ,y flavus . . 954 

,, Pyogenes albus 954 

„ ,, aureus 954 

,, „ citreus 954 

,, Saprophyticus 954 

„ Toxoid .. 1073 

,, Vaccine . . 1073 

„ Toxoid 1074 

„ Vaccoid . . 1074 

Staphylo-Jel 1026 

Staphylo-Lysate . . . . 1027 

Star Anise Fruit . . 186, 76 

„ „ Japanese .. .. 186 

„ Aniseed 76 

„ Grass . . . . . . 559 

„ White 1019 

Starch 185, 75 

„ Arrowroot . . . . 75 

„ Definition of . . . . 850 

,, Digestion of . . . . 712 

„ Food Powders, Definition 850 

„ Foods 824 

„ Indicator . . . . 60S 

„ Iodised . . . . . . 978 

,, Maize 75 

„ Potato . . . . 185, 825 

„ Rice .. 185,75 

Starchless Biscuits . . . . 383 

„ Bread , . , . 383 

„ Flour . . . . 383 

Statham’s Bandages . . . , 358 

Stavesacre Seeds . . . . 867 

Steam Pressures in Autoclaves . . 1 004 
Steapsin . . . . 777, 314 

Stearettes . . . . . . 826 

Stearic Acid Coating for Pills . . 826 

Stearine 89 

,, Coconut . . . . 89 

Stearinum .. .. 89,318 

Stearyl Alcohol . . . . 788 

Steatite . . . . . . . . 175 

Steedman’s Powders . . . , 423 

Stefansky Leprolin .. 919 

Stellidin .. .. .. 514 

Stemco Kaolin Poultice . . 423 

Stemcol 423 

Sterandryl . . . . . . 733 

Stercobilin, Detcn. in Fasces 706 

Sterculia Gum , . . . 1002 

Steroisomeristn, Effect on Phys- 

, iological Action 475 

Stereoisomers, Nomenclature of 471 

Sterilisation 1001 

„ of Air . . 1010 

M M Apparatus 1003 

,1 „ Aqueous Solu- 

tions.. .. 1004 
u Aseptic Precautions 1009 
>* of Atmospheres .. 1026 

i« by Autoclaving .. 1004 


Name 'Paqe 

Sterilisation of Clothing . . 1010 

„ „ Dry Chemicals 

and Powders . . 1006 

„ „ Fats, Waxes and 

Paraffins . . 1006 

„ by Filtration .. 1007 

„ of Glass Vessels . . 1003 

M „ Hands . . 1009 

„ by Heating with a 

Bactericide . . 1005 

„ Methods . . . . 1003 

„ of Oily Solutions 1006 

„ „ Parenteral 

Injections .. 1010 

„ „ Rubber Gloves 1012 

>1 »> >f Goods 1003 

I „ „ the Skin . . 1025 

„ Storage of Medica- 
ments for .. 1011 

„ of Surgical Dress- 

ings . . . . 1011 

„ Temperatures . . 1 002 

„ by Tyndallisation 1007 

» of Water ..1011 

Sterilitc 1019 

Sterilmats 1008 

Sterilocaine 425 

Steroid Ketones, Detection of . . 250 

Sterules 183 

^ B.A.B.A.N 430 

Stibamme Glucoside . . . . 199 

Stibina Crude .. .. .. 198 

„ Depurata .. .. 198 

Stibium Sulfuratum Depuratum 198 
*» >> (Trisolfuro) 


Stibophenum 
Stila’s Injections 
Stilbene . . 
Stilboestroform . , 


Crudum 1 98 
198, 78, 470, 572 
.. 1141 
726, 445 
. . 728 


Stilboestrol 725, 249, 445, 493, 49$, 572 
„ Dipropionate 

^ , 727, 249, 572 

„ Tablet Implantation 727 

„ Ultra-violet Absorp- 

. tion of .. 632 

btillingia 913 

Stipes Laminarias . . . . 564 

Stipolac.. 816 

Stockholm Tar . . .. 851, 332 

Stokes’ Liniment , , . . 829 

„ Test 801 

btomach Contents . , . . 708 

»» .» Alcohol Meal 709 

»» ,* Ewald’s Test 

Meal . . 708 

f> M Examn. for 

Tuber- 
culosis . . 972 

,» »» Ferment 

Activity , . 711 

„ » Fractional 

Test Meal 708 
»> »* Free HCl in 709 

»» n Lactic Acid in 711 



Namf, 


INDEX 

FIGURES IN HEAVY TYPE, e.g. 100, REFER TO VOL. II. 
Page 


120! 


.Stomach Contents, Mucin in . . 711 

,, „ Mucus in .. 711 

,, M Renninin.. 712 

,, ,, Rennin Zym- 
ogen in . . 712 

,, ,, Starch Diges- 
tion . . 712 

„ „ 'fest Meals 700 

„ „ Total Acidity 700 

„ n M Chlor- 

ides, Estmn. 
of 700 

Stomach, Desiccated . . .‘>77, 204 

,, Hjemopoietic Factor 578 

,, Lavage Diag. of T.B. 972 

„ Preparations, Standard- 

isation for Use in 
Anasmia . . . . 568 

,, Tissue . . . . 576 

,, Tubes . . . . 358 

.Stone-root . , . . . . 859 

Storax . . . . . . 264, 08 

Storaxol . . . . 264, 424 

Storesin . . . . . . . . 264 

Stout 62 

.Stovaine . . . . 426, 484 

Stovarsol 219 

„ Vaginal '1‘ablets . . 221 

Stovarsol-Soclium . . . . 220 

Stramonii Semen . . , . 926 

Stramonium . . . . 924, 353 

Strengthening Plaster . . . . 526 

Streptocide 936 

Streptococcal Infection.s . . 066 

Streptococci var. . . 965, 056 

Strcptococcicides, Chemotherapy 

.Streptococcus Antitoxin (Scar- 

„ latina) .. 1064 

„ Haemolytic . . 956 

„ Pyogenes . . 055 

„ Rheumaticus 

Vaccine . . 1062 

,, Scarlatinas . . 960 

,, Toxin (Scarlatina) 1066 


„ Vaccine 
Strepto-Jel 
Strepto-Ljfsate 
Streptothrix Actinomyces 
Strobili Lupuli . . 

Strontii Bromidum 
„ lodiduin 
,, Lactas 
,, Salicylas 
„ Sulphid. 
Strophanthi Semina 
Strophanthidin . . 
Strophanthin-E 
Strophanthin-C 
/{-Strophunlliin • . 
Strophanihinum 
Strophanihonc V.)ilute 
/!-Strophanthosid 
Strophanthus 


Dichotomus 


1068 
1026 
1027 
. . 871 

. . .5.50 

.57, 17 
.51, 16 
79 

100, 37 
. , 288 
926, 353 
. . 494 

. . 354 

354, 355 
. . 927 

927, 365, 572 
. . 928 

. . 928 

926, 353 


928, 


354 


Name 

Strophanthus Eniini 
,, Gratus 

„ Kombe 

Strophosid 
Strychni Semen 
Strychnina 

M Detmn. of 
Strychninaa Arsenas 
Cacodylas 


Page 

. . 364 
928, 353 
926, 353 
. . 928 

. . 712 

929, 246, 572 
. . 247 

. . 931 

.. 217 

43 
46 


Formas 

Glycerophosph. 
Hydrochloridum 

931, 246, 572 
Nitras . . 931, 246 

Phosph. . . 247 

Sulphas 932,247 

Acidus . . 932 


„ Valerianas 
.Strychnine, Hulle’s Soluble 


Restriction of .Supply 1 1 07 


Spectrum of 
Strychninum Nitricum 
Strychnokodyl . . 
.Stryphnon 
Stupa 

„ Phenolis . . 
Styptarnin 
Styptic Lint 
„ Wool . . 

Stypticin 
Styptol . . 

Stypven . . 

Styracin 
Styrax . . 

„ Depuratum 
„ Praeparatus 
Subitol . . 

Sublamin 
Sublimate Gauze 

„ Malachite Green 

Solution 
„ Moss 

Substance 248 . . 

Sue de R^glisse 
Succinic Anhydride 
Succinimide . . 

Succus Allii 

Aurantii 
Conii 

Hyoscyami 
Limonis 
Liquirits! 

Scoparii 
Taraxaci 
Sucrase . . 

Sucrets Lozenges 
Sucrosum 


932 

932 


246 
246 

217 
138 
563 
813 
611 
527 
527 
611 
611 
1072 
264 
264, 08 
264 
264 
621 
601 
599 


2,59 
564 
327 

200 
451 
451 

167 
247 

454 
616 
247 
557 

455 
900 
314 
424 

478, 168, 572 


Sudan III, Test of Chyluria 260, 649 
IV 260 


Red III . . 
Sudermo 

Suero Anticarbuncoso 
Suet 

Sugar Beet 

„ in Blood . , 


. . 261 
. . 977 

.. 1031 
131, 54 
. , 478 

. . 695 
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Name Page 

Tabellae Acid. Ascorbici . . 750 

„ Nicotinici . . 745 

AmidopyrinsB 805, 323 
Ammon. Chloridi .. 18 

Apomorphinae HCl . . 305 

Arseni Trioxidi . . 84 

Atrop. Sulfatis . . 105 

Barbital] . . . . 98 

„ Sodici . . 09 

Bismuth. Subcarbonatis 106 
„ Subgallatis . . 107 

„ Subnitratis . . 108 

Bromidum Trium . . 17 

Caffeinae Citrati . . 112 

„ cum Sodii 

Benzoate.. 112 
Calcii Carbonatis 116 

„ Lact. . . 77, 28 

Chiniofoni . , . . 337 

Cinchopheni .. 416,145 

Cocainse Hydrochloridi 150 
Codeinae Phosphatis . . 305 

if Sulfatis . . 306 

Colchicinae . . . . 152 

Digitalis . . . . 174 

Dihydromorphinoni 
Hydrochloridi . , 306 

Ephedrinie Plydrochlor. 

497, 177 
„ Sulfatis .. 177 

Ergonovinae Maleatis . . 182 

Ergotaminae Tartratis 185 
Erythritylis Tetranitratis 244 
Extract! Fellis Bovis . . 186 

Ferri Sulfatis . , 192 

Glycerylis Trinitratis 
„ 711,243 

Hydrargyri Chloridi 

Mitis . . 209 

„ Chloridi 

Mitis et 
Sodii 

Bicarbonatis 209 
„ lodidi Flavi 206 

M Rubri 206 

Magnesii Phosphatis 
Tribasici . , . , 34 

Magnesii Trisilicatis . . 233 

Menadioni . . . . 764 

Methenaminas et Sodii 
Biphosphatis . . 205 
Morph, et Atropinae 

Sulfatimi . . 309 

„ Sulfatis . . 309 

Neocinchopheni . . 145 
Neostigminae Bromidi 328 
Nicotinamidi . . . . 747 

Pentobarbitali Sodici. . 99 

Phenobarbitali 280, 99 
a Sodici 99 
Phenylis Salicylatis . . 38 

Pot. Chlorat* . . 863, 338 

„ Chloridi . . . . 19 

„ lodidi . . . . 15 J 

„ Permanganatis . . 338 I 


e,g. 100| REFER 1*0 VOL, II. 

Name Pack 

Tabell® Procainac* Hydrochloridi 151 
Quinacrinaj Hydro- 
chloridi , . . . 144 

Quinidinas Sulfatis 872, 139 

Quinin. Sulfatis . . 143 

Riboflavinai . , . . 743 

Saccharini Sodici . . 343 

Scopolaminaj Hydfo- 
bromidi . . , . 217 

Sodii Bicarb. .. 921, 351 

,, Bromid. . , 17 

,, Citratis . . .. 41 

,, Desoxycholas , . 517 

„ Nitritis . . . . 31 

„ „ Co. . . 923 

„ Salicylatis . . 37 

Stann. Co. . . . . 1020 

Stront. Lact. Co. . . 79 

Strychninae Nitratis . , 247 

„ Sulphatis 247 
Sulfamlamidi , . 367 

Sulfapyridini . . 357 

Sulfathiazoli . . 358 

Theobromin, et Sod. 

Salicyl 985 

'Thoophyllinai . . 115 

„ /Ethylene- 

diaminici . . 116 

„ et Sod. Acetatis 115 
rhiamini Hydrochloridi 738 
Thyroidi . . . , 366 

„ Trinitri .. 711,242 

For other Tablets see Index to 
Vol. I 

Table Salt 19 

„ „ Iodised . . . . 49 

Tablets ll.B. Compound , . 1142 

„ Compressed . . . . 981 

„ Hypodermic . . , . 981 

„ Preparation of , . 981 

>» Soda Mint .. .. 921 

,, of Truncceh's Serum. . 68 

1 ablet-triturates , , . . 982 

Tabloid Laxative Vegetable . , 424 

Taenia Solium . . . . . . 889 

Taffeta Adesi VO. . .. 88 

Tailed Pepper . . . . . . 457 

Taka-Diustasc . . , , . . 689 

Takamina 132 

Takayama’s Solution . . . . 684 

Takazyma . . . . . . 689 

Talbot’s Solution . . . . 52 

Talc 176, 71 

Talcum Purificatum .. 176,71 

Tamar Indicn Lozenges . . 425 

Tamarindus 916 

Tampon.s . , . . . . 98t> 

Glycerin . . . . 980 

Ichthammol . , 981 

Iodoform .. .. 981 

„ Mild Silver Proteinate 980 
Tangerine Orange Oil , . . . 259 

Tanichthol Suppositories .. 115 

Tanjac IM 

Tannafax . , . . . . 114 
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FIGURES IN HEAVY TYPE, 

Name 

Page 

'I’anna-flavine Jelly 

. . 114 

„ Powder . . 

. . 114 

Tannal Insolubilc 

. . 115 

Tannalbin 

.. 115 

Tannex 

.. 114 

Tannic Acid Jelly 

.. 113 

„ „ Powdered 

.. 113 

„ „ Treatment of Burns 112 

I annigen 

. . 115 

I’annin . . 

HI. 44 

„ Hydrochloric Acid Test 641 

Tanninum AcetyUcum 

. . 115 

Tannocarbon . . 

.. 115 

Tannoform 

.. 116 

Tannol 

.. 114 

Tannyl Acetate 

115 

Tanrct*'s Reagent 

143 , 208 

Tape Worm 

.. 889 

Tapioca 

£ 24 , 826 

Tar 

851, 332 

„ Acids 

. . 470 

„ Coal 

852, 332 

„ Dermament 

.. 852 

„ Oil Compound 

.. 786 

„ Juniper 

.. 853 

„ „ Light .. 

.. 851 

Oils 

.. 470 

Paste, Ether-soluble 

.. 852 

„ „ White’s 

.. 853 

„ Rectified Oil of . . 

.. 332 

.. Stockholm 

851, 332 

Water 

851 

„ Wood 

.. 332 

Taraxacum 

.. 900 

Taroxide 

.. 852 

'Partar Emetic . . 

.. 195 

’Partarated Antimony . . 

.. 195 

Tartarus Boraxatus 

.. 39 

Stibiatus 

78 

Tartrazina 26 1 , 96 , 454 , 61 1 . 840 

I’aurine . . 

.. 517 

'I'aurocholic Acid 

.. 517 

'Paxol 

.. 425 

Taylor’s Seven Oils 

.. 425 

"Pea 

.. Ill 

„ Abyssinian 

.. 325 

„ Arabian 

.. 325 

„ Jesuit 

.. 326 

„ Linseed 

.. 676 

„ Paraguay . . 

326 

,, Seed Oil, Detcn. in Olive Oil 291 

I'easdale’s Chlorodyne 

.. 425 

Tea-lrec Oil . , 

744, 268 

Teddylax 
'Peel Oil 

.. 425 

748 

Tcinture d’Aub<ipine 

.. 490 

„ de Camphre Cone. 

. . 345 

.. .. Faibk 

. . 345 

d ’Essence Citron 

Composite 

.. 740 

„ de F<Sve de Saint- 

Ignace Compos <5e 714 

„ d’lode 

.. 648 

'Pela Ctti’basi et Gossypii 

563. 202 

„ , „ Capsici 362, 202 


e.g, too, REFER TO VOL. H. 

Name Page 

Tela Carbasi et Ligni . . 563, 202 

„ Gutta Percha . . . . 360 

Telecurie Therapy .. .. 1049 

Telepathine . . . . . . 894 

Telicherry Bark . . . . 665 

Tellurite Medium for Diphtheria 894 
Telluritc-iron-citrate-neutral-red 
Medium . . . . . . 900 

Tellurium, Colloidal . . . . 978 

Temperature Indicators . . 1012 

Tenebryl 653 

Tephrosin .. .. 866, 165 

Terebentene . . . . . , 273 

Ter^benthine du Md^ze . . 830 

Terebenum .. .. 830, 273 

Terebinthina . . . . 827, 272 

„ Canadensis 829, 153 

„ Veneta . . . . 830 

„ „ Factitia . . 830 

Terpene Hydrate . . . . 831 

Terpeneless Oil of Lemon 247, 267 
„ „ „ Nutmeg 376, 241 

„ „ „ Orange 246, 259 

„ Oils . . 253, 254 

Terpilenol 831 

Terpin 448 

Terpine 831 

Terpineol . . 831, 273, 574 

Terpini Hydras 831, 273, 574 

Terpinoform 537 

Terpinol 831 

Terpoflor . . . . . . 831 

Terra Alba .. .. .. 176 

„ Silicea Purificata 178, 70 

Tersalts 425 

TertiaiT Amyl Alcohol . . I6l 

„ Butyl Cresol . . . . 469 

Test Meals . . . . 287, 708 

Testacoids . . . . . . 739 

Testanon . . . . . . 739 

Testicular Hormones . . 734, 250 

Testosterone 735, 260, 450, 494, 574 
„ Ethinyl . . . . 731 

„ Methyl .. 738 

„ Propionate 736, 260, 576 

Testoviron . . . . . , 738 

Tetanol . . . . . . 340 

Tetanus . . . . . , 1074, 963 

,, Antitoxin . , 1075, 964 

„ and Diphtheria Prophy- 
laxis . . . . 1047 

„ Toxoid . , . . 1076 

Tetmal . . 425 

Tetrabromo-ni-cresolsulphone- 

phthalein 604 

Tetrabromophenolsulphone- 

phthalcin . . . . . . 604 

Tetracainte Hydrochloridum .. 151 

Tetracaine . . . . . . 438 

Tetrachlorethane . . 373, 676 

Tetrachlorethylenum 372, 133, 676 
Tetrachlormethane . . . . 370 

Tetra-ethyl Lead . . . . 336 

Tetraethylarsonium Hydroxide 469 
Tetraform 370 
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Name Page 

Tetraglandular Tablets . . 996 

Tetrahydronaphthalene . . 461 

Tetraiodofluorescein . . . , 606 

Tetraiodophenolphthalein 

Sodium .. 816,327,552,1040 
Tetraiodopyrrole . . . . 453 

Tetraliu 461 

Tetramethyldiarsine . . . . 215 

Tetramethylene . . . . 449 

Tetramethylpararosaniline . . 255 

Tetramethylthionini Chloridum 258 

Tetraoxyphthalophenone 
Anhydride 816 


Tetrathionate Broth 
Tetrazines 
Tetrazole 
Tetronal 

Texan Serpentary 
Thalleioquin Test 
Thallii Acetas . . 
Thallous Acetate 
Thayer-Doisy Units . . 
Theamin 
Thebaine 

„ Hydrochloride 
Theelin 


e.g. 100, REFER TO VOL. 11, 

Name 

Thiazamide 

Thiazines 

Thiazole 

Thielemann’s Koleradraaber 
Thigenol 


984 
458 
.. 456 

.. 476 

.. 551 

.. 567 

.. 9, 3 
9 

.. 766 

.. 986 

303, 576 
709, 309 
722 


in Oil 725 

Theelol 721 

„ Capsules . . . , 722 

Theine 321 

Thelestrin 725 

Theoba 280 

Theobromal . . . . . . 280 

Theobromatis Semen . . . . 983 

Theobromina . . 984, 113, 459, 576 
,, cum Sodii Salicylate . . 114 

„ et Sod. Acet. 985, 576 
„ „ „ Salicyl.985,113,676 

Theobromine Calcium Salicylate 

984, 576 

„ Physiological 

Action of . . 476 

Theobromino-natrium 
Salicylicum .. .. .. 114 

Theocalcine . . . . . » 984 

Theocin Sodium Acetate . . 986 

Theogardenal Tablets . . . . 280 

Theominal Tablets . . . . 280 

Theophyllina . . 985, 115, 459, 576 
„ j^thylenediaminica 115 
„ c. ASthylenediamina 

986, 576 

„ et Sod. Acet. 986, 115, 576 
Theophylline Monocthanolamine 986 
Theophyllino-Natrium Aceticum 116 
Theotone Tablets . . . . 280 

Therapeutic Substances Act .. 1147 
„ „ Regulations 1148 

Theriaca. . .. .. .. 479 

Thermofuge . . , . , . 175 

Thermogene Medicated Wadding 

362, 425 

„ Vapour Rub . . 425 

Thiamin Chloride . . . . 188 

Thiamine Hydrochloride 188, 737 


Page 
969 

457 
456 

768 
623 

Thifocologne .. .. .. 152 

Thio-bismol 308 

Thiochrome Reaction .. 531,740 

Thiocol . . . . . . . . 463 

Thiocyanogen Values . . . . 276 

3-Thiocyanopropylphenyl Ether 24 
Tbiodin . . . . . . . . 918 

Thio-Histamine .. .. 512 

Thionaiodine , . . . . . 51 

Thionin Stain . . . . . . 908 

Thiophene , . , . . . 452 

Thiosinamina . . , . 917, 576 

Thiosinaminae et iEthyl. lod. 918, 576 
Thiostab . . . . . . Ill 

Thoma-Zeiss Cell . . . . 672 

Thompson’s Dandelion Coffee 426 
„ Method for Detmn. 

of Boric Acid in 
Milk 

Thornapple 

„ Seed 
Thorolrast 

Three Fifteens Mixture 
Threonine 
Thresh ’s Reagent 
Thrombin 

„ Coagulant 

„ Dressings 

T’hromboplastin 


Prepn. of 
„ Solution 

Thujonc 

Thus Americanum 
Thymaglycinc . . 

Thyme . . 

Thymi Hcrba . . 
Thymocrin Solution 
Thymol . . 

„ Blue 


796 
924 
926 

1039, 1041 
. . 392 

.. 716 

.. 108 
1029, 314 
.. 1029 
.. 1029 
1029, 679, 682 


682 

.. 681 
. . 261 

. . 827 

. . 990 

990, 364 
990, 384 
. . 850 

988, 363, 443, 576 
608 


„ Solution, VolcUinann’s 990 
Thymolis lodidum 990, 363, 576 
Thymolphthalcin . . . . 608 

Test for Blood in Fasces 707 


Thymolsulphonephthalein 
Thymophysin . . 

Thymus Extract . . 

„ Gland, Desiccated . 
Thyofchic Compound Tablets 
Thyracoids 
Thyrafer Tablets 
Thyranon 
Thyreoidea Siccata 
Thyrin 

Thyroantin 

Thyrocalx 

Thyrogan 

Thyroglobulin . 


Thyroid 


Activity, Tests for 
Addiction 


608 

850 
850 
849 
739 
996 
. . 996 

. . 996 

. . 364 

, . 996 

. . 845 

.. 1000 
. . 845 

aqo 

991, 364 
. . 993 

. . 994 
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Name Page 

Thyroid Antihonnone . . . . 998 

„ Biological Assay . . 366 

„ Extract . . . . 991 

„ Gland .. .. 991 

„ „ Physiology of . . 992 

„ Iodine in . . 992, 365 

,, ,, Tolerance Test 994 

„ and Manganese Treat- 
ment . . . . 693 

„ Preparations, Proprietary 995 
„ Quinine Test . . 994 

„ Toxic Effects . . 994 

„ Uses . . . . . . 994 

Thyroidcctin . . . . , . 999 

Thyroideum . . . . 991, 364 

„ Siccum .. .. 991 

See also Thyroid 

Thyroidin Elixir . . . . 997 

Thyroidine . . . . . . 991 

Thyroprotein (Beebe) . . . . 997 

Thyrotrophic Hormone 844, 332 

Thyrotropin . . . . . . 845 

Tliyrovarian Compound Tablets 732 
Thyroxine . . - . . • 367 

Thyroxinsodi um 997, 366, 578 

Thyroxinum . . 998, 366, 444 

Tick Fever 964 

„ Typhus 948 

„ „ Rocky Mountain 946 

Tick-bite Fever . . . • 948 

,, -borne Relapsing Fevers 964 
'riglyl-pseudo-tropeine . . 620 

'rillmann’s Dressing . . . . 563 

„ Method . . . . 670 

'I’in 1020, 505 

,, Detcn. of 371 

,, Detmn. in Foods . . . . 371 

,, Monoxide . . . . . . 1020 

j, Oxide . . . . . . 506 

Tinct. Aconiti .. .. 121,48 

,, Belladonnte . . 290, 104 

,, Cinchona? .. 413,136 

„ „ Co. .. 413,138 

; „ Cone. .. 136 

,, Colchici .. 447, 152 

„ „ Seminis 447, 152 

„ Digitalis .. 484,174 

„ Ferri Chlorid. ,, 529,189 

„ Hyoscyami .. 616,216 

lodi .. .. 648, 221 

„ Fort. 648, 221 

,, ,, Mitis . . 648, 221 

,, Ipecacuanhas . . 658, 225 

„ Nucis Vomicae . . 713, 246 

„ Opii .. .. 768,303 

„ Camph. .. 768,303 

„ „ Cone. . . 304 

,, Strophanthi . . 927, 354 

For Other l^inctures see Index 
to Vol, / 

Tincture of Life 
'I'inea 

„ Barbae 

„ Ciroinata. . 

,, I'onsurans 


e.g, too, REFER TO VOL. 11. 
Name 

Tinea Versicolor 

Tin-Ox 

Tiodine . . 

Tisane de Polygala 
Tisanes . . 

Tissue Extract No. 568 
„ Extracts 
Titani Oxidum . . 
Titanic Chloride 
„ Oxide . . 
Titanium Dioxide 
Titanous Chloride 
„ Sulphate 
Titre Test 
Ti-Tree Oil 

Ti-Trol 

Tiz 

Tobacco 


Page 
.. 949 

. . 1020 
. . 918 

. . 913 

. . 623 

. . 777 

. . 580 

1021, 371 
. . 371 

1021, 371 
.. 1021 
.. 371 

.. 371 

., 73 

744, 258 , 268 
. . 744 

.. 426 

.. 867 


„ Detmn. of Nicotine in 241 
Tocopherol . . . . 386, 781 

„ in Blood . . . . 701 

Tocopherylis Acetas . . . . 761 

Toilet Lanolin .. .. .. 130 

„ Paraffin . . . . . . 782 

„ Vinegar . . . . . . 7 

Toison’s Solution . . . . 673 

Tolamine 894 

p-Toluene Sodium Sulphochlor- 

amide 394 

o-Tolueneazo-o-tolueneazo- 

P-naphthol . . . . . . 260 

Toluene-sulphodichloramide . . 395 

Toluenum . . . . 296, 578 

Toluidine Blue Stain . . . . 893 

Toluol 296 

Toluylene Red 860 

Tolysin 417 

Tonco Semen . . . . . . 33 

Tonephin . . . - . - 837 

Tonicamps . . . . . . 936 

Tonicine . . . . . . ’ 739 

Tonka Beans 33 

Tonocholin . . . . . . 12 

Tonophosphan . . . . . • 91 

Tonquin Beans . . . . 33 

Tonquinol . . . - . - 326 

Tooth Powder, Blair’s . . . . 338 


Toothache Bark 

Topagene 

TOpfer’s Test . 

Tophamid 

Tophosan 

Tophosanyl 

Totaquina 

Touchwood 


Sodium Perborate 39 


Touchwood . . . . . . 34 

Toughened Caustic . . . . 205 

Toumesol , . . . . ■ 97 

Tow 563 

„ Carbolised 813 

Towle’s Chlorodyne . . . . 426 

„ Pills 426 

„ Pink Pills .. -.ye 

Toxic Gases in Industry 20, 23, 29, 

42, 86, 126, 127, 361 


.. 294 

1095 
.. 711 

.. 416 

.. 415 

416 
888 , 137 
34 

.. 205 

97 

.. 563 

.. 813 

.. 426 

.. 426 

.. 426 
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FIGURES IN HEAVy TYPE, 

Name Page 

Toxicarol . . . . 866, 165 

Toxicodendrol 670 

Toxins . . . . . . . . 1029 

Toxinum Diphthericum Detoxi- 

catum . . . . 1043 

„ Scarlatinum . . . . 1066 

„ Tetanicum Detoxi- 

catum . . . . 1075 

Toxisterol , . . . . . 327 

Toxitabellae Hydrarg. Bichlor. 

Magnas .. .. 601, 208 

Toxitabellae Hydrarg. Bichlor. 

Parvie 601, 209 

Toxogon . . . . . . 1052 

Toxoid, Staphylococcus . . 1073 
Toxoids.. .. .. .. 1029 

Tragacantha . . . . 1002, 367 

Train Oil 761 

Transcutan 61 

Trans-dehydroandrosterone , . 738 

Transfusion, Blood .. .. 1096 

„ Plasma .. .. 1103 

„ Serum . . . . 1 103 

Transpulmin , . . . . . 876 

Trasentin 245 

Traumatic Balsam . . . . 30 

Traumaticin . . . . . . 360 

Treacle 479 

Trench Fever 945 

Treparsol 224 

Trephonyl 573 

Treponema Balanitidis. . .. 959 

„ Buccalis . . . . 959 

„ Pallidum . . . . 967 

„ Pertenuis . . 959, 992 

„ Pseudo-pallida . . 959 

,, Refringens . . 959 

„ Schaudinni . . 967 

Treutabs . . . . 801, 426 

Triad Cherry Malt and Oil . . 426 

Triamid 806 

Triazines 458 

Triazol 156 . , . . . . 349 

Triazoles . . . . . . 456 

Tribasic Magnesium Phosphate 683 
Tribromoaethanol . . . . 65 

Tribromoethyl Alcohol 316, 65, 578 
Tribromomethane .. .. 315 

Tribromophenol . . . . 815 

Tri-Calcium Phosphate , . 91 

Trichiniasis . . . . . . 965 

Trichinosis 965 

Trichloracetic Acid Test for 

Albumin 641 

Trichlorethylene 372, 133, 578 

Trichlorethylidene Glycol . . 390 

Trichlorobutandiol . . . . 441 

Trichloro-tcrt.-butyl Alcohol . . 393 

Trichlorobutylidene Glycol . . 392 

Trichloromethane . . . . 401 

TrichIoromethylpropan-2-ol . . 441 
Trichlorophenylmethyliodo- 

,^salicyl 104 

Tnehophytin Test . . . . 949 

Trichophyton 949 


!.g. 100, REFER TO VOL. 11. 

Name 

Tricophyton Ectothrix . . 048 

Tricresyl Phosphate . . . . 200 

Tridestrin 722 

Triethanolamina 909, 347, 578 

„ Detmn. in Emulsions 347 
Triethanolamina! Stearas . . 909 

Triethylolamine . . . . 909 

Trifolia Fibrina 550 

Trigemin 806 

Trigol 387 

Trihydroxybenzene . . . . 868 

1:6: 8-Trihydroxy-3-methyl- 
anthraquinone . . . . 462 

3 : 16 : 1 7-Trihydroxy- 1 ; 3 : 5- 

OBStratriene 450 

Trihydroxyoestrin . . . . 721 

2:6: 8-Trihydroxypurinc . . 459 

2:4: 6-Trihydroxy-pyrimidinc 457 
Trihydroxytriethylamine . . 909 

Tri-iodomethane . . . . 640 

Triiodure d’ Arsenic . . . . 84 

Triketotetrahydroglyoxalinc . . 455 

Trikresol 467 

„ Formalin . . . . 467 

Trilactine 81 

Trilax Tablets . . . . . . 428 

Trimethoxybenzyl-dihydro- 
imidazol HCl . , , . . . 502 

Trimethylarsine . . . . 86 

Trimethylarsine Oxide . . 469 

Tnmethylbenzenes . . . . 296 

Trimethyldihydroxypurinc . . 459 
Trimethyldioxypurine . . . . 321 

Trimethylene . . . . 407, 449 

Trimethylene-dithiocyanatc . . 24 

Trimethyl-Glycocoll . . . . 58 

Trimethyl-mcthoxy-propanyl- 
ammonium Bromide . . 823 

Trimethylxanthine . . 321, 459 

Trinesium 178 

Trinitrin . . , . , . 709 

Trinitrobutyl-tolucne . . . . 326 

Trinitroglycerin , , . . 709 

Trinitrophenol . . 1004, 325, 578 

Trinitrotoluene . . . . 325 

„ . . M Poisoning . . 326 

Trinity Ointment . . . . 742 

Trional 974 

Tri-oxy-methylene . . . , 538 

Triphal 252 

Triphenylchlorethylene . . 728 

Triple Acetate 694 

„ Dye 256 

„ Syrup 530 

» „ Tablets .. .. 531 

Irusopropanolamina .. .. 910 

Triticum, Liquid Ext. of . , 320 

Tritopine . . . . , . 303 

Trivalin . . .. .. .. 1013 

Trochisci Phenolis .. 813,323 

For other Lozenges see Index 
to Vol, / 

Trommer's Test . . , . 653 

Trooper’s Ointment . . . . 589 

Tropacocainc .. .. .. 149 
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FIGURES IN HEAVY TYPE, e,g. 100, 


REFER TO VOL. U. 


Name Page 

Tropacocainae Hydrochlor. . . 425 

'rropaaolin . . . . . . 839 

Trophonine . . . . . . 798 

Tropical Bleaching Powder . . 397 

„ Sprue 961 

„ Ulcer . . . . 966 

Trotyl 325 

Trufood . , . . . . 383 

'I’runecek^s Serum . . . . 68 

„ „ Tablets . . 68 

Truxilline . . . . . . 148 

Trypaflavin 127 

'IVypan Blue . . . . 261, 578 

„ Red 261 

Trypanosoma Brucei . . . . 968 

„ Gambicnse . . 968 

,, Rhodesieiise . . 968 

I’rypanosomes, Classification of 968 
'rrypanosomiasis . . . . 968 

,, South American 885 
'rryparsamidum 223, 93, 444, 487, 578 
„ Bismuth . . 224 

Tryparsonum . . . . . . 223 

'I'ryphan Blue . . . . . . 578 

I'rypsin Detcn. in Faxes . , 707 

„ Hydrolysing Action of 476 
'rrypsinum .. .. 779, 314 

'I’ryptic Digest Broth .. .. 1001 

'I'ryptophane .. .. 463, 716 

„ Test for Tuberculous 

Meningitis . . 705 

'I’setse Flies 968 

'Tsutsugamushi F'cver . . 944 

'l\iba Root . . . , . . 866 

Tubelette Menthol and Winter- 
green Cream . . . . . . 426 

'I’liber Aconiti . . . . . . 47 

I'ubera Japapa* . . . . 226 

,, Saiep , . . . . . 678 

'rubercle Bacillary Emulsion, 

B.E 1080 

,, Endotoxoid . . . . 1082 

„ Vaccine . . . . 1080 

„ „ R .. .. 1081 

4’uberculin .. .. 1078, 975 

„ A.F 1079 

„ B.C.G 1083 

„ B.F 1079 

„ P.P.D 1079 

„ P.T 1078 

„ P.T.0 1079 

„ T 1078 

„ 'r.O.A 1079 

„ T.R 1081 

„ Albumose-Free . . 1079 

„ Beraneck’s . , 1084 

„ Bouillon Filtrate . . 1079 

„ Diagnostic Re- 
actions . , . . 1084 

,, Dispensary Treat- 
ment . . . . 1082 

,, IntradermalTest 781, 975 

„ Koch .. 1078 

,, Kiniment .. 1079 

,, Ointment .. .. 1078 


Name Page 

Tuberculin Old . . 1078, 975 

„ Ophthalmic 'I'est . . 781 

„ Original Alt , . 1079 

„ Test in Cattle . . 781 

„ „ Copenhagen 

Patch . . 1087 

„ ,, Mantoux . . 1085 

„ „ Moro . . 1086 

„ „ Subcutaneous 1085 

„ „ Veterinary . . 781 

„ „ Volmer Patch 1086 

„ „ VonPirquet 1085 

„ Tested Milk . . 780 

„ Vaccine . . . . 1080 

„ Vacuum . . . . 1079 

Tuber culinum Pristinum . . 1078 

Tuberculosis .. 1077. 970 

Attested Herds . . 783 

„ Bovine . . . . 977 

„ in Cattle, Eradi- 
cation of . . 784 

„ Complement Fixa- 
tion Test in . . 974 

„ Cultivation of T.B. 975 

„ Cytological Test for 975 

„ Diagnosis of 1084, 971 

„ in Dogs . . . . 977 

„ Guinea-pig Inocula- 
tion . . . . 975 

„ Human and Other 

Forms . . 977 

„ Immunising 

Vaccine . . 1081 

„ Indirect Methods of 

Diagnosis . . 974 

„ and Milk .. 788 

„ Rapid Culture 

Method . . 976 

„ Sedimentation Rate 

in . . 975 

„ Sputum Speci- 
mens . . 971 

„ Staining Methods 973 

„ Stomach Lavage 

Diagnosis . . 972 

„ Sun Cure of . . 1088 

„ Vaccine, 

Spahlinger’s . . 1084 

„ in Voles . . 977 

Tuber Iculin-salve . . . , 1087 

Tubes T^imoins .. ..1012 

Tubunic Ampoule Syringe .. 183 

Tudor Williams Balsam of Honey 426 

Tularaemia 977 

Tulle Gras . . . . . . 562 

Tung Oil 275 

Tungsten, Arc Lamp .. .. 1082 

„ Detcn. of . . . . 372 

Turf Moss 564 

Turkey Corn .. .. .. 123 

„ Opium . . . . 302 

„ Red Oil .. .. 909 

Turmeric .. 1021, 608 

Turnbull’s Tincture of Aconite 122 
,, „ ,, Capsicum 362 
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Name 

Turnea 

Turnsole 

Turpentine 


FIGURES IN HEAVY TYPE, e.g. 100, REFER TO VOL. 11. 

Name 

Ultraviolet Light, Affections 

Treated by 


Bordeaux 

Gum 

Indian 

Russian 

Substitute 


Page 
.. 714 

97 

827, 272 
., 827 

.. 272 

.. 273 

.. 273 

786, 272 


White Spirit for 
Paints . . . . 273 

Wood .. .. 272 

Wool .. .. 829 

Turpeth Mineral Ointment . . 605 

„ „ Yellow . . 604 

Turpethum . . . . . . 668 

Turtle Oil 294 

Tussicon Pectoral Cough Elixir 426 

Tussilaginis Flos . . . . 559 

„ Folium . . . . 559 

Tutocaine . . . . 440, 484 

Twilight Sleep .. .. 619 

Two Fifteens Mixture . . 392 

Tylcalsin 18 

Tyllithin . . . . . . 19 

Tyndall Cone 448 

Tyndallisation . . . . . . 1 007 

Typhoid .. 1087, 979, 995 

Carriers . . . . 985 

Cultivation of . . 980 

Diagnosis of . . . . 980 

Endotoxoid Vaccine . . 1088 
Flagella Stains . . 982 

and Paratyphoid Diffn. 984 
Solution . . . . 600 

Staining Methods . . 982 

Vaccine. Oral . . 1088 
Widal’s Reaction for. . 983 

Typhus .. .. 938, 997 

Endemic . , . . 943 

Epidemic . . . . 938 

Exanthematicus . . 938 

Fever 938 

Rural 944 

Scrub 944 

Serum . . . . . . 943 

Tick .. .. 946, 948 

Tropical , . . . 943 

Vaccine, Killed Exanthe- 

matic . . 942 

Living Murine 942 

Tyramina 514 

Tyrosine . . . . . . 642 


U 


U.B.A 1023 

„ Pertussis . . . . 1095 

Uffelmann’s Test , . . . 711 

Ulceratum Ointment . . . . 426 

Uleron 957 

Ulmus Fulva , . . . . . 678 

Ultracarbon . . . . . . 366 

Ultraviolet Absorption Spectro- 
scopy 629 


Page 


1085 

for Air Sterilisa- 
tion .. 1027 
„ ,, Fluorescence 

Analysis in 61 1 
„ „ Sourcesof 612, 1082 

„ Rays .. .. 1082 

Umbrose . . . . . . 288 

Undecane-I ; 11-Diamidine .. 1010 
Unden . . . . . . . . 725 

„ Ampoules (Oily) . . 721 

Undenatured Bacterial Antigens 1025 
Undulant Fever 


Unguentum 
Ung. Belladonna: 
Cetacei 
Hydrarg. 


lodi 


Ammoniati, 
Assay of 
Dilutum 
Forte . . 
Mite . . 
Nit. Forte 


Denigrescens 
Mercurialc 
Phenol. . . 

Resinas 
Zinci Oxidi 
For other OmtmenU see Index 
to Vol. I 

Unicorn Root, False . . 

Union Jack Paste 
Unit Skin Dose of X-rays 
Universal Buffer Mixture 
Indicator 
University Cream 
Unna-Pappenheim Method 
Unna’s Compound Pyrogallol 
Ointment 
,, Paste 

„ ,, with Tchthammol 

Slain 


. . 786 

293 , 104 
787 , 318 

588 , 211 

.. 213 

.. 211 

589 , 21 1 
589 , 211 
594 , 211 
650 , 222 
650 , 221 
589 , 212 
813 , 324 
452 , 310 


1017, 370 


560 

426 

1044 

684 

584 

132 

886 


Upper Milk 

Urace Tablets . . 

Uracil 

Uradal . . 

Uranii Nitras . . 

Uranin . . 

Uranium, Relation to Radium 
„ Salts . . 

Uranyl Nitrate . . 

Urari 

Uraseptine 

Urazine . . 

Urban Tropical 'Pyphus 

Urea .. 1006, 36i 

„ in Blood . . 

„ in Cerebrospinal Fluid 
„ Concentration Test 
„ Nitrogen Detmn.. . 

„ Stibaminc 
„ in Urine . . 

Urea-Quinine . . 


869 
1015 
622 
908 
380 
426 
457 
1008 
86, 30 
816 
1030 
1028 
86 
932 
583 
365 
943 
8, 578 
097 
703 
662 
658 
200 
667 
H79 
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FIGURES IN HEAVY TYPE, e.g. 100, REFER TO VOL. II. 

Name 


Name Page 

Ureas, Symmetrical . . . . 1009 

Urease 748, 314 

,, for Detmn. of Urea . . 658 

,, Prepn. of . . . . 658 

Urcase-Nesslerisation Method 697 
Ureides . . . . . . . . 457 

Urethanum . . 1007, 368, 578 

Urethral Bougies . . . . 980 

Urginea . . . . . . • - 912 

hh’ic Acid in Blood . . . . 699 

,, ,, Calculi . . . . 648 

„ ,, in Urine . . . . 660 

Uricure Tablets . . . . 427 

Urillac Liniment . . . . 427 

„ Tablets 427 

Urinary Calculi . . . . 647 

„ Precipitation Test for 

Pneumonia . . . . 930 

Urine .. .. .. .. 634 

,, Acetoacetic Acid in . . 636 

„ Acetone in . . . . 636 

„ Acid . . . . . . 635 

,, Albumin in . . . . 639 

„ Albumose? in . . . . 641 

„ Alkaline . - . . . . 636 

„ Amino-ivcids in . . . . 642 

„ Ascorbic Acid in . . 670 

„ Bence-Jones Protein in. . 642 

„ Bile Pigments in . . 645 

„ Bile Salts in . . 644, 645 

,, Blood in . . . . . . 645 

,, Bromides in . . . . 666 

,, Calcium in . . . . 666 

„ ,, Oxalate in .. 836 

,, ,, ,, Stones in 647 

„ Calculi in . . . . 647 

„ Casts in . . . . . . 649 

,, Chemical Deposits in . . 635 

„ Chlorides in . . . . 649 

„ Cholesterin in . . . . 657 

„ Chyle in . . . . . . 649 

„ Colour of . . . . 634 

,, Creatine in . . . . 643 

,, Creatinine in . . . . 643 

,, Cystine in . . 636, 643 

,, Epithelial Cells in . . 635 

,, ICxumn. for Tuberculosis 973 
,, Glucose in . . . . 650 

„ Ilippuric Acid in .. 643 

„ fi-Hydroxybutyric Acid in 636 

,, Indican in . . . . 655 

,, .Lactose in . . . . 664 

,, Lajvulosc in . . . . 664 

,, Lead in . . . . . . 687 

,, Leucine in 636, 643 

,, Microscopical Examn. of 635 

,, Mucus Threads in . . 657 

,, Nicotinic Acid in . . 671 

,, Nitrogen Detmn. . . 659 

,, I’entose in . . 655 

,, Phosphates in . . 635, 656 

,, l^ifpnenls of . . . . 634 

„ Porphyrins in . . . . 656 

Pregnandiol in . . . . 669 

„ I’us in . . . . . . 657 


Page 

634 

661 

668 

634 


Urine, Reaction of 

„ Renal Function Tests . . 

„ Sex Hormones in 
„ Specific Gravity of 
„ Sugar in.. .. .. 650 

„ Total Solids in . . . . 634 

„ Tyrosine in . . 636, 642 

„ Urates in . . . . 635 

,, Urea in . . . . . . 657 

„ Uric Acid in . . . • 660 

,, Urobilin in . . . . 644 

„ Urobilinogen in . . 644 

„ Vitamin B in . . . . 670 

„ Vitamins in . . . . 669 

Urisol 581 

Uritone . . . . . . . . 581 


uroDuin 

„ in Faeces 

. . 

.. 706 

Urobilinogen . , 

.. 644 

Urocedrol 

.. 741 

Urodonal 

427 

Uro-Hexoids 

.. 584 

Uropac . . 

.. 652 

Uroporphyrin . . 

.. 656 

Uroselectan B . . 

.. 652 

Urotropine 

.. 581 

Uroxameter 

.. 1084 

Ursol 

5 

Uschinsky’s Protein-free Broth 1001 

Uta 

. . 916 

Uva Ursi 

321, 110 

V 


Vacagen . . 

. . 1035 

Vaccination 

.. 1090 

„ Order 

.. 1091 

Vaccine B.C.G. 

.. 1084 

„ P.S.I 

.. 1057 

„ T.A.B. 

.. 1087 

„ Acne Bacillus . . 

.. 1030 

„ „ and Staph. 

.. 1030 

„ Actinomyces . . 

.. 873 

„ Anti-cholera . . 

.. 1037 

„ „ -dysentery 

.. 1048 

„ „ -rabic 

. . 936 

„ „ -rheumatic 

.. 1062 

„ „ -typhoid .. 

.. 1088 


1087 

,, -typhoid-paratyphoid 
A and B and 
Cholera.. .. 1088 

Bronchitis .. ..1031 

Bordet-Gengou Bacillus 1093 


Brucella Melitensis 
Castellani’s Tetra- 
Catarrh 
Cholera Vibrio 
Cold .. 

Oral 

Colon Bacillus 
Detoxicated . . 
Dmelcos 


988 

1088 

1032 

1037 
1032 
1034 

1038 
1024 

887 
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FIGURES IN HEAVY TYPE, e.g. 100, REFER TO VOE. II. 


Name Page 

Vaccine Doses . . . . . . 1024 

„ Dysentery . . . . 1048 

,, „ Oral Use . . 1049 

,, Gonococcus . . . . 1051 

„ Haffkine’s . . , . 028 

„ Hay Fever . . . . 1052 

„ Influenza . . . . 1053 

,, „ Virus . . 1053 

„ Lymph . . . . 1090 

„ „ Chick Embryo 1092 

„ Meiitensis . . . . 988 

„ Micrococcus Catarrhalis 1033 

,, Oral Administration . . 1025 

,, Pertussis .. .. 1093 

„ Plague 928 

„ Pneumococcus ,,'1056 

„ Pollen .. ,. 797 

„ Rabies . . , . . . 936 

„ Reactions .. .. 1024 

„ Sauer’s .. ., 1094 

,, Spahlinger’s .. ., 1084 

„ Staphylococcus , , 1073 

„ Streptococcus . . 1068 

,, „ Rheumaticus 1062 

„ Therapy . . . . 1023 

,, Tubercle, Raw’s . . 1081 

,, Tuberculosis, 

Spahlinger’s . . 1084 

,, Typhoid Endotoxoid 1088 

„ „ Oral .. 1088 

„ Undulant Fever . . 988 

Vole Bacillus .. .. 1084 

,, Whooping Cough 1093, 1094 

„ „ „ Oral 1095 

„ Yellow Fever .. 994 

Vaccines , . . . . . 1023 

„ Autogenous .. .. 1023 

,, Dissolved, G,L. .. 1024 

„ Non-specific . . . . 793 

„ Sensitised . . , . 1024 

„ Stock 1023 

Vaccino Antivaioloso .. .. 1090 

„ Jenneriano ., .. inoj 

Vaccinum Antivariolum . . 1090 

,, Gonococcicum . . 1051 

„ Pertussis . . . . 1093 

„ Staphylococcicum . , 1073 

,, Tuberculinum . . 1080 

»» Typho-Paratyphosum 1087 
„ Typhosum . . . . 1088 

,, Vacciniae . . . . 1090 

,, Variola? . . . . 1090 

Vacuum Drying of Extracts . . 377 

„ Tuberculin . . . . 1079 

Vaginoids . . . . . . 623 

Vagocodeine 443 

Vagotonine 581 

Valda Pastilles . . . , . . 427 

Valentine’s Meat-Juice . . 798 

Valeriana . . . , 1010, 368 

„ Indica .. 1012, 369 

Valerianate (Gabail) .. ,, 1012 

Valeryldiethylamide . . . . 1013 

Validol . . , . . . . , 696 

Valine 710 


Name 

Page 

Valisan . . 

,. 1013 

Valitone Elixir 

. . 268 

Valkasa Nerve P’ood 

. . 427 

Valyl 

1013 

Van den Bergh Test . . 

„ Ermengem’s Stains 

.. 685 

.. 983 


Slyke’s Detmn. of N in Meat 


Extract . . 316 

„ ,, Urea Clearance Test 664 

„ ,, Urea Clearance Test, 

Modfns. of 665 
„ Swieten’s Solution . , 600 

„ Walsh’s Stomach Tube , , 358 

Vanadate Salicylic Acid Test . . 36 

Vanilla . . . . . . . . 33 

„ Essence . . . . 33 

Vanillic Aldehyde . . . . 33 

Vanillinum . . . . . . 33, 7 

Vanishing Cream, Unscented 89 

Vapex Inhalant , . . . 427 

Vapo-Cresolene . . . . 427 

Vapores 

See Index to VoL / 

Variban Bandages . . . . 359 

Varicanc . . . . , . 759 

Varicella , . . . . . 995 

Variconcs . . . . . . 427 

Variola ,. .. 1090,997 

Varium 732 

Varixol . . , . . , , . 882 

Varnish Coating for Pills . . 825 

„ Microscopic . . . . 453 

Vasaka . . . , , . . . 664 

Vasano 620 

Vaseline . , . . . , 784 

„ Borated Petroleum Jelly 427 

„ Capsicum Petroleum 

Jelly . . . . 427 

„ Carbolated Petroleum 


„ Ha^r^^^nic 1 ! 


427 


427 

» M Oil 


783 

Vasobroman 


984 

Vaso-Constrictine 


132 

Vasogen Iodine 


649 

,, ^ Salicyl 


96 

Vasoliment 


781 

„ Salicylated 


95 

Vasopressin 


836 

Vasopressor Principle . . 


836 

Vaughan’s Bronchial Cure 


427 

Veganin 

443 

427 

Vegetable Laxative Tablets 


668 

„ Materials, Detmn. 

of 


Iodine in 


223 

„ Mercury 

Vegetex , . 


859 


427 

Veinotrope 


849 

„ (Formula F) 


428 

Velocium 


428 

Velox Rheumatic Tablets 


428 

Venenc . . 


1070 

Veneno del diablo 


714 

Venesetic 


275 

Venetian Red . . 


526 



INDEX 


1213 


FIGURES IN HEAVY TYPE, 


Name 

Page 

Venice Turpentine 

, 830 

Venom, Bee 

42 

„ Snake . . 

. 1069 

Venoms Cough Cure 

. 428 

,, Liniment 

. 428 

„ Nasal Tablets . . 

. 428 

„ Seaweed Tonic . . 

. 428 

Ventrsemon 

. 577 

Ventriculin 

. 577 

Ventriculus Desiccatus 577, 204 

Ventron . . 

. 577 

Vera Cruz Jalap 

. 666 

Veracolate . . . . 520, 428 

Veramon 

. 267 

Veratridine 

. 363 

Veratrina . . . . i 

63, 578 

Veratrone 

. 364 

Veratrum Album 

. 364 

„ Viride 

. 364 

Verbascum Thapsus . . 

. 490 

Verbena Oil, Indian 

. 743 

„ True 

. 265 

Verdigris 

. 472 

Veritol , . 

. 138 

Vermilion ' . . 

. 604 

Verne’s Flocculation Test 

. 963 

Vernol Ointment 

. 137 

Veronal . , . . . . 264, 485 

„ -Sodium 

.. 267 

Veronigen 

.. 268 

Veropyron 

. 267 

Verpine , . 

. . 469 

Vcsalvinc 

.. 581 

“S” .. 

.. 584 

Vesicant Gases . . 

8$, 360 

Vi Antigen 

.. 980 

Vibrio Cholerae 

. . 887 

Vibrion Septique 1051, 905 

Vibrona . . 

. 414 

Viburnum 

. 560 

Vick Vapour Rub 

. 428 

Victor’s (Dr.) Ointment 

. 428 

Vienna Paste 

. 864 

Vi kelp Mineral-Vitamin Tablets 428 

Vik-Wilt Liniment 

. 428 

Vimaltol 

. 689 

Vin do Digitale Compost* 

. 486 

„ do Quinquina Officinal 

. 414 

Vinegar 

. 832 

„ Analysis of 

. 834 

,, Aromatic 

7 

„ Artificial 

. 833 

,, British . . 

. 833 

„ Cider . . 

. 834 

,, Concentrated . . 

. 834 

,, Definitions of . . 

. 834 

„ Distilled 

. 834 

,, Essence 

. 834 

,, Ester Value of. . 

. 836 

,, Glucose 

. 834 

,, Grain . . 

. 834 

,, Iodine Value of 

. 835 

Malt . . 

. 833 

,, Oxidation Value of 

. 835 

,, Spirit . . 

. 834 


!,g, 100, REFER TO VOL. 11. 

Name Page 

Vinegar, Sugar . . . . . . 834 

„ Toilet . . . . . . 7 

Wine 834 

„ Wood 834 

Vinesthene . . 408, 484, 578 

Vinethene . , . . . . 408 

Vinum Xericum . . 159, 65 

For other Wines see Index to 
Vol. I 


Vinyl Ether 

408, 578 

„ „ Convulsions 

.. 409 

Vioform . . 

.. 861 

Viola Crystallina 

255, 96 

Vio-Ray Malt . . 

.. 428 

Viosterol 

. . 326 

„ in Oil 

. . 330 

Viosulfal , . 

.. 429 

Viozin . . 

.. 331 

Viper V'enom . . 

.. 1071 

Virgin Scammony 

.. 667 

Viridans Streptococci . . 

.. 955 

Viride Malachitum 

259, 96 

„ Nitens . . 

259, 96 

Virol 

. . 800 

Virormone 

.. 738 

Visammin 

.. 320 

Visceral Leishmaniasis 

.. 914 

Viscogen • • 

.. 808 

Viscopaste Bandages . . 

.. 359 

Viscum . . 

. . 456 

Vitabene Tablets 

. . 326 

Vitadatio . . 

.. 429 

Vitaspon 

.. 429 

Vitafer , . 

45 

Vif aglass . . 

.. 1088 

Vitalin No. 99 . . 

.. 1019 

Vitali’s Reaction 

149, 533 

Vitamin Content of Foods 

.. 768 

„ Requirements of Man 767 

Vitamin A 

332, 727 

„ „ Acetate 

.. 736 

,, Alcohol 

.. 736 

,, „ Antimony Trichloride 

Test 

.. 733 


„ Biological Detmn. of 731 
„ Carr Price Value of 738 
Chemical Detmn. of 733 
„ Chemistry of . . 727 

„ in Cod-Liver Oil 288, 769 
„ Crystalline . . . . 736 

,, Effect of Solvents on 730 
,, Esters . . . . 736 

,, Extinction Coefficient 
of . . . . 734 

,, in Fish-liver Oils 281, 769 
,, in Foods . . . - 768 

„ International Unit . . 733 

,, S-Naphthoate, Potency 

of. 734 

,, Palmitate . . . . 736 

,, Spectroscopic Esti- 
mation of . . 733 

„ Stability of . . 332, 730 

,, Ultra-violet Absorp- 
tion of . . 631 
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Name 
Vitamin Aj 


, Adsorbate 
, Biological Detmn. of 
, in Bread 
, Chemistry of 
, Colorimetric Detmn. 

of .... 

, Fermentation Test 
, in Flour 
, in Foods . . 

, Stability of 
, Thiochrome Test , . 

, Ultra-violet Absorp- 
tion of 


Page 
.. 735 

188, 737 
191 


738 

823 

737 

741 

741 

618 

768 

738 
740 


B, 

B, 

i: 

c 


Units 
in Urine 


632 
188, 726 
.. 670 

192, 742 
.. 749 

.. 749 

.. 747 

194, 747 
21, 760 


Biological Detmn. of 751 

„ Chemical Detmn- of 753 
„ Chemistry of . . 750 

„ Deficiency, Tests for 754 
„ Detmn, in Citrus 

Juices . . 754 

„ Detmn. in Tablets 754 

„ Excretion of . . 755 

„ in Foods . . . . 768 

„ International Unit . . 726 

D (See also Calciferol) 

327, 726, 755 
,, Chemistry of .. 755 

„ in Cod-Liver Oil .. 288 

,, Colorimetric Detmn. 

of . . . . 759 

„ Relative Potency from 

Different Sources 760 

Di 327 

Da .. .. 32G, 756 

D, . . 327, 757, 760 

E 386 

,, Biological Detmn, of 762 
,, Chemical Detmn. of 762 
,, Chemistry of .. 761 

,, Estimation in Wheat- 

Germ Oil . . 763 

„ in Foods . . 768 

,, International Unit 726 

,, Stability of . . . . 762 

F 763 

G 192 

H 747 

K .. .. 25, 763 

„ Biological Detmn. of 764 
„ Chemical Detmn. . . 765 

„ Chemistry of . . 763 

,, Deficiency Test .. 682 

„ Units . . . . 765 

Ki .. .. 25, 763 

„ Synthetic . . 764 


Name Page 

Vitamin K, . . . . 25, 763 

„ P . . . . 27, 766 

„ Pellagra-Preventive 

192, 745 

Vitamina A Naturalis in Oleo 335 

» D 326 

Vitaminae A et D Naturales in Oleo 335 
Vitamins , . . , 725 

„ A and D in Oil for 

Animals . . . , 335 

„ in Bread . . . . 823 

„ in Cheese . . . . 813 

„ Detmn. of . . . . 725 

„ in Flour . . . . 818 

„ in Foods . , . , 768 

„ International Units . . 725 

„ Limits of Error in 

A.ssays . . . . 726 

in Margarine . . 814 

in Milk .. ..778 

‘*A" (and 


Vitamised Naiodinc 
;‘B”)-.. 

Vitapan 

„ Co. Tablets 
Vitapex 
Vitaplast 
Vitapric . . 

Viteolin Capsules 

Vitis Alba . . 

Vitmar 337 

Vitriol Elixir 105 

„ Oil 105 

Vleminckx’s Solution . . 342, 362 

Vocalzone Nasal Capsules . . 429 
Vogeler’s Curative Compound 429 
Voges and Proskauer’s Reaction 
Volatile Oils 

Volckmann’s Thymol .Solution 
Vole Bacillus Vaccine . . 

Vollmer Patch I’csi 
Volpar . . 

Volumetric Indicators . . 

Von Pirquct’s Test 
Voxsan M.A.F. Disinfectant 

Fluid 1019 

Viilnovitan . . . . . . 335 


51 

761 

761 

337 

359 

27 

387 

122 


888 

739 

99(1 

1084 
1086 

596 

604 

1085 


W 

Wadding Cellulose . . . . 201 

Wagner’s Reagent . . . . 516 

Walbum’s Medium . . . . 955 

Walnut . . . . . . , . 379 

Walthcr’s Method . . . . 693 

War Gases . , . . 20, 88, 127, 360 

Warble Fly, Derris Dressing for 866 

Warburg’s Tincture . . . . 169 

Wassermann Reaction . . . . 959 

Water , . . . . . . . 851 

„ Ammonia in . . . . 851 

„ Analysis of . . . . 851 

„ Bacteriological E.xamn. of 858 
„ „ Reports on 861 

„ Calcium in . . . . 866 

„ Chloride in .. .. 851 
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Name . 3 

Water, Chlorination of . , 

„ Chlorine Dotmri. in 
,, Concentration T- st of 

Renal Function 
„ Conductivity of . . 

„ Copper in 
„ Dilution Test of Renal 
Function 
„ Distilled . . 

„ Drinking 

,, „ Eniei'i^ericy . , 

„ Fluorine in . . 720, 

„ Gas 
„ Glass 
,, Hardness of 
„ ice 

,, for Injections 

„ Iodine in 

„ Iron in 

,, Lead in 
,, Magnesium in . . 

„ Nitrates in 

„ Nitrites in 

„ Oxygen Absorbed by . . 

„ Peaty 

„ pllof 

„ ll*hysical Kxamn. of 

„ Poisonous Metals in 

„ Pyrogen-free . . 80, 1 

„ River 

„ Sampling 

,, Sewage Pollution of 

„ Softening 

„ Sterilisation tff . , 

„ „ forAnnyuse 

,, Sterilised . . 79, 1 

„ Total Solids in , . 

„ in U'ells 

„ Zinc in 

Waterprt)of Shi'ieting . . 
Water-soluble Induline 
SVatHon’s Family Pills 
U'ax, Carnauba 
„ Dental 
„ Earth 
„ Horsley's 
„ Japan 
„ Myrtle Bark 

„ Paradin 

„ White 

„ Yellow 
Waxes, M. Pts. of 
Webber’s Laxative Pills 
Weber’s Guaiacum Test 
Webster’s 'I'ef.t . . 

WeigPs Vaccine 
Weil-Felix Reaction 
WeilVi Diseas<* . . 

Welch’s Feniak* Pills . . 
Werner-Schmitlt Method 287, 
Wesson Oil 

West Indian 'Pamarinds 
Westergren Sedimentation Rate 
'I'echnique 
,, Tube 


! Name Page 

Weston Cell . . • . ■ • 890 

West’s Swab . . . . . . 884 

Wex 429 

Whale Oil 761 

Wheat . . . . . . . . 81 5 

„ Constituents of ..815 

„ Flakes , . . . • . 817 

;; Germ Oil . . 386, 761 

„ Milling of . . . . 815 

„ Starch 185 

Whelpton’s Pills . . 429» 430 

Whisky 159,62 

W^hite Agaric 83 

„ Apiol 201 

„ Arsenic . . . . . . 209 

„ Pactocene .. ..1019 

„ Bryony .. .. 122 

„ of Egg . . . . • • 798 

,, Embrocation . . . . 829 

„ Fluids 1018 

„ Hellebore Rhizome . . 364 

„ Indian Hemp Rhizome 355 

„ kcrol .. .. •• 1019 

,, Lead . . , . . • 857 

,, Lions 430 

„ Mustard . . 816, 349 

;; „ Seed Oil .. 916 

„ Oil of Camphor . . 351 

„ Pepper . . . . 365, 329 

;; PineBmk .. .. 827 

,, Precipitate • . . • 589 

. „ (fr.Cx,) .. 602 

Scptol .. .. ..1019 

„ Spirit . . . . . . 786 

„ Squill 911 

„ 'Par Ointment . . . . 430 

,, Thyme Oil .. .. 991 

„ Wine 62 

Whitehead's Varnish . . . . 642 

„ „ Modified 642 

W'hitehorn’s Method . . . . 690 

White's Q.B.C. .. . . 4^ 

''Par Paste . • • • 853 

Whitfield’s Ointment . . . . 28 

Whittingham’s Influenza 

Vaccine.. 1053 

Whole Blood Injections . . 795 

Wiiooping Cough 1903, 990, 997 

„ ,, Complement- 

Fixation 

Test for . . 990 

,, ., Convalescent 

Serum . . 1095 

„ „ Cough-Plate 

Method of 
Diagnosis 991 

„ ,, Cultivation 991 

„ Vaccine .. 1093 

,, „ Fomx- 

alinised 1094 
„ „ „ Oral 1095 

Widal's Reaction . . . . 983 

Wight-adder Venom . . . . 1070 

Wild Cherry Bark .. 913 

„ Cinnamon .. 413 
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Name 

Wucheria Bancroft! 
Wyamin Capsules 
Wyllie’s Ointment 


Page 

915 

621 

108 

976 


Name 

Wild Indigo Root 
,, Lettuce 
Wildungen Water 
Wilkinson's Ointment . . 

Willcox’s Modifn. of Volhard 
Method .. 710 

Williams’ Pink Pills . . . . 430 

Willow Bark . . . . . . 671 

Wilson and Blair’s Medium 900, 981 

Wilson’s Ointment .. .. 1017 

Sulphite-Bismuth Medium 881 


Oil of 


Windolite 
Wine Vinegar . . 

Wines, Alcohol Content of 
„ Analysis of 
„ Medicated, Sale of 
Winslow’s (Mrs.) Soothing 
Syrup . . 

Winter Bark 
Wintergreen (Artificial), 
Witch Hazel Bark 
„ ,, Cream 

„ ), Distilled 

„ „ Leaves 

Witness Tubes . . 

Witte’s Peptone 
Wolfsbane 
Wood Charcoal 
„ Naphtha , . 

„ Oil 
„ Spirit 
>, Tar 
„ Turpentine 
„ Vinegar . . 
Wood-Beetle Insecticide 
Wooden Tongue 
Woody Nightshade 
Wool, Absorbent Cotton 
„ Animal . . 

M Black 
„ Boric 
„ Capsicum 
), Fat 

„ „ Hydrous 

„ Lamb’s 


„ Mercuric Iodide 
„ Phenol . . 

„ Styptic . . 

„ Turpentine 

Wooldridge’s Gout and Rheu- 
matic Tincture . , 430 

Wormseed . . . . 903, 344 

„ American . . , . 904 

Wormwood . . . . . . 903 

Wort 833 

Wounds, Disinfection of . . 1022 

Wourali 932 

Wourara . . . . , . 932 

Wright’s Coal Tar Ointment . . 430 

»i » „ Vaporising 

Liquid . . 430 

„ Diluting Fluid , . 673 

„ Serum Glucose Broth 930 

„ Solution . . . . 41 

„ Vetersol 1019 


1089 

. 834 

62, 63 
64 

. 159 

430 

130 

100 

.‘>64 

565 

565 

564 

1012 

793 

120 

366 

163 

263 

163 

332 

272 

834 

295 

871 

620 

561 

563 

840 

35 

361 

129 

129 

563 

593 

809 

527 

829 


X 

XI9 Tropical Typhus . . 

^^nthaline 

Xanthine 

„ Calculus 
Xanthoxylum . . 

Xanthydrol 
Xeroform 
Xorox . . 

X-Ray(s) 

Barium Enema for 
,, Meal for 
Contact Therapy 
Contrast Media 
Cystography . . 
Diagnosis 
Dosage 

ICffects of Radiation o 
Normal Tissues 
Erythema Dose 

Films 

,, Developer for . 
„ Ownership of . 
rluorescent Screens . 


Page 

902 

430 

37 


943 
303 
459 
648 
294 
658 
815 
573 
1033 
1038 
1038 
1047 

1038 

1039 
1033 
1046 

1044 
1044 
1037 
1037 
1042 
1035 

Mass Radiography . . 1034 
Method of Production of 1033 

JJaper 1037 

Photographic Aspects of 1037 
Properties of .. 1034 

Protection against , . 1036 

Pyelography . , , , 1039 

Radio-sensitivity of 
Malignant Growths to 1053 
Short-Distance 'Therapy 1047 
Sickness . . . . 1043 

Skiagrams . . . . 1042 

Technique . . . . 1047 

Therapy . . 1042 

Treatment, HlTect of . . 1043 

„ of Radiation 
After-eflects . . 1045 

Tubes . . . , , . 1033 

Unit Skin Dose , . 1044 

„ Units, Portable . . 1034 

Xylene-cyanole P'F . . . . 610 

Xylenum . . . . 296, 578 

Xylol „ 

„ Balsam 1$3 


Yadil Preparations 430, 431 

Yadilets 431 

Yaieine H94 

Yatrcn H60 

,, -Casein Ampoules .. 861 

Yaw Root , . . . , 913 

Yaws 916, 992 
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Name 


Page 

Name 

Page 

Yeast 


384 

Zinc Flowers . . 

.. 1015 

,, for Detcn. of Sugar 

in 


„ in Food 

.. 370 

Urine . . 


654 

„ Ionisation . . 

.. 1065 

„ Extracts as Food 


384 

„ Oxide 

.. 506 

„ Varieties of 


3S4 

„ ,, Piaster 

„ Paste 

.. 370 

Yeast-Vite Tablets 


431 

596, 1016 

Yellow Basilicon Ointment 


452 

„ „ Bandage 

1016, 228 

„ Coralline 


836 

„ (Peroxyde de) 

.. 371 

„ Fever .. 

993, 997 

„ Protamine Insulin 
Zinc(i) Acetas . . 

.. 635 

,, „ Serum . . 


994 

1013, 3 

„ „ Vaccine . . 


994 

„ Bromidum 

1014, 17 

„ Paste . . ^ . 


596 

„ Carbonas . . 

1014, 369 

,, Root 


608 

„ Chloridum 

1014, 20 

„ W.ash . . 


596 

„ lodidum . . 

52, 16 

Verba 


326 

„ Lactas 

79 

„ Santa 


664 

„ Oleas 

88 

Yersin’s Serum . . 


929 

„ Oleostearas 

89, 371 

Vestamin 


431 

„ Oxidum . . 

1015, 370 
.. 1017 

,{ Pure Yeast Tablets 


431 

„ Oxychloride 

Yohimba 


935 

„ Oxyphosphate 

.. 1017 

Yohimbina 


936 

„ Oxy sulphate 

.. 1017 

Yohimbinje Hydrochlor. 


935 

„ Pcnnang.ana8 

. . 693 

Yohimbine Methylarsinate 


936 

„ „ Bougies 

„ Peroxidum 

. . 694 

Yohourt . . 


80 

.. 614 

Yolk of Egg . . 


799 

„ Phenolsulphonas 815 

, 325, 578 

Yolk-sac Antigen 


923 

„ Phosphidum 

. . 819 

Z 

Z.I.P.P 


641 

,, Stcaras 
„ Subcarbonate 
„ Sulphanilas 
„ Sulphas . . 

„ „ Points , . 

89, 371 
.. 1014 
7 

1017, 41 
.. 1018 

,, as Wound Antiseptic 

1025 

„ Sulphide . . 

.. 1032 

Zam-Buk Ointment 


431 

„ Sulphocarbolas , . 

.. 815 

„ Suppositories 

Zant 


431 

„ Tannas . . 

.. ns 


469 

„ Uranyl Acetate . . 

.. 353 

Zanthoxylum . . 


294 

„ Valeras 

.. 1012 

Zanzibar Copal 


452 

„ Valerianas 

1012, 369 

Zcdoary . , 


1021 

Zincum 

1013, 369 

Zee-Kol Blood Tonic Pills 


431 

Zingiber 

Zittmann’s Pills 

1021, 372 

„ Ointment 


431 

. , 451 

Zein 


715 

Zom Pile Ointment 

. . 431 

Zephiran 


1020 

Zonitors Chloramine Pessai-ies 395 

Zephirol 


1020 

Zotal Liniment . . 

,, 431 

Zephrol . . 


497 

Zotos 

. . 394 

Ziehl-Neelsen’s Stain . . 


973 

Zox Powders 

.. 431 

Zinc 


506 

Zubes 

.. 431 

„ Antidotes . . 


1013 

Zygon . . 

. . 387 

„ Dental Fillings . , 


1017 

Zymase . . 

. . 314 

„ Determination of . . 


369 

Zyminc . . 

.. 779 

„ in the Diet 


720 

Zymocide 

. . 990 





